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Chromatograms 

 

Figure S34: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluorovinyl 4-methylbenzenesulfonate (1a). 1 mg precursor dissolved in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate 
= 1.5 mL/min. Injected volume = 10 uL).  



 

 

Figure S35: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2,2-
trifluoroethyl 4-methylbenzenesulfonate (1b). 1 mg precursor dissolved in 1 mL MeCN: H2O=50:50. (MeCN: H2O=50:50. Flow 
rate = 1.5 mL/min. Injected volume = 10 uL). 

 



 

 

Figure S36: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 4-
methylbenzenesulfonyl fluoride. 1 mg precursor dissolved in 1 mL MeCN: H2O =50:50. (MeCN: H2O=50:50. Flow rate = 1.5 
mL/min. Injected volume = 10 uL).  

 



 

Figure S37: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluorovinyl 4-methylbenzenesulfonate (1a), 4-methylbenzenesulfonyl fluoride and 2,2,2-trifluoroethyl 4-
methylbenzenesulfonate (1b), together as a co-injection. (MeCN: H2O=50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL).  

 



Scheme 1, Pathway I: 

 

Figure S38: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). (1a), DMSO, 85 ͦC, air, 5 min. 100 µL organic phase in 1 mL MeCN: 
H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table 1, entry 1). 



 

Figure S39: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). (1a), DMSO, 85 ͦC, N2, 5 min. 100 µL organic phase in 1 mL 
MeCN: H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table 1, entry 2). 



 

Figure S40: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). (1a), DMSO, 85 ͦC, i-PrOH, N2, 5 min. 100 µL organic phase in 1 
mL MeCN: H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table 1, entry 3). 



 

Figure S41: Tosyl fluoride co-injection with [18F]TsF. 



 

Figure S42: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). (1a), DMSO, 85 Cͦ, N2, CuOAc, TEMPO, 5 min. 100 µL organic 
phase in 1 mL MeCN: H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table 1, entry 4). 



 

Figure S43: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). (1a), DMSO, 85 ͦC, CuOAc, air, 5 min. 100 µL organic phase in 1 
mL MeCN: H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table 1, entry 5). 



 

Figure S44: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). (1a), DMSO, 85 ͦC, CuCN, air, 5 min. 100 µL organic phase in 1 
mL MeCN: H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table 1, entry 6). 

 



 

Figure S45: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). (1a), DMSO, 85 Cͦ, CuBH4, 5 min. 100 µL organic phase in 1 mL 
MeCN: H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table 1, entry 7). 



 

Figure S46: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). (1a), DMSO, 85 ͦC, CuOAc, N2, TEMPO, phosphite, 5 min. 100 µL 
organic phase in 1 mL MeCN: H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table 1, entry 
8). 



 

Figure S47: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, (Bu)4SnH, DMSO, 90 ͦC, 6 min. 100 µL organic phase in 1 mL 
MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL) (Table 1, entry 9). 



 

Figure S48: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, DMSO, 90 Cͦ, 6 min. 100 µL organic phase in 1 mL MeCN: H2O 
=50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL) (Table 1, entry 10). 

 



 

Figure S49: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, DMSO, 90 ͦC, 2-propanol, 6 min. 100 µL organic phase in 1 mL 
MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL) (Table 1, entry 11). 



 

Figure S50: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, Et3SiH, DMSO, 90 ͦC, Ag (II), 6 min. 100 µL organic phase in 1 
mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL) (Table 1, entry 12). 



 

Figure S51: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, TEMPO, Et3SiH, DMSO, 90 ͦC, Ag (II), 6 min. 100 µL organic 
phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL) (Table 1, entry 13). 



 

Figure S52: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, Et3SiH, DMSO, 90 Cͦ, 2-propanol, Ag (II), 6 min. 100 µL organic 
phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL) (Table 1, entry 14). 

 



 

Figure S53: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, TEMPO, Et3SiH, DMSO, 90 ͦC, 2-propanol, Ag (II), 6 min. 100 
µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL) (Table 1, 
entry 15). 



 

Figure S54. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, TEMPO, Et3SiH, DMSO, 90 Cͦ, 2-propanol , 6 min. 100 µL 
organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL). (Table 1, entry 
16). 



 

Figure S55: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). (1a), TEMPO, Et3SiH, DMSO, 90 ͦC, 2-methyl-2-butanol, 6 min. 
100 µL organic phase in 1 mL MeCN: H2O=50:50. (MeCN: H2O=50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL). (Table 
1, entry 17). 



 

Figure S56: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, TEMPO, Et3SiH, without DMSO, 90 ͦC, 2-methyl-2-butanol (1  
mL), 6 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 
µL) (Table 1, entry 18). 



 

Figure S57: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1,1-

difluoro-1-(fluoro-18F)propan-2-yl benzenesulfonate ([18F]2b). (2a), DMSO, 85 Cͦ, air, 5 min. 100 µL organic phase in 1 mL MeCN: 

H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table S2, entry 1). 

  



 

Figure 58: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). (1a), DMSO, 85 ͦC, AgNO3, N2, 5 min. 100 µL organic phase in 1 
mL MeCN: H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table S5, entry 34). 



 

Figure S59: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1,1-

difluoro-1-(fluoro-18F)propan-2-yl benzenesulfonate ([18F]2b). (2a), DMSO, 85 ͦC, N2, 5 min. 100 µL organic phase in 1 mL MeCN: 

H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table S6, entry 2). 



 

Figure S60: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1,1-
difluoro-1-(fluoro-18F)propan-2-yl benzenesulfonate ([18F]2b). (2a), DMSO, 85 ͦC, N2, i-PrOH, 5 min. 100 µL organic phase in 1 mL 
MeCN: H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table S6, entry 3). 



 

 

Figure S61: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1,1-

difluoro-1-(fluoro-18F)propan-2-yl benzenesulfonate ([18F]2b). (2a), DMSO, 85 ͦC, N2, AgNO3, 5 min. 100 µL organic phase in 1 mL 

MeCN: H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table S6, entry 4). 



 

Figure S62: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1,1-

difluoro-1-(fluoro-18F)propan-2-yl benzenesulfonate ([18F]2b). (2a), DMSO, 85 ͦC, CuCN, air, 5 min. 100 µL organic phase in 1 mL 

MeCN: H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table S6, entry 5). 

 



 

Figure S63: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1,1-

difluoro-1-(fluoro-18F)propan-2-yl benzenesulfonate ([18F]2b). (2a), DMSO, 85 ͦC, CuOAC, i-PrOH, air, 5 min. 100 µL organic phase 

in 1 mL MeCN: H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table S6, entry 6). 

 



 

Figure S64: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1,1-

difluoro-1-(fluoro-18F)propan-2-yl benzenesulfonate ([18F]2b). (2a), DMSO, 85 ͦC, CuOAC, air, 5 min. 100 µL organic phase in 1 mL 

MeCN: H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table S6, entry 7). 

 

  



 

Figure S65: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1,1-
difluoro-1-(fluoro-18F)propan-2-yl benzenesulfonate ([18F]2b). (2a), DMSO, 85 Cͦ, Cu(OAC)2, air, 5 min. 100 µL organic phase in 1 
mL MeCN: H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table S6, entry 8). 



 

Figure S66: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1,1-
difluoro-1-(fluoro-18F)propan-2-yl benzenesulfonate ([18F]2b). (2a), DMSO, 85 ͦC, CuOAC, N2, TEMPO, 5 min. 100 µL organic phase 
in 1 mL MeCN: H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table S6, entry 9). 



 

Figure S67: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1,1-
difluoro-1-(fluoro-18F)propan-2-yl benzenesulfonate ([18F]2b). (2a), DMSO, 85 ͦC, CuOTf, air, 5 min. 100 µL organic phase in 1 mL 
MeCN: H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table S6, entry 10). 



 

Figure S68: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1,1-
difluoro-1-(fluoro-18F)propan-2-yl benzenesulfonate ([18F]2b). (2a), DMSO, 85 ͦC, CuBH4, 5 min. 100 µL organic phase in 1 mL 
MeCN: H2O=50:50. (MeCN: H2O =30:70. Flow rate = 2.0 mL/min. Injected volume = 10 µL). (Table S6, entry 11). 



Scheme 1, Pathway II:

 

Figure S69: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). (1a), TEMPO, Et3SiH, DMSO, 90 ͦC, 2-methyl-2-butanol, 1 min. 
100 µL organic phase in 1 mL MeCN: H2O=50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL). (Table 
S5, entry 1). 



 

Figure S70: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). (1a), TEMPO, Et3SiH, DMSO, 90 ͦC, 2-methyl-2-butanol, 2 min. 
100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL). (Table 
S5, entry 2). 

 



 

Figure S71. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). (1a), TEMPO, Et3SiH, DMSO, 90 ͦC, 2-methyl-2-butanol, 4 min. 
100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL) (Table 
S5, entry 3). 



  

Figure S72. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). (1a), TEMPO, Et3SiH, DMSO, 90 ͦC, 2-methyl-2-butanol, 10 min. 
100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL) (Table 
S5, entry 5). 



 

Figure S73. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). (1a), TEMPO, Et3SiH, DMSO, 90 ͦC, 2-methyl-2-butanol, 20 min. 
100 µL organic phase in 1 mL MeCN: H2O=50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL) (Table S5, 
entry 6). 

 



 

Figure S74. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, TEMPO, Et3SiH, DMSO, 90 ͦC, 2-methyl-2-butanol, 30 min. 
100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL) (Table 
S5, entry 7). 

 



 

Figure S75. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, TEMPO, Et3SiH, DMSO, 90 Cͦ, 2-propanol , 1 min. 100 µL 
organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL) (Table S5, entry 
8). 



 

Figure S76. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, TEMPO, Et3SiH, DMSO, 90 Cͦ, 2-propanol , 2 min. 100 µL 
organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL) (Table S5, entry 
9). 



 

Figure S77. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, TEMPO, Et3SiH, DMSO, 90 ͦC, 2-propanol, 4 min. 100 µL 
organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL) (Table S5, entry 
10). 



 

Figure S78. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, TEMPO, Et3SiH, DMSO, 90 Cͦ, 1,1,1,3,3,3-hexafluoro-2-
propanol, 6 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume 
= 10 µL) (Table S5, entry 12). 

 



 

Figure S79: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, (Bu)4SnH, TEMPO, DMSO, 90 ͦC, Ag (II), 6 min. 100 µL organic 
phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL). 

 



 

 

Figure S80: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, Et3SiH, DMSO, Cu (II)(Py)4OTf , 6 min. 100 µL organic phase 
in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL). 



 

Figure S81: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, (Bu)4SnH, DMSO, Cu (II)(Py)4OTf , 6 min. 100 µL organic phase 
in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL). 



 

Figure S82: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, TEMPO, Et3SiH, DMSO, Cu (II)(Py)4OTf , 6 min. 100 µL organic 
phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL). 



 

Figure S83:  Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, TEMPO, (Bu)4SnH, DMSO, Cu (II)(Py)4OTf , 6 min. 100 µL 
organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL). 



 

Figure S84: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). K2CO3 in the eluent for  [18F], 1a, TEMPO, Et3SiH, DMSO, 90 ͦC, 2-
methyl-2-butanol, 6 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected 
volume = 10 µL). 



 

Figure S85: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). KH2PO4 in the eluent for  [18F], 1a, TEMPO, Et3SiH, DMSO, 90 ͦC, 
2-methyl-2-butanol, 6 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected 
volume = 10 µL). 



 

Figure S86: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). KOTf in the eluent for  [18F], 1a, TEMPO, Et3SiH, DMSO, 90 ͦC, 2-
methyl-2-butanol, 6 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected 
volume = 10 µL). 



 

Figure S87: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). NaOTf in the eluent for  [18F], 1a, TEMPO, Et3SiH, DMSO, 90 ͦC, 2-
methyl-2-butanol, 6 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected 
volume = 10 µL). 

  



 

Figure S88: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, TEMPO, Et3SiH, DMSO, 90 ͦC, 2-methyl-2-butanol (0.1 mL), 6 
min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL). 

 



 

Figure S89: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, TEMPO, Et3SiH, DMSO, 90 ͦC, 2-methyl-2-butanol (0.2 mL), 6 
min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL). 

 



 

Figure S90: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, TEMPO, Et3SiH, DMSO, 90 ͦC, 2-methyl-2-butanol (0.3 mL), 6 
min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL). 



 

Figure S91: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, TEMPO, Et3SiH, DMSO, 90 ͦC, 2-methyl-2-butanol (0.4 mL), 6 
min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL). 

 



 

Figure S92: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl 4-methylbenzenesulfonate ([18F]1b). 1a, TEMPO, Et3SiH, DMSO, 90 ͦC, 2-methyl-2-butanol (0.5 mL), 6 
min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 µL). 

 



 

Figure S93: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1,1-
difluoroprop-1-en-2-yl 4-methylbenzenesulfonate (2a). 1 mg precursor dissolved in 1 mL MeCN: H2O =50:50. (MeCN: H2O 
=50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL). 

  



 

Figure S94: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1,1-
difluoro-1-(fluoro-18F)propan-2-yl 4-methylbenzenesulfonate ([18F]2b). 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: 
H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL). 



 

Figure S95: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2-
difluoro-2-(fluoro-18F)ethyl phenylmethanesulfonate ([18F]3b). 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O 
=50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL). 



 

Figure S96: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 2,2,2-

trifluoroethyl phenylmethanesulfonate (3b). 1 mg precursor dissolved in 1 mL MeCN: H2O=50:50. (MeCN: H2O=50:50. Flow rate 

= 1.5 mL/min. Injected volume = 10 uL). 

 



 

Figure S97: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of pure 
1,2-dichloro-4-(2,2-difluorovinyl)benzene (4a). 1 mg dissolved in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 
mL/min. Injected volume = 10 uL).  

 

 



 

Figure S98: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of1,2-
dichloro-4-(2,2-difluoro-2-(fluoro-18F)ethyl)benzene ([18F]4b). 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O 
=50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL).  

  



 

Figure S99: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1-(2,2-
difluorovinyl)-4-methoxybenzene (5a). 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 
mL/min. Injected volume = 10 uL).    

 

 

 



 

Figure S100: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1-
(2,2-difluoro-2-(fluoro-18F)ethyl)-4-methoxybenzene ([18F]5b). 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O 
=50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL).     

 

 



 

Figure S101: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1-
chloro-4-(2,2-difluorovinyl)benzene (6a). 1 mg precursor dissolved in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 
1.5 mL/min. Injected volume = 10 uL).  

 

 



 

Figure S102: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1,2-
dichloro-4-(2,2-difluoro-2-(fluoro-18F)ethyl)benzene ([18F]6b). 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O 
=50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL).  

 



 

Figure S103: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1-
(2,2-difluorovinyl)-4-(4-methoxyphenyl)piperazine (7a) (precursor). 1 mg of the sample dissolved in 1 mL MeCN: H2O =50:50. 
(MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL).  

 



 

Figure S104: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1-(4-
methoxyphenyl)-4-(2,2,2-trifluoroethyl)piperazine (7b) (reference). 1 mg of the sample dissolved in 1 mL MeCN: H2O =50:50. 
(MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL). 



 

Figure S105: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1-
(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b) before purification (Direct labeling method). 100 µL 
organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL). 

 



 

 

 

Figure S106: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1-
(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b) before purification (Indirect labeling method). 100 µL 
organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL). 

  



 

Figure S107: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b), purified sample and 1-(4-methoxyphenyl)-4-(2,2,2-
trifluoroethyl)piperazine (reference) together as a co-injection (5 uL + 5 uL ). Flow rate = 1.5 mL/min. Injected volume = 10 uL). 



 

Figure S108: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
pure 1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). 100 µL organic phase in 1 mL MeCN: H2O 
=50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL). 



 

Figure S109: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of (S)-
2-((R)-4-(2,2-difluorovinyl)-2-oxopyrrolidin-1-yl)butanamide (8a). 1 mg precursor dissolved in 1 mL MeCN: H2O =50:50. (MeCN: 
H2O =30:70. Flow rate = 1.0 mL/min. Injected volume = 10 uL). 

 

 



 

Figure S110: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of (S)-
2-((R)-2-oxo-4-(2,2,2-trifluoroethyl)pyrrolidin-1-yl)butanamide (8b). 1 mg precursor dissolved in 1 mL MeCN: H2O =50:50. (MeCN: 
H2O =30:70. Flow rate = 1.0 mL/min. Injected volume = 10 uL). 

 



 

Figure S111: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of (S)-
2-((R)-4-(2,2-difluorovinyl)-2-oxopyrrolidin-1-yl)butanamide (8a) and (S)-2-((R)-2-oxo-4-(2,2,2-trifluoroethyl)pyrrolidin-1-
yl)butanamide (8b) together as a co-injection (5 uL + 5 uL ). (MeCN: H2O =30:70. Flow rate = 1.0 mL/min. Injected volume = 10 
uL). 



 

 

Figure S112: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of (S)-
2-((R)-4-(2,2-difluoro-2-(fluoro-18F)ethyl)-2-oxopyrrolidin-1-yl)butanamide ([18F]8b). 100 µL organic phase in 1 mL MeCN: H2O 
=50:50. (MeCN: H2O =30:70. Flow rate = 1.0 mL/min. Injected volume = 10 uL). 



 

Figure S113: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 
pure (S)-2-((R)-4-(2,2-difluoro-2-(fluoro-18F)ethyl)-2-oxopyrrolidin-1-yl)butanamide ([18F]8b) purified using semipreperative 
HPLC. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =30:70. Flow rate = 1.0 mL/min. Injected volume = 10 uL). 



 

Figure S114: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
(S)-2-((R)-4-(2,2-difluoro-2-(fluoro-18F)ethyl)-2-oxopyrrolidin-1-yl)butanamide ([18F]8b) and (S)-2-((R)-2-oxo-4-(2,2,2-
trifluoroethyl)pyrrolidin-1-yl)butanamide (reference) together as a co-injection (5 uL + 5 uL ). (MeCN: H2O =30:70. Flow rate = 1.0 
mL/min. Injected volume = 10 uL). 

  



 

Figure S115: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 
[18F]Lansoprazole ([18F]9b). 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =30:70. Flow rate = 1.0 mL/min. Injected 
volume = 10 uL). 

  



 

Figure S116: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram 
of [18F]Lansoprazole ([18F]9b) and Lansoprazole (reference) together as a co-injection (5 uL + 5 uL ). (MeCN: H2O =30:70. Flow rate 
= 1.0 mL/min. Injected volume = 10 uL). 



 

Figure S117: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-3-(o-tolyl)piperidine ([18F]10). 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O 
=50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL). 



 

Figure S118: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram 
of 1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(2-isopropoxyphenoxy)piperidine ([18F]11). 100 µL organic phase in 1 mL MeCN: H2O 
=50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL). 

 



 

Figure S119: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(2-isopropoxyphenoxy)piperidine ([18F]11) and 4-(2-isopropoxyphenoxy)-1-(2,2,2-
trifluoroethyl)piperidines (reference) together as a co-injection (5 uL + 5 uL ) 100 µL organic phase in 1 mL MeCN: H2O =50:50. 
(MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL). 

 



 

Figure S120: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
2-(4-(2,2-difluoro-2-(fluoro-18F)ethyl)piperazin-1-yl)pyrimidine ([18F]12). 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: 
H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL). 



 

Figure S121: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC spectrum of 1-
(2,5-dimethylphenyl)-4-(2,2,2-trifluoroethyl)piperazine (13) (reference). 1 mg of the sample dissolved in 1 mL MeCN: H2O =50:50. 
(MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL). 

 

 

  



 

Figure S122: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(2,5-dimethylphenyl)piperazine ([18F]13). 100 µL organic phase in 1 mL MeCN: H2O =50:50. 
(MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL). 



 

Figure S123: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
3-((2,2-difluoro-2-(fluoro-18F)ethyl)amino)-N-(5-oxo-1-(2,2,2-trifluoroethyl)-4,5-dihydro-1H-pyrazol-3-yl)benzamide ([18F]14). 
100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 10 uL). 

 



 

 

Figure S124: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMSO, 
Cs2CO3, 130 ͦC, 40 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected 
volume = 10 uL). 



 

Figure S125: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMSO, 
Cs2CO3, 140 ͦC, 40 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected 
volume = 10 uL). 



 

Figure S126: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). 1b, 1-(4-methoxyphenyl)piperazine, DMSO, Cs2CO3, 
150 ͦC, 40 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected volume = 
10 uL). 

 



 

Figure S127: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMSO, 
Cs2CO3, 170 ͦC, 40 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected 
volume = 10 uL). 



 

Figure S128: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMSO, 
Cs2CO3, 140 ͦC, 10 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected 
volume = 10 uL). 



 

Figure S129: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMSO, 
Cs2CO3, 140 ͦC, 30 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected 
volume = 10 uL). 



 

Figure S130: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMSO, 
Cs2CO3, 140 ͦC, 40 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected 
volume = 10 uL). 



 

Figure S131: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMSO, no 
base, 140 Cͦ, 40 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected 
volume = 10 uL). 

 



 

Figure S132: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMSO, 
DIPEA (2.3 eq.), 140 ͦC, 40 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. 
Injected volume = 10 uL). 

 



 

Figure S133: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMSO, 
KH2PO4 (2.3 eq.), 140 ͦC, 40 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. 
Injected volume = 10 uL). 



 

Figure S134: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMSO, 
KOTf (2.3 eq.), 140 ͦC, 40 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. 
Injected volume = 10 uL). 



 

Figure S135: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMSO, 
NaOTf (2.3 eq.), 140 ͦC, 40 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. 
Injected volume = 10 uL). 



 

Figure S136: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b ). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMSO, 
Cs2CO3 (2.3 eq.), 140 ͦC, 40 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. 
Injected volume = 10 uL). 



 

 

Figure S137: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMSO, 
K2CO3 (2.3 eq.), 140 ͦC, 40 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. 
Injected volume = 10 uL). 



 

 

Figure S138: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMF, NaH 

(2.3 eq.), 120 ͦC, 15 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected 
volume = 10 uL). 

 



 

 

Figure S139: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMF, 
DIPEA (2.3 eq.), 120 ͦC, 15 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. 
Injected volume = 10 uL). 



 

 

Figure S140: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMF, 
pyridine (2.3 eq.), 120 ͦC, 15 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. 
Injected volume = 10 uL). 



 

 

Figure S141: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMF, 
Cs2CO3 (2.3 eq.), 120 ͦC, 15 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. 
Injected volume = 10 uL). 



 

Figure S142: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMF, 
K2CO3 (2.3 eq.), 120 ͦC, 15 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. 
Injected volume = 10 uL). 



 

Figure S143: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMF, 
K2CO3 (2.3 eq.), KI (catalytic amount), 120 ͦC, 15 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow 
rate = 1.5 mL/min. Injected volume = 10 uL). 



 

Figure S144: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMF, 
Cs2CO3 (2.3 eq.), KI (catalytic amount), 120 ͦC, 15 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow 
rate = 1.5 mL/min. Injected volume = 10 uL). 



 

Figure S145: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMF, 
K2CO3 (2.3 eq.), NaI (catalytic amount), 120 ͦC, 15 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow 
rate = 1.5 mL/min. Injected volume = 10 uL). 



 

Figure S146: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMF, 
Cs2CO3 (2.3 eq.), NaI (catalytic amount), 120 ͦC, 15 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. 
Flow rate = 1.5 mL/min. Injected volume = 10 uL). 

 



 

Figure S147: Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. HPLC chromatogram of 
1-(2,2-difluoro-2-(fluoro-18F)ethyl)-4-(4-methoxyphenyl)piperazine ([18F]7b). [18F]1b, 1-(4-methoxyphenyl)piperazine, DMF, no 
base, 120 Cͦ, 15 min. 100 µL organic phase in 1 mL MeCN: H2O =50:50. (MeCN: H2O =50:50. Flow rate = 1.5 mL/min. Injected 
volume = 10 uL). 


