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Materials and methods 

  [Ru(bpy)3](PF6)2,1a fac-[Ir(ppy)3],1b and [Ir(ppy)2(dtbbpy)](PF6)1c were prepared according to the reported 

procedures. Arenes 2a, 2b, 2c, 2d, 2e, 2f, 2h, 2i, 2j and, 2o were purchased from TCI, 2n purchased from 

Wako and 2k, 2l and 2m were purchased from Kanto. 4-Trimethylsilylanisole 2g was prepared according to 

the reported literature procedure.2 Catalytic reactions were performed under an atmosphere of nitrogen using 

standard Schlenk techniques unless otherwise noted. CH2Cl2 was purified through columns containing 

alumina and alumina-Cu catalyst and stored under nitrogen. Thin-layer chromatography was performed on 

silica gel TLC plates (60 F254, Merck). Column chromatography was performed using Aldrich silica gel 60 Å. 

Visible light irradiation was performed with Relyon LED lamps (3 W x 2: λ = 425 nm ± 15 nm). 1H NMR 

spectra were acquired on a Bruker AVANCE-400 spectrometers (400 MHz) and a Bruker AVANCE-HD500 

(500 MHz) NMR Chemical shifts were referenced to residual protio impurities in the deuterated solvents. 

Electrochemical measurements were recorded on a Hokutodenkou HZ-5000 analyzer (observed in 0.002 M 

CH3CN; [NBu4](PF6) = 0.1 M; Ag/AgCl = electrode; reported with respect to the [FeCp2]/[FeCp2]+ couple). 

Recycled GPC was performed with a JAI LC-9201R/U. Emission spectra were recorded at room temperature 

by SHIMADZU RF-5300PC. HRMS (ESI-TOF Mass) spectra were obtained with a Bruker microTOF II 

spectrometer. Elemental analysis was carried out by a MICRO CORDER JM10 at Technical Department of 

Tokyo Institute of Technology. 

 

Reaction apparatus 

Visible light irradiation was performed with a Relyon LED lamp (3W x 2; λmax = 425 nm ± 15 nm) .  
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General procedure for the synthesis of aroyloxy-2,6-lutidinium salts 

 

  Under N2, to a mixture of 2,6-lutidine N-oxide (1.0 eq.), MA (1-1.2 eq.) and dry CH3CN, carboxylic acid 

chloride (1.0-1.2 eq.) was added. The reaction mixture was stirred for the reaction time at rt. The volatiles 

were removed under the reduced pressure and the residue was extract with CH2Cl2 and filtered. The filtrate 

was concentrated in vacuo. The residue was washed with Et2O and obtained as a white solid. 

 

1-Benzoyloxy-2,6-lutidinium tetrafluoroborate (1a•BF4) 

 

  The reaction of 2,6-lutidine N-oxide (237 mg, 1.93 mmol), potassium tetrafluoroborate (254 mg, 2.02 

mmol) and benzoyl chloride (324 mg, 2.31 mmol) following the general procedure afforded 1a•BF4 (547 mg, 

90%, reaction time = 5 h) as a white solid. 
1H NMR (400 MHZ, CD3CN, rt) δ 8.43 (t, 3J = 8.0 Hz, 1H; C5NHH2), 8.29 (dd, 3J = 8.4 Hz, q, 4J = 1.2 Hz, 

2H; C5NHH2), 7.95–7.92 (m, 3H; C6H3H2), 7.73–7.71 (m, 2H), 2.72 (s, 6H; CH3 x 2). 13C NMR (125 MHz, 

CD3CN, rt) δ 162.4, 155.0, 147.1, 137.9, 132.0, 130.7, 129.3, 123.8, 18.4. HRMS (ESI-TOF) calculated for 

[C14H14NO2]+ requires 228.1019, found 228.1019.  

 

1-(4-Methoxybenzoyloxy)-2.6-lutidinium trifluoromethanesulfonate (1b•OTf) 

 

  The reaction of 2,6-lutidine N-oxide (248 mg, 2.01 mmol), sodium trifluoromethanesulfonate (429 mg, 

2.49 mmol) and 4-methoxybenzoyl chloride (345 mg, 2.02 mmol) following the general procedure afforded 

1b•OTf (686 mg, 84%, reaction time = 2 h) as a white solid. 
1H NMR (400 MHz, CD3CN) δ 8.41 (m 1H; C5NHH2), 8.24 (d, 3J = 8.8 Hz, 2H; C6H2H2), 7.93 (d, 3J = 7.6 

Hz, 2H; C5NHH2), 7.20 (d, 3J = 9.2 Hz, 2H; C6H2H2), 3.96 (s, 3H; OCH3), 2.70 (s, 6H; CH3 x 2). 13C NMR 

(125 MHz, CD3CN, rt) δ 166.6, 160.9, 154.1, 145.9, 133.6, 128.2, 121.2 (q, 2J = 319 Hz; CF3SO3), 115.2, 

114.3, 55.9, 17.5. HRMS (ESI-TOF): calculated for [C15H16NO3]+ requires 258.1125, found 258.1125. 
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1-(4-Chlorobenzoyloxy)-2,6-lutidinium tetrafluoroborate (1c•BF4) 

 

  The reaction of 2,6-lutidine N-oxide (238 mg, 1.93 mmol), potassium tetrafluoroborate (254 mg, 2.02 

mmol) and 4-chlorobenzoyl chloride (367 mg, 2.01 mmol) following the general procedure afforded 1c•BF4 

(570 mg, 85%, reaction time = 16 h) as a white solid. 
1H NMR (400 MHZ, CD3CN, rt) δ 8.43 (t, 3J = 8.0 Hz, 1H; C5NHH2), 8.26 (d, 3J = 8.4 Hz, 2H; C6H2H2), 

7.94 (d, 3J = 8.0 Hz, 2H; C5NHH2), 7.74 (d, 3J = 8.8 Hz, 2H; C6H2H2), 2.71 (s, 6H; CH3 x 2). 13C NMR (125 

MHz, CD3CN, rt) δ 161.7, 155.0, 147.2, 144.0, 133.7, 130.9, 129.2, 122.6, 18.4. HRMS (ESI-TOF) 

calculated for [C14H13ClNO2]+ requires 262.0629, found 262.0626.  

 

1-(4-Trifluoromethylbenzoyloxy)-2,6-lutidinium hexafluorophosphate (1d•PF6) 

 

  The reaction of 2,6-lutidine N-oxide (236 mg, 1.91 mmol), potassium hexafluorophosphate (446 mg, 

mmol) and 4-trifluoromethylbenzoyl chloride (381 mg, 2.14 mmol) following the general procedure afforded 

1d•PF6 (817 mg, 97%, reaction time = 5 h) as a white solid. 
1H NMR (400 MHZ, CD3CN, rt) δ 8.47–8.43 (m, 3H; C5NHH2+C6H2H2), 8.04 (d, 3J = 8.8 Hz, 2H; C6H2H2), 

7.96 (d, 3J = 8.0 Hz, 2H; C5NHH2), 2.73 (s, 6H; CH3 x 2). 13C NMR (125 MHz, CD3CN, rt) δ 161.5, 155.0, 

147.3, 137.7 (q, 2JCF = 32.6 Hz), 132.9, 129.4, 127.7, 127.5 (q, 3JCF = 3.9 Hz), 124.4 (q, 1JCF = 271 Hz), 18.5. 
19F NMR (376 MHz, CD3CN, rt) δ –64.2, –73.0 (d, 1JFP = 706 Hz; PF6). HRMS (ESI-TOF) calculated for 

[C15H13F3NO2]+ requires 296.0893, found 296.0893.  

 

1-(3,5-Bis(trifluoromethyl)benzoyloxy)-2,6-lutidinium tetrafluoroborate (1e•BF4) 

 

  The reaction of 2,6-lutidine N-oxide (241 mg, 1.95 mmol), potassium tetrafluoroborate (251 mg, 2.00 

mmol) and 3,5-bis(trifluoromethyl)benzoyl chloride (594 mg, 2.15 mmol) following the general procedure 
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afforded 1e•BF4 (248 mg, 28%, reaction time = 13 h) as a white solid after washed with as small amount of 

CHCl3. 
1H NMR (400 MHZ, CD3CN, rt) δ 8.79 (s, 2H; C6H2H(CF3)2), 8.54 (s, 1H; C6H2H(CF3)2), 8.47 (t, 3J = 8.0 

Hz, 1H; C5NHH2), 7.97 (d, 3J = 8.0 Hz, 2H; C5NHH2), 2.74 (s, 6H; CH3 x 2). 13C NMR (125 MHz, CD3CN, 

rt) δ 160.5, 154.9, 147.6, 133.4 (q, 2JCF = 34.4 Hz), 132.7 (q, 3JCF = 3.5 Hz), 131.1 (apparent q, 3JCF = 3.1 Hz), 

129.5, 126.7, 123.7 (q, 1JCF= 271 Hz), 18.4. 19F NMR (376 MHz, CDCl3, rt) δ  –64.3, –154.3. HRMS 

(ESI-TOF) calculated for [C16H12F6NO2]+ requires 364.0767, found 364.0763.  

 

1-(3,5-Bis(trifluoromethyl)benzoyloxy)-2,6-lutidinium trifluoromethanesulfonate (1e•OTf) 

 

  The reaction of 2,6-lutidine N-oxide (249 mg, 2.02 mmol), sodium trifluoromethanesulfonate (691 mg, 

2.50 mmol) and 3,5-bis(trifluoromethyl)benzoyl chloride (427 mg, 2.48 mmol) following the general 

procedure afforded 1e•OTf (944 mg, 91%, reaction time = 3 h) as a white solid. 
1H NMR (400 MHZ, CD3CN, rt) δ 8.79 (s, 2H; C6H2H(CF3)2), 8.54 (s, 1H; C6H2H(CF3)2), 8.47 (t, 3J = 8.0 

Hz, 1H; C5NHH2), 7.98 (d, 3J = 8.0 Hz, 2H; C5NHH2), 2.75 (s, 6H; CH3 x 2). 13C NMR (125 MHz, CD3CN, 

rt) δ 160.5, 155.0, 147.6, 133.4 (q, 2JCF = 34.4 Hz), 132.7 (q, 3JCF = 3.1 Hz), 131.1 (apparent q, 3JCF = 3.1 Hz), 

129.5, 126.7, 123.7 (q, 1JCF = 271 Hz), 121.9 (q, 1JCF = 366 Hz; CF3SO3), 18.5. 19F NMR (376 MHz, CDCl3, 

rt) δ  –64.4, –79.8. HRMS (ESI-TOF) calculated for [C16H12F6NO2]+ requires 364.0767, found 364.0763. 

EA: calculated for C17H12F9O5S: C, 39.78; H, 2.36; N, 2.73, found: C, 39.59; H, 2.34; N, 2.83. 
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Typical NMR experimental procedure 

Photocatalytic aroyloxylation of mesitylene (2a) 

 

  Under N2, to a CD2Cl2 (0.50 mL) solution of mesitylene (2a) (0.20 mmol) in an NMR tube, 1e•BF4 (50.0 

µmol), fac-[Ir(ppy)3] (1.00 µmol) and tetraethylsilane (a standard dissolved CD3CN in a capillary tube) were 

added. The mixture was degassed by three freeze-pump-thaw cycles. The reaction was carried out at room 

temperature (water bath) under irradiation of visible light (placed at a distance of 2-3 cm from the blue LED 

lamp: hν = 425 ± 15 nm). 
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General procedure for the photocatalytic aroyloxylation of arenes with 1e•OTf 

 

  Under N2, to a dry and degassed CH2Cl2 (1.0 mL) solution of arene (2x) (1.60 mmol) in a 20 mL-Schlenk 

tube, 1e•OTf (0.40 mmol) and [Ir(ppy)2(dtbbpy)](PF6) or fac-[Ir(ppy)3] (8.0 µmol) were added. The tube was 

placed at a distance of 2-3 cm from blue LED lamp (hν = 425 ± 15 nm). The resulting mixture was stirred at 

room temperature (water bath) under visible light irradiation. Then, the reaction mixture was concentrated in 

vacuo to remove volatile compounds. The residue was purified by flash column chromatography on silica gel 

to give 3ex. Then the reaction was followed by 1H NMR spectroscopy.  

 

Mesityl 3,5-bis(trifluoromethyl)benzoate (3ea) 

 

 The reaction of 1e•OTf (206 mg, 0.40 mmol), mesitylene (2a) (193 mg, 1.60 mmol), and 

[Ir(ppy)2(dtbbpy)](PF6) (7.2 mg, 7.9 µmol) following the general procedures afforded 3ea (141 mg, 93% 

yield, reaction time = 6 h) as a white solid after purification with flash column chromatography on silica gel 

(hexane:EtOAc = 100:1). 
1H NMR (400 MHz, CDCl3, rt) δ 8.68 (s, 2H; C6H2H(CF3)2), 8.16 (s, 1H; C6H2H(CF3)2), 6.94 (s, 2H; 

C6H2(CH3)3), 2.31 (s, 3H; C6H2(CH3)(CH3)2), 2.15 (s, 6H; C6H2(CH3)(CH3)2). 13C NMR (125 MHz, CDCl3, 

rt) δ 162.1, 145.7, 136.2, 132.7 (q, 2JCF = 33.8 Hz), 131.7, 130.3 (overlapped) (q, 3J = 3.1 Hz), 129.7, 127.1 

(apparent quin, 3JCF = 3.5 Hz), 123.0 (q, 1JCF = 272 Hz), 21.0, 16.4. 19F NMR (376 MHz, CDCl3, rt) δ –63.9. 

EA: calculated for C18H14F6O2: C, 57.45; H, 3.75, found: C, 57.36; H, 3.79. 

 

2,4,6-Triisopropylphenyl 3,5-bis(trifluoromethyl)benzoate (3eb)  

 

 The reaction of 1e•OTf (206 mg, 0.399 mmol), 1,3,5-triisopropylbenzen (2b) (328 mg, 1.61 mmol), and 

fac-[Ir(ppy)3] (13.1 mg, 20.0 µmol) following the general procedures afforded 3eb (131 mg, 71% yield, 
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reaction time = 12 h) as a white solid after purification with flash column chromatography on silica gel 

(hexane:EtOAc = 50:1). 
1H NMR (400 MHz, CDCl3, rt) δ 8.67 (s, 2H; C6H2H(CF3)2), 8.17 (s, 1H; C6H2H(CF3)2), 7.06 (s, 2H; 

C6H2(CH3)3), 2.93 (apparent seq, 3J= 6.8 Hz, 1H; (CH3)2CH), 2.88 (apparent seq, 3J = 6.8 Hz, 2H; 

(CH3)2CH), 1.28 (d, 3J = 6.8 Hz, 6H; (CH3)2CH)), 1.21 (d, 3J = 6.8 Hz, 12H; (CH3)2CH)). 13C NMR (125 

MHz, CDCl3, rt) δ 163.0, 147.5, 143.4, 139.8, 132.8 (q, 3J = 34.0 Hz), 131.9, 130.3 (q, 3JCF = 3.1 Hz)), 127.1 

(apparent quin, 3JCF = 3.6 Hz), 123.0 (q, 1JCF = 271 Hz), 122.3, 34.3, 28.0, 24.3, 24.0, 22.9. 19F NMR (376 

MHz, CDCl3, rt) δ –63.9. HRMS (ESI-TOF): calculated for [C24H26F6O2+Na]+ requires 483.1729, found 

483.1732.  

 

2-(tert-Butyl)-4,6-dimethylphenyl 3,5-bis(trifluoromethyl)benzoate (3ec•A) and 

4-(tert-Butyl)-2,6-dimethylphenyl 3,5-bis(trifluoromethyl)benzoate (3ec•B) 

 

  The reaction of 1e•OTf (205 mg, 0.400 mmol), 5-tert-butyl-m-xylene (2c) (260 mg, 1.60 mmol), and 

fac-[Ir(ppy)3] (13.2 mg, 20.2 µmol) following the general procedures afforded 3ec (a 1:1 mixture of 3ec•A 

and 3ec•B) (137 mg, 82% yield, reaction time = 12 h) as a white solid after purification with flash column 

chromatography on silica gel (hexane:EtOAc = 100:1). Regioisomeric ratio (1:1) was determined by 1H 

NMR analysis of the crude product before chromatography. 
1H NMR (a mixture of 3ec•A and 3ec•B) (400 MHz, CDCl3, rt) 3ec•A: δ 8.68 (s, 2H; C6H2H(CF3)2), 8.16 (s, 

1H; C6H2H(CF3)2), 7.11 (s, 1H; C6HH), 6.98 (s, 1H; C6HH), 2.34 (s, 3H; C6H2(CH3)(CH3)), 2.09 (s, 3H; 

C6H2(CH3)(CH3)), 1.34 or 1.33 (s, 9H; (CH3)3). 3ec•B: δ 8.68 (s, 2H; C6H2H(CF3)2), 8.16 (s, 1H; 

C6H2H(CF3)2), 7.13 (s, 2H; C6H2), 2.18 (s, 6H; C6H2(CH3)2), 1.34 or 1.33 (s, 9H; (CH3)3). 13C NMR (a 

mixture of 3ec•A and 3ec•B) (125 MHz, CDCl3, rt) δ 162.4, 162.1, 149.4, 145.8, 145.7, 141.1, 135.9, 132.8 

(q, 2JCF = 33.9 Hz), 132.7 (q, 2JCF = 34.1 Hz), 132.1, 131.8, 130.8, 130.3 (apparent brs) (overlapped), 130.2, 

129.2, 127.1 (apparent quin, 3JCF = 3.3 Hz)) (overlapped), 126.3, 126.1, 123.0 (q, 1JCF = 271 Hz) 

(overlapped), 34.7, 34.5, 31.6, 30.8, 21.3, 17.0, 16.8. 19F NMR (376 MHz, CDCl3, rt) δ –63.9, –63.9. HRMS 

(ESI-TOF): calculated for [C21H20F6O2+Na]+ requires 441.1260, found 441.1261. 
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2-Methoxyphenyl 3,5-bis(trifluoromethyl)benzoate (o-3ed) and 

4-methoxyphenyl 3,5-bis(trifluoromethyl)benzoate (p-3ed) 

 

  The reaction of 1e•OTf (205 mg, 0.40 mmol), anisole (2d) (173 mg, 1.60 mmol), and fac-[Ir(ppy)3] (13.0 

mg, 20.0 µmol) following the general procedures afforded 3ed (a 3:1 mixture of o-3ed and p-3ed) (114 mg, 

78% yield, reaction time = 12 h) as a white solid after purification with flash column chromatography on 

silica gel (hexane:EtOAc = 50:1). Regioisomeric ratio (3:1) was determined by 1H NMR analysis of the 

crude product before chromatography.  

o-3ed: 1H NMR (400 MHz, CDCl3) δ 8.66 (s, 2H; C6H2H(CF3)2), 8.14 (s, 1H; C6H2H(CF3)2), 7.30 (m, 1H; 

C6HHHH), 7.17 (m, 1H; C6HHHH), 7.05 (m, 1H; C6HHHH), 7.03 (m, 1H; C6HHHH), 3.835 (s, 3H; OCH3). 
13C NMR (125 MHz, CDCl3, rt) δ 162.3, 151.1, 139.5, 132.5 (q, 2JCF = 34.0 Hz), 131.9, 130.5 (q, 3JCF = 3.1 

Hz), 127.7, 126.9. (apparent quin, 3JCF = 3.8 Hz), 122.7, 123.0 (q, 1JCF = 271 Hz), 121.0, 112.7, 56.0. 19F 

NMR (376 MHz, CDCl3, rt) δ –63.90.  

p-3ed: 1H NMR (400 MHz, CDCl3) δ 8.64 (s, 2H; C6H2H(CF3)2), 8.14 (s, 1H; C6H2H(CF3)2), 7.18-7.13 (2H; 

C6H2H2) (overlaped), 6.97 (d, 3J = 6.8 Hz, 2H; C6H2H2), 3.843 (s, 3H; OCH3). 13C NMR (500 MHz, CDCl3, 

rt) δ 163.1, 157.9, 143.9, 132.6 (q, 2JCF = 34.0 Hz), 132.1, 130.4 (q, 3JCF = 3.3 Hz), 127.0 (apparent quin, 3JCF 

= 3.5 Hz), 123.0 (q, 1JCF = 271 Hz), 122.3, 114.8, 55.8. 19F NMR (376 MHz, CDCl3, rt) δ –64.91. 

HRMS (ESI-TOF): calculated for [C16H10F6O3+Na]+ requires 387.0426, found 387.0424. 

 

Ethyl 3-(3,5-bis(trifluoromethyl)benzoyloxy)-4-methoxybenzoate (3ee) 

 

  The reaction of 1e•OTf (206 mg, 0.401 mmol), ethyl p-anisate (2e) (288 mg, 1.60 mmol), and 

[Ir(ppy)2(dtbbpy)](PF6) (7.4 mg, 8.1 µmol) following the general procedures afforded 3ee (129 mg, 74% 

yield, reaction time = 12 h) as a colorless oil after purification with flash column chromatography on silica 

gel (hexane:EtOAc = 50:1-20:1).  
1H NMR (400 MHz, CDCl3) δ 8.65 (s, 2H; C6H2H(CF3)2), 8.15 (s, 1H; C6H2H(CF3)2), 8.03 (dd, 3J = 8.4 Hz, 
4J = 2.0 Hz, 1H; C6HHH), 7.87 (d, 4J = 2.0 Hz, 1H; C6HHH), 7.06 (d, 3J = 8.4 Hz, 1H; C6HHH), 4.37 (q, 3J = 

O

O

CF3

CF3

OMe OMe

O

O

CF3

F3C

o-3ed p-3ed

O

O

CF3

CF3

OMe

O OEt



 

 S10 

7.2 Hz, 2H; CH3CH2COO), 3.89 (s, 3H; CH3O), 1.38 (t, 3J = 7.2 Hz, 3H; CH3CH2COO). 13C NMR (125 

MHz, CDCl3, rt) δ 165.6, 162.1, 154.9, 139.0, 132.6 (q, 2JCF = 34.1 Hz), 131.5, 130.5 (q, 3JCF = 3.0 Hz), 

129.9, 127.2 (apparent quin, 3JCF = 3.6 Hz), 124.3, 123.6, 123.0 (q, 1JCF = 271 Hz), 111.9, 61.2, 56.3, 14.5. 
19F NMR (376 MHz, CDCl3, rt) δ –63.9. HRMS (ESI-TOF): calculated for [C19H14F6O5+Na]+ requires 

459.0638, found 459.0639. 

 

5-Bromo-2-methoxyphenyl 3,5-bis(trifluoromethyl)benzoate (3ef) 

 

  The reaction of 1e•OTf (206 mg, 0.401 mmol), 4-bromoanisole (2f) (301 mg, 1.61 mmol), and 

fac-[Ir(ppy)3] (12.8 mg, 19.5 µmol) following the general procedures afforded 3ef (97.2 mg, 55% yield, 

reaction time = 12 h) as a white solid after purification with flash column chromatography on silica gel 

(hexane:EtOAc = 100:1) and GPC (CHCl3).  
1H NMR (400 MHz, CDCl3) δ 8.63, (s, 2H; C6H2H(CF3)2), 8.15 (s, 1H; C6H2H(CF3)2), 7.41 (dd, 3J = 8.8 Hz, 
4J = 2.4 Hz, 1H; C6HHH), 7.34 (d, 4J = 2.4 Hz, 1H; C6HHH), 6.92 (d, 3J = 8.8 Hz, 1H; C6HHH), 3.82 (s, 3H; 

OCH3). 13C NMR (125 MHz, CDCl3, rt) δ 161.9, 150.6, 139.9, 132.6 (q, 2JCF = 34.1 Hz), 131.4, 130.5 (q, 
3JCF = 3.4 Hz), 130.5, 127.2 (apparent quin, 3JCF = 3.5 Hz), 126.0, 122.9 (q, 1JCF = 272 Hz), 114.0, 112.3, 

56.2. 19F NMR (376 MHz, CDCl3, rt) δ –63.9. EA: calculated for C16H9BrF6O3: C, 43.37; H, 2.05, found: C, 

43.29; H, 2.02. 

 

2-Methoxy-5-trimethylsilylphenyl 3,5-bis(trifluoromethyl)benzoate (3eg) 

 
  The reaction of 1e•OTf (206 mg, 0.401 mmol), 4-trimethylsilylanisole (2g) (289 mg, 1.60 mmol), and 

fac-[Ir(ppy)3] (13.1 mg, 20.0 µmol) following the general procedures afforded 3eg (90.2 mg, 52% yield, 

reaction time = 12 h) as a white solid after purification with flash column chromatography on silica gel 

(hexane:EtOAc = 50:1) and GPC (CHCl3).  
1H NMR (400 MHz, CDCl3) δ 8.67, (s, 2H; C6H2H(CF3)2), 8.14 (s, 1H; C6H2H(CF3)2), 7.42 (dd, 3J = 8.0 Hz, 
4J = 1.6 Hz, 1H; C6HHH), 7.27 (d, 4J = 1.6 Hz, 1H; C6HHH), 7.04 (d, 3J = 8.0 Hz, 1H; C6HHH), 3.83 (s, 1H; 
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OCH3), 0.27 (s, 9H; Si(CH3)3). 13C NMR (125 MHz, CDCl3, rt) δ 162.3, 151.6, 139.2, 133.0, 132.8, 132.5 (q, 
2JCF = 33.9 Hz), 131.9, 130.5 (q, 3JCF = 3.1 Hz), 127.2, 126.9 (apparent quin, 3JCF = 3.8 Hz), 123.0 (q, 1JCF = 

271 Hz), 112.4, 55.9, -0.89. 19F NMR (376 MHz, CDCl3, rt) δ –63.9. EA: calculated for C19H18F6O3Si: C, 

52.29; H, 4.16, found: C, 52.12; H, 3.95. 

 

4-Formyl-2-methoxy 3,5-bis(trifluoromethyl)benzoate (3eh•6),  

6-Formyl-2-methoxy 3,5-bis(trifluoromethyl)benzoate (3eh•2) and 

2-Formyl-4-methoxy 3,5-bis(trifluoromethyl)benzoate (3eh•4)  

 
  The reaction of 1e•OTf (205 mg, 0.400 mmol), m-anisaldehyde (2h) (218 mg, 1.60 mmol), and 

[Ir(ppy)2(dtbbpy)](PF6) (7.5 mg, 8.2 µmol) following the general procedures afforded 3eh (a mixture of 

3eh•6, 3eh•2, and 3eh•4) (92 mg, 58% yield, reaction time = 12 h) as pale yellow solids respectively after 

purification with flash column chromatography on silica gel (hexane:EtOAc = 10:1) and GPC (CHCl3). 

Regioisomer ratio (3eh•6:3eh•2:3eh•4=45:37:18) was determined by 1H NMR analysis of the crude product 

before chromatography. 

3eh•6: 1H NMR (400 MHz, CDCl3, rt) δ 10.0 (s, 1H; CHO), 8.66 (s, 2H; C6H2H(CF3)2), 8.16 (s, 1H; 

C6H2H(CF3)2), 7.55-7.58 (m, 2H; C6HHH), 7.37 (d, 3J = 7.6 Hz, 1H; C6HHH), 3.91 (s, 3H; OCH3). 13C 

NMR (125 MHz, CDCl3, rt) δ 191.1, 161.7, 152.0, 144.5, 135.9, 132.7 (q, 2JCF = 34.0 Hz), 131.2, 130.6 (q, 
3JCF = 3.3 Hz), 127.3 (apparent quin, 3JCF = 3.5 Hz), 124.9, 123.4, 122.9 (q, 1JCF = 271 Hz), 111.2, 56.3. 19F 

NMR (376 MHz, CDCl3, rt) δ –63.9. HRMS (ESI-TOF): calculated for [C17H10F6O4+Na]+ requires 

415.0375, found 415.0376. 

3eh•2 1H NMR (400 MHz, CDCl3, rt) δ 10.1 (s, 1H; CHO), 8.61 (s, 2H; C6H2H(CF3)2), 8.10 (s, 1H; 

C6H2H(CF3)2), 7.45 (dd,3J = 8.0 Hz, 4J = 1.6 Hz, 1H; C6HHH), 7.38 (dd, 3J = 8.0 Hz, 3J = 8.0 Hz, 1H; 

C6HHH), 7.23 (dd, 3J = 8.4 Hz, 4J = 1.6 Hz, 1H; C6HHH)) 3.81 (s, 3H; OCH3). 13C NMR (125 MHz, CDCl3, 

rt) δ 188.7, 162.1, 151.9, 140.3, 132.7 (q, 2JCF = 34.0 Hz), 131.2, 130.7 (q, 3JCF = 3.6 Hz), 129.3, 127.7, 

127.3 (seq, 3JCF = 3.4 Hz), 123.0 (apparent quin, 1JCF = 271 Hz), 122.7, 118.1, 56.5. 19F NMR (376 MHz, 

CDCl3, rt) δ –63.9. HRMS (ESI-TOF): calculated for [C17H10F6O4+Na]+ requires 415.0375, found 415.0379. 

3eh•4 1H NMR (400 MHz, CDCl3, rt) δ 10.1 (s, 1H; CHO), 8.66 (s, 2H; C6H2H(CF3)2), 8.12 (s, 1H; 

C6H2H(CF3)2), 7.42 (apparent br. t, 1H; C6HHH), 7.23 (apparent br. d, 1H; C6HHH), 7.23 (br. s, 1H; 

C6HHH), 3.94 (s, 3H; OCH3). 13C NMR (125 MHz, CDCl3, rt) δ 188.4, 163.1, 158.3, 144.4, 132.7 (q, 2JCF = 

O

O

CF3

CF3

OMe

H
O

OMe

O

OMe

O

O

O

O

H

H

O

CF3

CF3

3eh•6 3eh•2 3eh•4

CF3

CF3



 

 S12 

34.0 Hz), 131.4, 130.5 (q, 3JCF = 3.4 Hz), 128.5, 127.4 (seq, 3JCF = 3.5 Hz), 124.5, 122.9 (apparent quin, 1JCF 

= 271 Hz), 121.9, 115.4, 56.1. 19F NMR (376 MHz, CDCl3, rt) δ –63.9. HRMS (ESI-TOF): calculated for 

[C17H10F6O4+Na]+ requires 415.0375, found 415.0379. 

 

2,5-Dimethylphenyl 3,5-bis(trifluoromethyl)benzoate (3ei) 

 

 The reaction of 1e•OTf (206 mg, 0.401 mmol), p-xylene (2i) (170 mg, 1.60 mmol), and 

[Ir(ppy)2(dtbbpy)](PF6) (7.3 mg, 8.0 µmol) following the general procedures afforded 3ei (108 mg, 74% 

yield, reaction time = 12 h) as a colorless oil after purification with flash column chromatography on silica 

gel (hexane:EtOAc = 100:1). 
1H NMR (400 MHz, CDCl3, rt) δ 8.66 (s, 2H; C6H2H(CF3)2), 8.15 (s, 1H; C6H2H(CF3)2), 7.19 (d, 3J = 8.0 Hz, 

1H; C6HHH), 7.04 (d, 3J = 8.0 Hz, 1H; C6HHH), 6.96 (s, 1H; C6HHH), 2.36 (s, 3H; C6H3(CH3)(CH3)), 2.19 

(s, 3H; C6H3(CH3)(CH3)). 13C NMR (125 MHz, CDCl3, rt) δ 162.5, 149.0, 137.5, 132.7 (q, 2JCF = 34.1 Hz), 

131.9, 131.3, 130.3 (q, 3JCF = 3.1 Hz), 127.7, 127.1 (apparent quin, 3JCF = 3.5 Hz), 126.8, 123.0 (q, 1JCF = 271 

Hz), 122.2, 21.1, 15.9. 19F NMR (376 MHz, CDCl3, rt) δ –63.9. HRMS (ESI-TOF): calculated for 

[C17H12F6O2+Na]+ requires 385.0634, found 385.0635. 

 

4-(3,5-bis(trifluoromethyl)benzoyloxy)[2,2]paracyclophane (3ej) 

 
  The reaction of 1e•OTf (205 mg, 0.400 mmol), [2,2]paracyclophane (2j) (100 mg, 0.481 mmol), and 

[Ir(ppy)2(dtbbpy)](PF6) (7.2 mg, 7.9 µmol) in CH2Cl2 (4.0 mL) following the general procedures afforded 

3ej (48.1 mg, 26% yield, reaction time = 12 h) as a colorless oil after purification with flash column 

chromatography on silica gel (hexane:EtOAc = 50:1) and GPC (CHCl3). 
1H NMR (400 MHz, CDCl3, rt) δ 8.72 (s, 2H; C6H2H(CF3)2), 8.20 (s, 1H; C6H2H(CF3)2), 6.94 (dd, 3J = 8.0 

Hz, 4J = 2.0 Hz, 1H; C6HHHO), 6.62–6.58 (m, 2H; C6H2H2), 6.55 (dd, 3J = 8.0 Hz, 4J = 2.0 Hz, 1H; 

C6HHHO), 6.49 (dd, 3J = 8.0 Hz, 4J = 2.0 Hz, 1H; C6H2H2), 6.20 (s, 1H; C6HHHO), 3.21–3.00 (m, 7H; (CH2) 

x 3, CHH), 2.79 (m, 1H; CHH). 13C NMR (125 MHz, CDCl3, rt) δ 161.9, 148.7, 142.3, 139.5, 139.4, 135.8, 

133.7, 133.4, 132.8 (q, 2JCF = 34.1 Hz), 132.4, 132.3, 131.1, 131.0, 130.1 (q, 3JCF = 3.4 Hz), 129.4, 127.8, 
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127.1 (apparent quin, 3JCF = 3.8 Hz), 123.0 (q, 1JCF = 272 Hz), 35.4, 35.0, 34.7, 31.9. 19F NMR (376 MHz, 

CDCl3, rt) δ –63.9. HRMS (ESI-TOF): calculated for [C25H18F6O2+Na]+ requires 487.1103, found 487.1102. 

 

Phenyl 3,5-bis(trifluoromethyl)benzoate (3ek) 

 

 The reaction of 1e•OTf (206 mg, 0.401 mmol), benzene (2k) (125 mg, 1.60 mmol), and 

[Ir(ppy)2(dtbbpy)](PF6) (7.3 mg, 8.0 µmol) following the general procedures afforded 3ek (69.8 mg, 52% 

yield, reaction time = 12 h) as a colorless oil after purification with flash column chromatography on silica 

gel (hexane:EtOAc = 100:1). 
1H NMR (400 MHz, CDCl3, rt) δ 8.65 (s, 2H; C6H2H(CF3)2), 8.15 (s, 1H; C6H2H(CF3)2), 7.47 (t, 3J = 8.0 Hz, 

2H; C6H2H2H), 7.33 (t, 3J = 8.0 Hz, 1H; C6H2H2H, 1H), 7.254 (d, 3J = 7.6 Hz, 2H; C6H2H2H). 13C NMR 

(125 MHz, CDCl3, rt) δ 162.7, 150.5, 132.6 (q, 2JCF = 34.3 Hz), 132.0, 130.4 (q, 3JCF = 3.3 Hz), 129.9, 127.1 

(apparent quin, 3JCF = 3.6 Hz), 126.7, 123.0 (q, 1JCF = 271 Hz), 121.5. 19F NMR (376 MHz, CDCl3, rt) δ –

63.9. HRMS (ESI-TOF): calculated for [C14H18O4+Na]+ requires 261.1097, found 261.1105. 

 

Naphthalen-1-yl 3,5-bis(trifluoromethyl)benzoate (3el) 

 

  The reaction of 1e•OTf (206.6 mg, 0.402 mmol), naphthalene (2l) (206.3 mg, 1.61 mmol), and 

[Ir(ppy)2(dtbbpy)](PF6) (7.3 mg, 8.0 µmol) following the general procedures afforded 3el (137.6 mg, 89% 

yield, reaction time = 12 h) as a pale beige solid after purification with flash column chromatography on 

silica gel (hexane:EtOAc = 50:1). 
1H NMR (400 MHz, CDCl3) δ 8.78 (s, 1H), 8.21 (s, 2H; C6H2H(CF3)2), 7.95 (m, 1H C6H2H(CF3)2), 7.86–

7.84 (m, 2H; naphthyl-H), 7.57–7.53 (m, 3H; naphthyl-H), 7.39 (m, 1H; naphthyl-H). 13C NMR (125 MHz, 

CDCl3, rt) δ 162.8, 146.4, 134.9, 132.8 (q, 2JCF = 34.1 Hz), 131.8, 130.5 (q, 3JCF = 3.5 Hz), 128.4, 127.3 

(apparent quin, 3JCF = 4.0 Hz), 127.03, 126.98, 126.9, 126.6, 125.6, 123.0 (q, 1JCF = 271 Hz), 120.9, 118.2. 

19F NMR (376 MHz, CDCl3, rt) δ –64.2. HRMS (ESI-TOF): calculated for [C19H10F6O2+Na]+ requires 407. 

0477, found 407.0474. 
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Anthracen-9-yl 3,5-bis(trifluoromethyl)benzoate (3em) 

 

  The reaction of 1e•OTf (204.8 mg, 0.399 mmol), anthracene (2m) (142.2 mg, 0.798 mmol), and 

fac-[Ir(ppy)3] (13.3 mg, 20.3 µmol) following the general procedures afforded 3em (64.9 mg, 37% yield, 

reaction time = 6 h) as a pale yellow solid after purification with flash column chromatography on silica gel 

(hexane:EtOAc = 1:0-50:1).  
1H NMR (400 MHz, CDCl3) δ 8.90 (s, 2H; C6H2H(CF3)2), 8.45 (s, 1H; anthracenyl-H), 8.26 (s, 1H; 

C6H2H(CF3)2), 8.10–8.07 (m, 2H; anthracenyl-H), 7.93–7.90 (m, 2H; anthracenyl-H), 7.53–7.50 (m, 4H; 

anthracenyl-H). 13C NMR (125 MHz, CDCl3, rt), δ 162.9, 141.6, 133.0 (q. 2JCF = 33.9 Hz) 132.0, 131.4, 

130.7 (apparent br. d., 3JCF = 3.8 Hz), 128.8, 127.6 (apparent br. quin, 3JCF = 3.6 Hz), 126.9, 125.9, 125.7, 

123.9, 123 (q, 1JCF = 271 Hz), 121.0. 19F NMR (376 MHz, CDCl3, rt) δ –64.2. HRMS (ESI-TOF): calculated 

for [C23H12F6O2+Na]+ requires 457.0634, found 457.0632. 

 

Thiopen-2-yl 3,5-bis(trifluoromethyl)benzoate (3en) 

 

  The reaction of 1e•OTf (205 mg, 0.400 mmol), thiophene (2n) (134 mg, 1.60 mmol), and 

[Ir(ppy)2(dtbbpy)](PF6) (7.3 mg, 8.0 µmol) following the general procedures afforded 3en (61.7 mg, 45% 

yield, reaction time = 12 h) as a white solid after purification with flash column chromatography on silica gel 

(hexane).  
1H NMR (400 MHz, acetone-d6) δ 8.74 (s, 2H; C6H2H(CF3)2), 8.45 (s, 1H; C6H2H(CF3)2), 7.18 (dd, 3J = 5.6 

Hz, 4J = 1.6 Hz, 1H; thiophenyl-H), 7.04 (dd, 3J = 3.6 Hz, 4J = 1.6 Hz, 1H; thiophenyl-H), 6.97 (dd, 3J = 5.6 

Hz, 3J = 4.0 Hz, 1H; thiophenyl-H). 13C NMR (125 MHz, CDCl3, rt) δ 161.0, 151.5, 132.8 (q, 2JCF = 33.3 

Hz), 130.9, 130.4, 127.4 (apparent br. d, 3JCF = 3.1 Hz), 123.8, 122.9 (apparent quin, 3JCF = 271 Hz), 119.0, 

114.5. 19F NMR (376 MHz, CDCl3, rt) δ –64.3. EA: calculated for C13H6F6O2S: C, 45.89; H, 1.78, found: C, 

45.82; H, 1.80. 
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Azulen-1-yl 3,5-bis(trifluoromethyl)benzoate (3eo) 

 

  The reaction of 1e•OTf (246.4 mg, 0.480 mmol), azulene (2o) (51.2 mg, 0.399 mmol), and fac-[Ir(ppy)3] 

(13.0 mg, 19.9 µmol) following the general procedures afforded 3eo (34.2 mg, 22% yield, reaction time = 24 

h) as a dark green solid after purification with flash column chromatography on silica gel (hexane).  
1H NMR (400 MHz, CDCl3) δ 8.77 (s, 2H; C6H2H(CF3)2), 8.33 (d, 3J = 9.2 Hz, 1H; C7H4H), 8.28 (d, 3J = 9.6 

Hz, 1H; C7H4H), 8.18 (s, 1H; C6H2H(CF3)2), 7.95 (d, 3J = 4.4 Hz, 1H; C5HH), 7.65 (dd, 3J = 9.6 Hz, 3J = 9.6 

Hz, 1H; C7H4H), 7.35 (d, 3J = 4.4 Hz, 1H; C5HH), 7.17 (dd, 3J = 9.6 Hz, 3J = 9.2 Hz, 2H; C7H4H). 13C NMR 

(125 MHz, CDCl3, rt) δ 162.6, 139.1, 138.8, 137.1, 136.9, 132.7 (q, 2JCF = 34.0 Hz), 132.3, 132.1, 130.4 (q, 
3JCF = 3.1 Hz), 127.7, 127.0 (apparent quin, 2JCF = 3.8 Hz), 126.5, 123.4, 123.0 (q, 1JCF = 271 Hz), 122.6, 

114.3. 19F NMR (376 MHz, CDCl3, rt) δ –64.2. HRMS (ESI-TOF): calculated for [C14H18O4+Na]+ requires 

261.1097, found 261.1105. 
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Cyclic voltammograms 

Electrochemical measurements were recorded on a Hokutodenkou HZ-5000 analyzer (observed in 0.002 M 

CH3CN; [(NBu4)PF6] = 0.1 M; Ag/AgCl = electrode; reported with respect to the [FeCp2]/[FeCp2]+ couple). 

 

 
Figure S1. CV traces for 1a•BF4, 1b•OTf, 1c•BF4, 1d•PF6 and 1e•OTf 
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Luminescence quenching experiments 

  A solution of fac-[Ir(ppy)3] was prepared as to show the absorbance 0.1 at the excitation wavelength (363 

nm) and degassed by three freeze-pump-thaw cycles in a 1 cm quartz cell equipped with a sphere moiety for 

freeze. The solution of quencher was added to the solution of the Ir catalyst before measurement of emission 

intensities at 506 nm. 

 

Figure S2. Stern-Volmer plots for 1e•BF4 and 2a 
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Experiment for kinetic isotope effect 

  Under N2, to benzene (2k) (62.8 mg, 0.80 mmol) and benzene-d6 (2k-d6) (67.6 mg, 0.80 mmol) dissolved 

in a dry and dehydrated CH2Cl2 (1.0 mL) in a 20 mL-Schlenk tube, 1e•OTf (205.1 mg, 0.40 mmol) and 

[Ir(ppy)2(dtbbpy)](PF6) (7.3 mg, 0.020 mmol) were added. The tube was placed at a distance of 2-3 cm from 

blue LED lamps (hν = 425 ± 15 nm). The resulting mixture was stirred at room temperature (water bath) 

under visible light irradiation. Then, the reaction mixture was concentrated in vacuo. The residue was 

purified by flash column chromatography on silica gel (Hexane:EtOAc=50:1) to give a mixture of 3ek and 

3ek-d5 (3ek/3ek-d5 = 0.91, 55% yield). The KIE was determined by the 1H NMR spectra (Figure S3 and 3ek, 

vide infra) . 

Figure S3 Reaction of a mixture of C6H6 and C6D6 
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Time profile for photocatalytic aroyloxylation of 1e•BF4 with 2a 

 The photocatalytic aroyloxylation of 1e•BF4 with 2a using fac-[Ir(ppy)3] was performed with/without light 

irradiation. The time profile is shown in Figure S4. As a result, continuous irradiation of visible light is 

essential for efficient reaction.  

 

Figure S4. Reaction profile with intermittent irradiation 
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1H, 13C, 19F NMR and 2D NMR spectra 
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D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7576780 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        170106-2134
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20170107
Time              15.33
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CD3CN
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                300.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300105 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170106-2134
EXPNO                51
PROCNO                1

F2 - Acquisition Parameters
Date_          20170908
Time              12.41
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CD3CN
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7576767 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        160624-1929
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20170916
Time              13.25
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CD3CN
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                300.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300113 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        160624-1929
EXPNO                71
PROCNO                1

F2 - Acquisition Parameters
Date_          20170916
Time              16.24
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CD3CN
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.2 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7576782 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        160630-1948
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20170916
Time              20.36
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CD3CN
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                300.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300113 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        160630-1948
EXPNO                12
PROCNO                1

F2 - Acquisition Parameters
Date_          20170916
Time              22.12
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CD3CN
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                300.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4983660 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        160630-1948
EXPNO                51
PROCNO                1

F2 - Acquisition Parameters
Date_          20161129
Time              22.14
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CD3CN
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7577890 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

N

Me
O

O
Me

BF4

CF3

CF3

1e•BF4

1H NMR of�

10 9 8 7 6 5 4 3 2 1 ppm

2.
74
8

7.
96
5

7.
98
5

8.
44
7

8.
46
6

8.
48
6

8.
53
8

8.
78
8

6.
00

1.
92

0.
95

0.
92

1.
82

Current Data Parameters
NAME        160622-1923
EXPNO                21
PROCNO                1

F2 - Acquisition Parameters
Date_          20170916
Time              13.20
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CD3CN
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                300.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300113 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        160622-1923
EXPNO                22
PROCNO                1

F2 - Acquisition Parameters
Date_          20170916
Time              18.28
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                300.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4987240 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        160622-1923
EXPNO                61
PROCNO                1

F2 - Acquisition Parameters
Date_          20170916
Time              16.13
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CD3CN
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.2 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7576753 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        160701-1955
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160702
Time               1.11
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CD3CN
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                300.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300115 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        160701-1955
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20161205
Time               0.47
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                300.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4988588 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        160701-1955
EXPNO                51
PROCNO                1

F2 - Acquisition Parameters
Date_          20161204
Time              20.48
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CD3CN
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7576713 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        170217-2183
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20170907
Time              15.20
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                300.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300098 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170217-2183
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20170907
Time              15.25
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                300.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4987240 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170217-2183
EXPNO                51
PROCNO                1

F2 - Acquisition Parameters
Date_          20170907
Time              23.33
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7577712 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        170306-2207
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20170321
Time              17.04
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                299.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300090 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170306-2207
EXPNO                12
PROCNO                1

F2 - Acquisition Parameters
Date_          20170907
Time              15.39
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                300.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4987240 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170306-2207
EXPNO                51
PROCNO                1

F2 - Acquisition Parameters
Date_          20170908
Time               0.07
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7577704 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        170306-2207
EXPNO                13
PROCNO                1

F2 - Acquisition Parameters
Date_          20170920
Time              11.14
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG     hsqcetgpsi2
TD                 1024
SOLVENT           CDCl3
NS                    2
DS                   16
SWH            4000.000 Hz
FIDRES         3.906250 Hz
AQ            0.1280000 sec
RG                  203
DW              125.000 usec
DE                 6.50 usec
TE                300.6 K
CNST2       145.0000000
D0           0.00000300 sec
D1           1.50000000 sec
D4           0.00172414 sec
D11          0.03000000 sec
D16          0.00020000 sec
D24          0.00086207 sec
IN0          0.00002480 sec
ZGOPTNS

======== CHANNEL f1 ========
SFO1        400.1318806 MHz
NUC1                 1H
P1                15.00 usec
P2                30.00 usec
P28      0 usec
PLW1        11.70547009 W

======== CHANNEL f2 ========
SFO2        100.6228303 MHz
NUC2                13C
CPDPRG[2           garp
P3                10.00 usec
P4                20.00 usec
PCPD2             80.00 usec
PLW2        53.46578979 W
PLW12        0.83574939 W

====== GRADIENT CHANNEL =====
GPNAM[1]       SINE.100
GPNAM[2]       SINE.100
GPNAM[3]       SINE.100
GPNAM[4]       SINE.100
GPZ1              80.00 %
GPZ2              20.10 %
GPZ3              11.00 %
GPZ4              -5.00 %
P16             1000.00 usec
P19              600.00 usec

F1 - Acquisition parameters
TD                  256
SFO1           100.6228 MHz
FIDRES       157.510086 Hz
SW              200.365 ppm
FnMODE    Echo-Antiecho

F2 - Processing parameters
SI                 1024
SF          400.1300106 MHz
WDW               QSINE
SSB                   2
LB       0 Hz
GB       0
PC                 1.40

F1 - Processing parameters
SI                 1024
MC2       echo-antiecho
SF          100.6127759 MHz
WDW               QSINE
SSB                   2
LB       0 Hz
GB       0
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Current Data Parameters
NAME        170829-2363
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20170831
Time              19.47
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                301.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300105 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0

19F NMR of�
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Current Data Parameters
NAME        170829-2363
EXPNO                12
PROCNO                1

F2 - Acquisition Parameters
Date_          20170831
Time              19.50
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                301.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4987240 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170829-2363
EXPNO                51
PROCNO                1

F2 - Acquisition Parameters
Date_          20170901
Time              14.22
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7577707 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        170801-2340
EXPNO                21
PROCNO                1

F2 - Acquisition Parameters
Date_          20170804
Time              13.30
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                300.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300097 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170801-2340
EXPNO                22
PROCNO                1

F2 - Acquisition Parameters
Date_          20170804
Time              13.33
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                300.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4987240 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170801-2340
EXPNO                51
PROCNO                1

F2 - Acquisition Parameters
Date_          20170804
Time              15.42
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7577713 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        170227-2197
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20170302
Time              16.08
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                300.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300097 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170227-2197
EXPNO                12
PROCNO                1

F2 - Acquisition Parameters
Date_          20170909
Time              15.37
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                300.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4987240 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170227-2197
EXPNO                51
PROCNO                1

F2 - Acquisition Parameters
Date_          20170909
Time              20.01
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7577705 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        170803-2344
EXPNO                21
PROCNO                1

F2 - Acquisition Parameters
Date_          20170809
Time              12.04
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                300.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300106 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170803-2344
EXPNO                22
PROCNO                1

F2 - Acquisition Parameters
Date_          20170809
Time              12.09
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                300.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4987240 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170803-2344
EXPNO                51
PROCNO                1

F2 - Acquisition Parameters
Date_          20170809
Time              15.01
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7577712 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        170802-2342
EXPNO                21
PROCNO                1

F2 - Acquisition Parameters
Date_          20170804
Time              13.39
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                300.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300098 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170802-2342
EXPNO                22
PROCNO                1

F2 - Acquisition Parameters
Date_          20170804
Time              13.42
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                300.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4987240 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170802-2342
EXPNO                51
PROCNO                1

F2 - Acquisition Parameters
Date_          20170804
Time              15.53
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7577712 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        170829-2364
EXPNO                23
PROCNO                1

F2 - Acquisition Parameters
Date_          20170908
Time              11.11
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                300.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300098 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170829-2364
EXPNO               231
PROCNO                1

F2 - Acquisition Parameters
Date_          20170908
Time              11.14
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                300.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4987240 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170829-2364
EXPNO                53
PROCNO                1

F2 - Acquisition Parameters
Date_          20170909
Time              19.24
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7577713 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        170829-2364
EXPNO                25
PROCNO                1

F2 - Acquisition Parameters
Date_          20170908
Time              11.26
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                300.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300383 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170829-2364
EXPNO               251
PROCNO                1

F2 - Acquisition Parameters
Date_          20170908
Time              11.29
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                300.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4987240 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170829-2364
EXPNO                55
PROCNO                1

F2 - Acquisition Parameters
Date_          20170909
Time              19.46
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7577712 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        170829-2364
EXPNO                24
PROCNO                1

F2 - Acquisition Parameters
Date_          20170908
Time              11.19
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                300.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300098 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0



 

 S43 

 

 

OMe

O

O

O

H

3eh•4

CF3

CF3

19F NMR of�

-180-160-140-120-100-80-60-40-20 ppm

-6
3.
90
2

-6
3.
88
3

6.
00

0.
46

Current Data Parameters
NAME        170829-2364
EXPNO               241
PROCNO                1

F2 - Acquisition Parameters
Date_          20170908
Time              11.22
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                300.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4987240 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170829-2364
EXPNO                54
PROCNO                1

F2 - Acquisition Parameters
Date_          20170909
Time              20.16
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7577712 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        170828-2360
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20170830
Time              10.05
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                300.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300100 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0

Me

Me

O

O

CF3

CF3

3ei

19F NMR of�

-180-160-140-120-100-80-60-40-20 ppm

-6
3.
90
8

6.
00

Current Data Parameters
NAME        170828-2360
EXPNO                12
PROCNO                1

F2 - Acquisition Parameters
Date_          20170830
Time              10.09
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                300.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4987240 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0



 

 S45 

 

 

Me

Me

O

O

CF3

CF3

3ei

13C NMR of�

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

15
.9

36
21

.0
54

11
9.

71
1

12
1.

88
3

12
4.

05
3

12
6.

22
2

12
6.

82
9

12
7.

01
0

12
7.

04
2

12
7.

07
0

12
7.

09
8

12
7.

12
9

12
7.

66
2

13
0.

32
8

13
0.

35
3

13
1.

27
7

13
1.

93
5

13
2.

25
1

13
2.

52
3

13
2.

79
6

13
3.

06
6

13
7.

46
1

14
8.

94
7

16
2.

49
0

Current Data Parameters
NAME        170828-2360
EXPNO                51
PROCNO                1

F2 - Acquisition Parameters
Date_          20170901
Time              14.35
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7577712 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        170824-2357
EXPNO                21
PROCNO                1

F2 - Acquisition Parameters
Date_          20170901
Time              10.06
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                300.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300098 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170824-2357
EXPNO                22
PROCNO                1

F2 - Acquisition Parameters
Date_          20170901
Time              10.10
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                300.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4987240 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170824-2357
EXPNO                51
PROCNO                1

F2 - Acquisition Parameters
Date_          20170901
Time              14.47
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7577723 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        170217-2181
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20170907
Time              15.30
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                300.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300098 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170217-2181
EXPNO                12
PROCNO                1

F2 - Acquisition Parameters
Date_          20170907
Time              15.34
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                300.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4987240 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170217-2181
EXPNO                51
PROCNO                1

F2 - Acquisition Parameters
Date_          20170907
Time              23.44
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7577704 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        170410-2234
EXPNO                21
PROCNO                1

F2 - Acquisition Parameters
Date_          20170420
Time              15.12
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                299.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300091 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170410-2234
EXPNO                12
PROCNO                1

F2 - Acquisition Parameters
Date_          20170414
Time              16.59
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                299.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4988588 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170410-2234
EXPNO                51
PROCNO                1

F2 - Acquisition Parameters
Date_          20170908
Time              12.30
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7577712 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        160721-2026
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20160722
Time              20.38
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                301.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300096 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        160721-2026
EXPNO                12
PROCNO                1

F2 - Acquisition Parameters
Date_          20160722
Time              20.54
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                301.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4988588 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        160721-2026
EXPNO                52
PROCNO                1

F2 - Acquisition Parameters
Date_          20160726
Time              14.55
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7577722 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        170621-2303
EXPNO                13
PROCNO                1

F2 - Acquisition Parameters
Date_          20170908
Time               1.28
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT         Acetone
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                300.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1258518 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170621-2303
EXPNO                12
PROCNO                1

F2 - Acquisition Parameters
Date_          20170626
Time              11.09
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                300.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4988588 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        170621-2303
EXPNO                51
PROCNO                1

F2 - Acquisition Parameters
Date_          20170907
Time              23.56
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7577696 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        160906-2082
EXPNO                11
PROCNO                1

F2 - Acquisition Parameters
Date_          20160909
Time              20.27
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                300.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                15.00 usec
PLW1        11.89999962 W

F2 - Processing parameters
SI                65536
SF          400.1300096 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        160906-2082
EXPNO                13
PROCNO                1

F2 - Acquisition Parameters
Date_          20160909
Time              20.36
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG        cosygpqf
TD                 2048
SOLVENT           CDCl3
NS                    1
DS                    8
SWH            5341.880 Hz
FIDRES         2.608340 Hz
AQ            0.1916928 sec
RG                  203
DW               93.600 usec
DE                 6.50 usec
TE                300.8 K
D0           0.00000300 sec
D1           1.48689198 sec
D13          0.00000400 sec
D16          0.00020000 sec
IN0          0.00018720 sec

======== CHANNEL f1 ========
SFO1        400.1324057 MHz
NUC1                 1H
P0                15.00 usec
P1                15.00 usec
PLW1        11.70547009 W

====== GRADIENT CHANNEL =====
GPNAM[1]       SINE.100
GPZ1              10.00 %
P16             1000.00 usec

F1 - Acquisition parameters
TD                  128
SFO1           400.1324 MHz
FIDRES        83.466881 Hz
SW               13.350 ppm
FnMODE               QF

F2 - Processing parameters
SI                 1024
SF          400.1300101 MHz
WDW                SINE
SSB      0
LB       0 Hz
GB       0
PC                 1.40

F1 - Processing parameters
SI                 1024
MC2                  QF
SF          400.1300085 MHz
WDW                SINE
SSB      0
LB       0 Hz
GB       0
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Current Data Parameters
NAME        160906-2082
EXPNO                12
PROCNO                1

F2 - Acquisition Parameters
Date_          20160909
Time              20.33
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgflqn
TD               131072
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  203
DW                5.600 usec
DE                 6.50 usec
TE                300.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        376.4607164 MHz
NUC1                19F
P1                15.00 usec
PLW1        14.21914959 W

F2 - Processing parameters
SI                65536
SF          376.4988588 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
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Current Data Parameters
NAME        160906-2082
EXPNO                51
PROCNO                1

F2 - Acquisition Parameters
Date_          20160910
Time              15.00
INSTRUM           spect
PROBHD   5 mm CPPBBO BB
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           27573.529 Hz
FIDRES         0.420739 Hz
AQ            1.1883861 sec
RG               191.56
DW               18.133 usec
DE                18.00 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        125.7703648 MHz
NUC1                13C
P1                10.00 usec
PLW1        55.70000076 W

======== CHANNEL f2 ========
SFO2        500.1323506 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             80.00 usec
PLW2        14.50000000 W
PLW12        0.32624999 W
PLW13        0.20880000 W

F2 - Processing parameters
SI                32768
SF          125.7577713 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40


