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2. Experimental Procedures 

2.1 General 

Standard solvents and reagents used in the experiments described herein were procured from Sigma-Aldrich (Sigma-Aldrich AS, Norway) 
in analytical quality unless specified otherwise. Starting materials were obtained from commercial suppliers. References were either obtained 
commercially or produced via standard methods1,2 from commercially available starting materials and the identity was confirmed via com-
parison to literature reports.1-4 Solid phase extraction (SPE) cartridges were purchased from VWR (VWR International, Darmstadt, Germany) 
and Sigma-Aldrich (Sigma-Aldrich AS, Norway). Nuclear magnetic resonance spectra were recorded on a Bruker AVII 400 NMR instrument 
(Bruker ASX Nordic AB). Chemical shifts (δ) for 1H (400 MHz) and 13C (100 MHz) resonances are reported in parts per million (ppm), 
relative to the solvent signal (CDCl3 δ = 7.223 ppm), downfield from a theoretical tetramethylsilane signal (TMS, δ = 0 ppm). Mass spec-
trometry was conducted on a Q-Tof-2 mass analyser (Micromass, Q-Tof-2TM) using ESI ion source in positive mode. IR spectra were 
obtained using Bruker Vertex 70 dual-channel spectrometer (Bruker ASX Nordic AB) and values are expressed in wavenumbers ν (in cm-

1). HPLC analysis of compound purity and quality control was conducted on an Hewlett-Packard 1100 HPLC system (Matriks AS, Agilent 
Technologies, Oslo, Norway) consisting of a quaternary pump, variable wavelength diode array detector and a Raytest Gina star radioactivity 
detector (Raytest GmBH, Straubenhardt, Germany) using GABI-star software (Raytest) for instrument control, data acquisition and pro-
cessing. Three HPLC methods were developed. For determination of purity and stability of formulated radiotracer, a Luna PFP column 
(Phenomenex; 5 µm, 100 Å, 250 mm × 4.6 mm) with an isocratic mixture of MeCN-water; 65:35 was used at a flow rate of 1 mL/min 
(System A). Alternatively, an isocratic mixture of MeCN-water 40:60 at 1.0 mL/min flow rate (System B) or Acetonitrile-water 55:45 at 1.0 
mL/min flow rate (System C) were used. UV signals were detected at a wavelength of 254 nm. Radio-TLC was conducted on Silica gel 60 
F254 coated aluminium TLC plates (Merck KGaA, Darmstadt, Germany) using Mobile phase A: 10 % ethyl acetate in hexanes or mobile 
phase B: 5 % methanol in chloroform or mobile phase C: 8% methanol in chloroform. RadioTLC plates were analysed using a raytest 
miniGita radioTLC scanner (Raytest GmBH, Straubenhardt Germany). All other radioactivity measurements during labelling experiments 
and radiotracer productions were performed using a Atomlab 300 dose calibrator (Biodex Medical Systems). Identity and purity of radioac-
tive products was confirmed via HPLC analysis and comparison to authentic references, for productions batches, two complementary HPLC 
methods were used.  

1 Olah, G. A.; Welch, J. J. Am. Chem. Soc. 1975, 97, 208.  
2 Hammond, G.B.; Plevey, R. G.; Sampson, P; Tatlow, J. C.. J. Fluorine Chem. 1988, 40, 2–3, 81.  
3 Jakobsson, J. E.; Grønnevik, G.; Riss, P. J. Chem. Commun. 2017, 53, 12906.  
4 Jakobsson, J.E.; Grønnevik, G.; Rafique, W.; Hartvig, K.; Riss, P. J. Eur. J. Org. Chem. 2018, 3701.  

2.2 Qualitative tests for the copper mediated fluoro-de-amination reaction 

Detection of active diazonium salt: Aniline was dissolved in acetonitrile (MeCN) so that the final concentration in the solution was 30 mM. 
The organic nitrite (1.5 Eq.) was then added by automatic pipette and the solution was left to stand at room temperature for 10-15 min before 
mixing with the basic phenolic solution.  

Basic Phenolic solution: 4-Phenylphenol (102 mg) was dissolved in 20 mL NaOH (1M), to give a final concentration of 60 µmol/mL.  

Qualitative test: The solution containing the in-situ generated diazonium salt, was mixed together with the same volume of the basic phe-
nolic solution. A positive test is characterized by a color change produced by the resulting azo dye. 

2.3 Cu(II)-mediated fluoro-de-amination procedures and methods 

Degassing of solvent: All solvents were degassed by taking anhydrous solvent (18 mL) into a screwcap vial, and subsequently passing N2 
gas through the solution for 10 to 15 minutes.  

Extraction, drying and preparation of radioactive fluoride: A Waters Sep-Pak Accel QMA Carbonate Plus Light (130 mg) cartridge was 
preconditioned for [18F]fluoride extraction by slowly passing type I water (10 mL), followed by removal of excess liquid by air (30 mL) 
from a syringe. Elution solution was prepared by completely dissolving the appropriate salt (and phase transfer catalyst if necessary), in a 
9:1 mixture of acetonitrile (MeCN):H2O and in concentrations of 35-36 mM (in 1 mL). An aliquot of the [18F]fluoride in [18O]H2O was 
withdrawn into the preconditioned cartridge (0.1-0.6 mL), and air was passed through (10 mL) to remove excess target water. The [18F]flu-
oride was eluted from the cartridge by passage of elution solution (1 mL) through it, and the eluent was collected into a V-vial. The solvent 
was then evaporated on a hot plate at 85 °C under an argon stream. Residual water was removed from the [18F]fluoride by additional 3 cycles 
of addition/evaporation of MeCN (1 mL). The vial was removed from the hot plate, quickly sealed with a screwcap and cooled for about 30 
seconds on an ice bath.  

2.3.1 Preparation of reagents 

Diazotization of anilines: The corresponding aniline (30 µmol) was dissolved in the appropriate solvent and the precursor diazonium salt 
was prepared in-situ by addition of tert-Butyl Nitrite (tBuONO) (1.5 Eq.) to the aniline solution, 10-15 minutes before the start of the reaction.  
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Copper/pyridine complex solution: Cu(II)OTf (4 Eq.)(Air sensitive) was quickly weighed out and suspended in the appropriate solvent, 
followed by addition of anhydrous pyridine (16 Eq.) to give a strongly colored blue solution. Alternatively Cu(py)4(OTf)2 can be dissolved 
in the appropriate solvent to produce the same reagent. Either solution is prepared 10-15 minutes before starting the reaction.  

Reaction procedure: The Cu(py)4(OTf)2 solution is added to the dried and cooled [18F]fluoride complex and the mixture is homogenized 
for about a minute. This mixture is subsequently added to the precursor diazonium salt, in a solution such that the final concentration of 
aniline in the reaction mixture was always 30 mM (1 mL total volume). Once the reagents have been mixed, the activity vial is counted and 
placed on the hot plate at the appropriate temperature. Care was taken to seal the vial completely to avoid evaporation of the solvent (MeCN). 
The mixture was left to react for 20 minutes, after which the reaction was stopped by cooling on ice for 1-2 minutes, followed by measurement 
of the activity. The reaction was worked up by addition of HCl (1M) (same volume as reaction volume), followed by diethyl ether (same 
volume as reaction volume) to extract the organics from the reaction mixture. The organic phase was transferred into an Eppendorf tube, 
counted and spotted onto a Merck TLC Silica gel 60 F250 (8 x 2 cm) and run using mobile phase A or B. An aliquot of the organic phase 
was diluted in MeCN, injected (10 µL) into an analytical HPLC, and run in HPLC system A or B. 

2.4 Calculation of radiochemical yield (RCY)  

Direct assessment of radiochemical yield from radiofluorination reactions by HPLC or TLC is not without challenge, adsorption of fluoride 
ion to glassware and HPLC stationary phases as well as evaporation of volatiles from TLC plates are known issues. Losses from the reaction 
mixture, e.g. by evaporation or precipitation are also considerable sources of error. The %activity isolated at the end of a radiotracer produc-
tion, e.g. by HPLC purification, (solid phase) extraction and counting is a better outcome measure for screening, albeit not always a practical. 
An activity balance over the reaction was used to calculate the isolated radiochemical yield, i.e. the % of activity in the product fraction at 
the end of syntheses. For ease of screening, unreacted fluoride was separated from labelled products via extraction. After some experimen-
tation, diethyl ether was found to be excellent substitute for costly solid phase extraction cartridges. At the end of the reaction the total 
activity was compared to the activity extracted into the organic phase by counting of the vials. A quality control by HPLC was conducted 
using systems A-C to confirm identity and determine radiochemical purity of the products. Product remaining in the aqueous phase after 
extraction was omitted. The activity corresponding to the product was divided by the total activity at this timepoint and multiplied with 100% 
to give the RCY (Equation 1). 

  
Equation 1. Method for the calculation of RCY. RCP – radiochemical purity of the product. 

Production RCY: For production of [18F]18 on a Synthra RN plus radiosynthesis module a semipreparative Luna PFP column (Phenomenex; 
5 µm, 100 Å, 250 mm × 10 mm) with an isocratic mixture of MeCN-water; 40:60 was used at a flow rate of 5 mL/min for HPLC purification. 
The product fraction was diluted10:1 with water and the product was extracted using a Waters Oasis HLB (50 mg) cartridge. The product 
was eluted in EtOH and the eluate was counted using a dose calibrator. The radiochemical yield was determined by decay correction of the 
counted activity to the start of synthesis.  

2.5 Cu(I)-mediated fluoro-deamination: Procedures and methods 

Degassing of solvent: All solvents were degassed by taking passing N2 gas through for 10 to 15 minutes.  

Extraction, drying and preparation of radioactive fluoride: A SupelTM-Select SAX SPE (30 mg) cartridge was preconditioned for 
[18F]fluoride extraction by slowly passing a K2CO3 solution(1 M, 5 mL) through it, followed by type I water (10 mL) and and finally air (30 
mL) from a syringe. Elution solution was prepared by completely dissolving the appropriate salt (and phase transfer catalyst if necessary), 
in a 9:1 mixture of acetonitrile (MeCN):H2O and in concentrations of 35-36 mM (1 mL). An aliquot of the [18F]fluoride in [18O]H2O was 
withdrawn into the preconditioned cartridge (0.1-0.6 mL), and air was passed through (10 mL) to remove excess target water. The [18F]flu-
oride was eluted from the cartridge by passage of elution solution (1 mL) through it, and the eluent was collected into a V-vial. The solvent 
was then evaporated on a hot plate at 85 °C under an argon stream. Residual water was removed from the [18F]fluoride by additional 3 cycles 
of addition/evaporation of MeCN (1 mL). The vial was removed from the hot plate, capped and cooled for about 30 seconds on an ice bath.   

2.5.1 Preparation of reagents 

Diazotization of anilines: The corresponding aniline (15 or 30 µmol) was dissolved in the appropriate solvent and the precursor diazonium 
salt was prepared in-situ by addition of iso-butyl nitrite (AmylONO) (1.5 Eq.) to the aniline solution, 10-15 minutes at room temperature 
before the start of the reaction.  

Copper/pyridine complex solution: Cu(I)OTf(MeCN)4 (4 Eq.) was quickly weighed out and dissolved in the appropriate solvent, followed 
by addition of anhydrous pyridine (8 Eq.) to give a slightly blue solution. The solution is prepared no more than 10 minutes before the start 
of the reaction.  

Reaction procedure: The Cu(I)OTf(MeCN)4/pyridine mixture is added to the dried and cooled [18F]fluoride and the mixture is homogenized 
for about a minute. This solution is subsequently added to the precursor diazonium salt, so that the final concentration of aniline in the 
reaction mixture was always 30 mM (0.5 or 1 mL total volume). Once the reagents have been mixed, the activity vial is measured and placed 
on the hot plate at the appropriate temperature. Care was taken to seal the vial completely to avoid evaporation of the solvent (MeCN). The 
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mixture was left to react for 20 minutes, after which the reaction was stopped by cooling on ice for 1-2 minutes, followed by measurement 
of the activity. The reaction was worked up by addition of HCl (1M) (same volume as reaction volume), followed by diethyl ether (same 
volume as reaction volume) to extract the labelled product from the reaction mixture. Alternatively a Sep-Pak C18 Plus Light Cartridge (130, 
55-105µm), was conditioned by passing MeCN (1 mL), followed by water (3 mL). The residual aqueous mixture was counted. The acidified 
reaction mixture was passed through the cartridge, washed with water (1.5 mL) and the organics eluted with MeCN (2 mL). The organic 
phase was transferred into an Eppendorf tube, counted and spotted onto a Merck TLC Silica gel 60 F250 (8 x 2 cm) and run using mobile 
phase A or B. An aliquot of the organic phase was diluted in MeCN, injected (10 µL) into an analytical HPLC, and run in HPLC system A, 
B or C. Direct analysis of the reaction mixture on this stationary phase was compared to the counting method and found to be less accurate. 
A polar radioactive component retained in the aqueous phase after extraction was be particularly problematic since it eluted in the form of a 
broad, noisy peak complicating determination of peak areas. 

Carrier-added reactions: To test the suitablility of the protocol for stoichiometric reactions, KF (0.45 equiv., 15 mmol) was added to the 
preformed complex and the reactions were run as described above, including extraction into Et2O and work-up through HPLC separation. 

2.6 Determination of molar activity 

Molar activity was determined via HPLC (UV detection, 254 nm). In brief, linearity of the UV detector response (calibration curve) was 
confirmed for the range of concentrations expected for the formulated radiotracer using 6 concentrations (0.1 nmol/mL, 0.3 nmol/mL, 1 
nmol/mL, 3 nmol/mL, 10 nmol/mL and 20 nmol/mL). The product was counted in a dose calibrator and the concentration of the product was 
determined by HPLC. Finally, the activity was divided by the molar concentration of the product to obtain the molar activity. 

2.7 Radiosnthesis module and automation 

A Synthra RN plus (Synthra GmbH, Hamburg, Germany) radiosynthesis platform was used for automated production of the labelled product. 
See Figure S1 for the layout. 

Figure S1. Layout of the radiosynthesis module.  

Reagents were prepared prior to the start of the production approximately 15 minutes prior to their addition to the reactor. The [18F]fluoride 
was extracted from target water using a SupelTM-Select SAX SPE (30 mg) cartridge preconditioned for with K2CO3 solution (1 M, 5 mL) 
followed by water (10 mL). A mixture of 15-C-5 (36 µmol) and KOTf (35 µmol) in a 9:1 mixture of acetonitrile (MeCN):H2O (1 mL) was 
transferred through the cartridge and into the reactor at room temperature (23-26 °C) under reduced pressure and the reactor activity was 
counted. The reactor contents were then diluted with an additional volume of MeCN (1 mL) under reduced pressure. An He stream was 
applied and the reactor was heated to 75 °C when the pressure stabilized to a steady state of 400mbar. Three minutes after the set reactor 
temperature was reached temperature was increased in two increments of 15 °C, to 90°C and 105 °C, respectively. The reactor was sealed 
and heating at 105 °C was maintained for 2 minutes prior to cooling of the reactor to 40 °C. A mixture of Cu(I)OTf(MeCN)4/ (120 µmol) 
and pyridine (480 µmol) in MeCN (0.5 mL) was added to the reactor in a stream of Helium, 30 seconds later a mixture of (-)-gluthetimide 
(30 µmol) and isoamyl nitrite (45 µmol) was added in the same fashion. The reactor was pressurized to 2.3 bar with He, sealed and heated 
to 120 °C for 20 minutes with stirring. At the end of the reaction the reactor was vented to a pressure of 1 bar and cooled to 40 °C. Hydro-
chloric acid (1 M, 1 mL) was added and the contents were stirred for 1 minute. The reactor contents were diluted with water (4 mL) and 
passed through an Oasis HLB cartridge. The cartridge was eluted with MeCN (1 mL) followed by water (4 mL) and the collected eluate was 
counted and injected into a preparative HPLC system equipped with a Luna PFP column (Phenomenex; 10 µm, 100 Å, 250 mm × 10 mm). 
An isocratic mixture of MeCN-water, 40:60 was used as the mobile phase at a flow rate of 5 mL/min. The product peak was collected after 
9-10 minutes retention time. Extraction of the product from the mobile phase was achieved by dilution with water (10:1) followed by solid 
phase extraction on an Oasis HLB cartridge. The cartridge was washed with water (4 mL) and the product was eluted in a minimum volume 
of EtOH (200 µL). The product was subjected to quality control using HPLC system A. 
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3. Results and Discussion 

Attempts to substitute MeCN with other solvents were futile; DMF, DMSO, NMP, propylene carbonate, 2-methyl-2-butanol and DMA did 
not furnish product. Only cuprous triflates afforded product with tetrakis-acetonitrile copper(I) triflate being the preferred choice (61% 
([18F]1), 45.2% [18F]2, 44.3% [18F]4)). Systematic variation of the N-base ligand through diverse aliphatic and aromatic options returned 
monodentate N-heterocycles as the only working option with 2,4-lutidine (27.8% [18F]3) being slightly inferior to isoquinoline (35.8% [18F]3) 
and pyridine (38% [18F]3)). Although pyridine was the solution of choice, we were somewhat surprised to note that 2,2’-bipyridine did not 
furnish the fluorinated product at all, suggesting that a monodentate relatively labile N-ligand rather than a bidentate chelator is critical. In 
order to monitor the presence of diazonium ion in the reaction mixture we used a stock solution of 4-phenylphenol for a qualitative test. By 
combining reaction mixture with the stock solution, azo-coupling lead to an intense color change as an indicator of active diazonium ions. A 
period of 20 minutes of heating was found to constitute an optimal reaction time, at this point most reaction mixtures did not produce an azo-
dye with phenol anymore. Increasing the reaction temperature beyond 120 °C was not beneficial since yields plateaued at this point. Amyl 
nitrite produced nearly twofold higher yield than tert.butyl nitrite, which we attributed to a much higher purity of the commercially available 
material. A screen of Cu(I) equivalents showed that yields peaked at 4 equivalents. Further increases in Cu mass proved detrimental. Finally, 
fluoride sources were screened by combining inexpensive metal fluorides and complexing agents (Tables S1-S6). While presence of Ag(I) 
did indeed appear beneficial upon analysis of reaction mixtures, the activity balance revealed pronounced losses of starting activity to both, 
an insoluble fraction as well as evaporation.24 The crown ether 15-crown-5 provides the optimal outcome and was used for all further exper-
iments. We hypothesize that since 15-crown-5 is too narrow to form in plane complexes with potassium, allowing for improved metatesis of 
the fluoride ion to the softer Cu+ or ArN2

+. This is supported by the general trend of yields obtained with the harder crypt-222 complex being 
inferior to the softer TBAF and 18-crown-6 potassium complex. Secondly the diazonium ion itself is not complexed by 15-crown-5.19 In 
non-radioactive experiments we found that solubility of the fluoride source is a critical issue, CuFxPPh3 did not work, presumably due to the 
increase in stability towards disproportionation.  

3.1 Results from qualitative tests 

 
Figure S2. Preliminary qualitative tests for generation of diazonium salt with 4-nitroaniline and tBuONO. A) Positive control (first 
two tubes from the left): Diazonium salt alone (left) and mixed with test mixture (right). Qualitative test (3rd and 4th Eppendorf tubes from 
the left: In-situ genereated diazonium salt (left) and upon mixture with test solution (right). Negative control (5th and 6th Eppendorf tubes 
from the left): Amine solution (Left) mixed with test mixture (right). B) Typical test results with reaction mixtures after 20 minutes. 

 

 
Figure S3. Aniline solutions (30 mM) dissolved in MeCN. 1) 4-Nitroaniline. 2) 3-Nitroaniline. 3) 2-Nitroaniline. 4) 4-Phenoxyaniline. 5) 
4-Iodoaniline. 6) 4-Isopropylaniline. 7) 4-Chloroaniline. 8) 4-(Thiophen-2-yl)aniline. 9) 4-(1,3-Dioxolan-2-yl)aniline. 10) 4-Aminobenzo-
phenone. 11) 4-Amino benzonitrile. 12) 4-Aminobenzotrifluoride. 13) Methyl 4-aminobenzoate. 14) 4-Aminobenzamide. 15) (S)-(-)Amino-
glutethimide. 16) N1-(Butylcarbamoyl)-sulfanilamide. 

     A            B 
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Figure S4. Azo-dyes formed with qualitative test solution. 1) 4-Nitroaniline. 2) 3-Nitroaniline. 3) 2-Nitroaniline. 4) 4-Phenoxyaniline. 5) 
4-Iodoaniline. 6) 4-Isopropylaniline. 7) 4-Chloroaniline. 8) 4-(Thiophen-2-yl)aniline. 9) 4-(1,3-Dioxolan-2-yl)aniline. 10) 4-Aminobenzo-
phenone. 11) 4-Aminobenzonitrile. 12) 4-Aminobenzotrifluoride. 13) Methyl 4-aminobenzoate. 14) 4-Aminobenzamide. 15) (S)-(-)Amino-
glutethimide. 16) N1-(Butylcarbamoyl)sulfanilamide. 

3.2 Results from reaction optimization 

 
Figure S5. Diagrams showing optimal Cu-load and aniline concentration (average of two duplicates). 

 
Table S1. First conditions found prior to screening. *Concentration in elution solution. (c) – concentration 

 

Aniline (c) Solvent (Tempera-
ture) Fluoride source (c)* Copper System (c) Nitrite (c) 

4-Nitroaniline (30 
mM) DMF (120 °C) Tetrabutyl ammonium tri-

flate (36 mM)* 
Cu(II)OTf·pyridine (120 
mM · 510 mM) 

tButyl nitrite 
(45 mM) 

Table S1 shows the starting point for the investigation, in the hypothesis tBuONO is used to convert 4-nitroaniline to 4-nitrophenyl radicals, 
Cu(II) oxidizes the radical to a carbocation, which is captured by a fluoride nucleophile.  
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Table S2. Results from the Cu(II) screening (averages of two duplicate runs, 30 mM 4-nitroaniline as substrate) RCC - radi-
ochemical conversion (HPLC product peak area), RCY – Radiochemical yield (isolated yield, percentage of product relative 
to total activity). (c) - concentration 

Entry Solvent RCP RCY (%) 

 

 

  

1 DMF 6.4 0.75 

2 2-Methyl-2-butanol 17.0 2.47 

3 DMSO 22.8 9.08 

4 MeCN 91.1 22.5 

5 NMP 100 9.08 

6 DMA 0.00 0.00 

7 [Pyridine]x2  79.4 7.37 

8 Propylene carbonate 14.0 4.07 

Entry Fluoride Source (c) RCP RCY (%) 

 

 

  

9 AgOTs (35 µM) 75.8 16.9 

10 NaOTs:crypt-222 (35 µM:35 µM) 68.1 16.6 

11 KOTf:crypt-222 (36 µM:36 µM) 59.3 15.8 

12 KOTf:18-C-6 (36 µM:36 µM) 94.7 26.5 

13 KOTf:15-C-5 (36 µM:36 µM) 97.6 39.9 

14 NaOTs:15-C-5 (36 µM:36 µM) 94.7 23.3 

15 AgNO2 (36 µM) 92.1 ±0.4* 27.8 ±1* 

16 AgOTf (35 µM) 46.4 ±29* 19.3 ±2* 

17 NaOTf:15-C-5 (36 µM:36 µM) 97.5 ±0.1* 33.2 ±5* 

18 KOTf:12-C-4 (36 µM:36 µM) 92.3 ±1* 16.1 ±5* 

19 NaOTf:12-C-4 (36 µM:36 µM) 91.8 ±1* 24.6 ±1* 

Entry Temperature (°C) RCP RCY (%) 

 

 

  

20 90 96.3 32.6 

21 130 92.7 25.9 

22 100 83.6 24.4 

NO2

NH2

NO2

18F
solvent, 120 oC, 20 min

Cu(II)OTf2, tBuONO,
TBA[18F]F

NO2

NH2

NO2

18F
MeCN, 120 oC, 20 min

Cu(II)OTf2, tBuONO,

[18F]fluoride source

NO2

NH2

NO2

18F
MeCN, temperature, 

20 min

Cu(II)OTf2, tBuONO,

K[18F]F, 15-C-5
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23 140 95.7 26.6 

Entry Time (min) RCP RCY (%)* 

 

 

  

24 1 83.7 ±4* 0.00 

25 5 89.3 ±4* 12.9 ±2 

26 10 89.8 ±1* 16.8 ±1 

27 30 83.7 ±4* 30.9 ±0.5 

Entry Reagent concentration (c)  RCP RCY (%)* 

 

 

  

28 Aniline (15 mM) : t-BuONO (45 mM)  84.4 ±6* 26.3 ±7 

29 Aniline (60 mM) : t-BuONO (45 mM)  85.7 ±4* 24.4 ±13 

30 Cu(II)OTf (60 mM) : Pyridine (255 mM) 71.6 ±24* 19.3 ±16 

31 Cu(II)OTf (240 mM) : Pyridine (1020 mM) 28.9 ±14* 2.08 ±1 

32 t-BuONO (22.5 mM) 93.9 ±1* 29.0 ±2 

33 t-BuONO (90 mM) 6.92 ±0.6* 0.75 ±0.08 

34 Aniline (15 mM) : t-BuONO (22.5 mM) 82.6 ±12* 23.9 ±8 

35 Aniline (60 mM) : t-BuONO (90 mM) 67.4 ±10* 12.5 ±1 

Entry Additional batch of precursor after 10 min  RCY (%)* 

36 Aniline (30 µmol) : t-BuONO (45 µmol) 86.5 ±5* 16.5 ±3 

Entry Cu(I)OTf (c)  RCY (%)* 

 

 

  

37 Cu(I)OTf(MeCN)4 (43 mM):TEMPO (120 mM) 96.7 ±3* 16.0 ±3 

38 Cu(I)OTf (PhH) (43 mM):TEMPO (120 mM) 76.7 ±7* 11.2 ±6 

39 Cu(I)OTf (PhMe) (43 mM):TEMPO (120 mM 52.7 ±16* 7.85 ±0.5 

Entry Time (min), Temperature (°C)   RCY (%)* 

40 10, 120 96.6 ±1* 38.3 ±1 

Entry Stoichiometric fluorinating agent (c)  Yield (%)* 

NO2

NH2

NO2

18F
MeCN, 120 oC, time

Cu(II)OTf2, tBuONO,

K[18F]F, 15-C-5

NO2

NH2

NO2

18F
MeCN, 120 oC, 20 min,

concentration

Cu(II)OTf2, tBuONO,

K[18F]F, 15-C-5

NO2

NH2

NO2

18F
MeCN, 120 oC, 20 min

[Cu], tBuONO,

K[18F]F, 15-C-5
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41 NaOTf (36 µM) : NaF (3 mM) 92.4 ±0.5* 41.9 ±5 

42 NaOTf (36 µM) : NaF (30 mM) 92.4 ±1* 34.0 ±2 

43 KOTf (36 µM) : TREAT-HF (30 mM) 9.51 ±6* 3.24 ±2 

44 KOTf (36 µM) : KF (10 mM)a 92.9 ±1* 56.1 ±2 

45 KOTf (36 µM) : KF (10 mM)b 91.6 ±2* 29.1 ±1 

46 KOTf (36 µM) : KF (10 mM)b,c 25.6 ±1* 7.48 ±0.5 

47 KOTf (36 µM) : KF (10 mM)b,d 5.33 ±3* 10.9 ±7 

Entry Substitute (c) RCP RCY (%)* 

 

 

  

48 DMAP (120 mM) 5.96 ±1* 1.58 ±1 

49 TMEDA (120 mM) 0.00 0.00 

Entry Substrate (30 mM)  RCY (%)* 

 

 

  

50 2-Nitroaniline 43.5 ±1* 12.9 ±1 

51 3-Nitroaniline 41.9 ±2* 11.3 ±2 

52 4-Isopropylaniline 0.00* 0.00 

53 4-Phenoxyaniline 0.00* 0.00 

54 4-Methoxyaniline 0.00* 0.00 

55 3-Amino-4(trifluoromethane)benzoic acide 0.00* 0.00 

*Average yield of two runs. a 40 minutes reaction time. b 80 minutes reaction time. c 3-Nitroaniline (30 mM) as substrate. d 2-Nitroaniline (30 mM) as substrate. eHPLC 
system B and TLC system B were used.   

  

NO2

NH2

NO2

18F
MeCN, 120 oC, 20 min,
carrier fluoride source

Cu(II)OTf2, tBuONO,

K[18F]F, 15-C-5

NO2

NH2

NO2

18F
MeCN, 120 oC, 20 min,

N-ligand

Cu(II)OTf2, tBuONO,

K[18F]F, 15-C-5

R

NH2

R

18F
MeCN, 120 oC, 20 min,

substrate

CuOTf2, AmylONO,

K[18F]F, 15-C-5
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3.2.1 Starting conditions and preliminary testing (Cu(I)-Cu(II) redox mechanism) 

 
Table S3. Starting conditions for Cu(I) work. (c) – concentration 

 

Starting material 
(c) Solvent (Temperature) Fluoride source (c)* Cu-system (c) Nitrite (c) 

30 mM MeCN (120 °C) KOTf/15-C-5 (36 mM) Cu(I)OTf(MeCN)4 · pyridine · 
TEMPO  tBuONO (1.5 Eq) 

 
Table S4. Results from preliminary tests (4-Nitroaniline used as substrate). RCC - radiochemical conversion (HPLC product 
peak area), RCY – Radiochemical yield (isolated yield, percentage of product relative to total activity). Results are average 
values from at least two independent duplicate s. (c) - concentration 

Entry TEMPO (c)/reoxidant (c) RCP RCY (%) 

 

 

 

 

1 TEMPO (120 mM)/Oxone (120 mM) 0.00 0.00 
2 TEMPO (120 mM)/PIDA(120 mM) 0.00 0.00 
3 TEMPO (120 mM)/m-CPBA(120 mM) 0.00 0.00 
4 TEMPO (120 mM)/no reoxidant added 20.1 6.12 
5 No TEMPO/no reoxidant 89.2 41.1 

Entry Substrate isomers (c) RCP RCY (%) 

 

 

 

 

6 3-Nitroaniline (30 mM) 91.1 24.5 
7 2-Nitroaniline (30 mM) 28.3 7.25 
8 4-Nitroaniline (30 mM) 99.8 44.0 

Entry Nitrite (c) RCP RCY (%) 

 

 

 

 

9 AmylONO (45 mM) 99.3 50.1 
10 AmylONO (45 mM) (Degassed solvent) 95.6 61.9 

Entry Substrate (30 mM) RCP RCY (%) 

NO2

NH2

NO2

18F
MeCN, 120 oC, 20 min,
Cu(I)-Cu(II) oxidation

[Cu(I)], tBuONO,

K[18F]F, 15-C-5

NO2

NH2

NO2

18F
MeCN, 120 oC, 20 min,
Cu(I)-Cu(II) oxidation

[Cu(I)], tBuONO,

K[18F]F, 15-C-5

NH2

MeCN, 120 oC, 20 min,
isomers

CuOTf, tBuONO,

K[18F]F, 15-C-5O2N

18F

O2N

NO2

NH2

NO2

18F
MeCN, 120 oC, 20 min,

CuOTf, RONO,

K[18F]F, 15-C-5
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11 3-Nitroaniline  96.1 ±0.2* 45.2 ±7* 
12 4-Methoxyaniline 0.00* 0.00 
13 4-Chloroaniline 93.8 44.3 
14 4-(Imidazol-1-yl)aniline inconclusive inconclusive 
15 3-Amino-4(trifluoromethane)benzoic acide 0.00 0.00 
16 8-amino-2,3,4,6-tetrahydro-1H-azepino[5,4,3-cd]indol-1-onee 0.00* 0.00* 
17 4-Benzyloxybenzene tributylstannane 0.00 0.00 
19 4-Iodoaniline 86.9 30.0 
20 4-Phenoxyaniline 77.7 18.6 
21 4-Isopropylaniline 93.7 30.1 
22 Methyl 6-amino-1H-indole-4-carboxylatee 0.00 0.00 

Entry Reducing agent (c) RCP RCY (%) 

 

 

 

 

23 Ascorbic acid (120 mM) 19.2 ±5* 7.50 ±4* 

*Average yield of two runs. e HPLC system B and TLC system B were used.   

 

3.2.2 Screening of reaction conditions 

Cu(I) was found to be the method of choice, under the assumption that this is a disproportionative mechanism with a Cu/Cu(II)-catalytic 
system in action, we proceded with a new screen using haloanilines as substrates for further optimisation. 

 
Table S5. Starting point for screening of reaction conditions (c) – concentration 

 

Starting material (c) Solvent (Temperature) Fluoride source (c)* Copper System (c) Nitrite (c) 

30 mM Acetonitrile (Degassed) 
(120 °C) 

KOTf/15-C-5 (36 mM) Cu(I)OTf(MeCN)4 · pyridine 
(4 Eq · 16 Eq) 

AmylONO (1.5 
Eq) 

 
 

R

NH2

R

18F
MeCN, 120 oC, 20 min,
preliminary substrate

CuOTf, tBuONO,

K[18F]F, 15-C-5

NO2

NH2

NO2

18F
MeCN, 120 oC, 20 min,
Cu(II)-Cu(I) reduction

Cu(II)OTf2, tBuONO,

K[18F]F, 15-C-5

I

NH2

I

18F
MeCN, 120 oC, 20 min

Cu(I)OTf, AmylONO,

K[18F]F, 15-C-5
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Table S6. Results from screening. a[18F]4, b[18F]3, RCC - radiochemical conversion (HPLC product peak area), RCY – Radi-
ochemical yield (isolated yield, percentage of product relative to total activity). All results are average values from at least 
two independent duplicate runs. 

Entry Time (minutes) RCY (%)*a RCP (%)* 

 

 

  

1 20 20.4 ±2  79.8 ±2 

2 30 18.0 ±6  66.5 ±9 

Entry Nitrite (c) RCY (%)*a RCP (%)* 

 

 

  

3 tBuONO (45 mM) 20.4 ±2  79.8 ±2 

4 AmylONO (45 mM) 37.7 ±6  90.9 ±0.4 

Entry N-ligand additive (c) RCY (%)*b RCP (%)* 

 

 

  

5 No additive 0.00 0.00  

6 TMEDA (480 mM) 0.00 0.00  

7 DMAP (480 mM) 0.00 0.00  

8 DIPEA (480 mM) 0.00 0.00  

9 Triethylamine (480 mM) 0.00 0.00  

10 Pyridine (960 mM) 28.5 ±3 87.5 ±5 

11 Imidazole (480 mM) 0.00 0.00  

12 2,4-Lutidine (480 mM) 27.8 ±1 92.5 ±4 

13 2,2’-Bipyridyl (480 mM) 0.00 0.00  

14 2-Chloropyridine (480 mM) Trace Trace 

15 Isoquinoline (480 mM) 35.8 ±3 99.1 ±1 

16 4,7-Dichloroisoquinoline (480 mM) 0.00 0.00  

17 Proton sponge (480 mM) 0.00 0.00  

18 TBD (480 mM) 0.00 0.00  

Entry Solvent (Degassed) RCY (%)*b RCP (%)* 

Cl

NH2

Cl

18F
MeCN, 120 oC, time

CuOTf, tBuONO,

K[18F]F, 15-C-5

Cl

NH2

Cl

18F
MeCN, 120 oC, 20 min,

CuOTf, RONO,

K[18F]F, 15-C-5

I

NH2

I

18F
MeCN, 120 oC, 20 min,

N-ligand

CuOTf, AmylONO,

K[18F]F, 15-C-5
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19 MeCN 40.75 ±2 96.5 ±1 

20 DMF 0.00 0.00  

21 DMSO 0.00 0.00  

22 DMA 0.00 0.00  

23 2-Methyl-2-Butanol 0.00 0.00  

24 NMP 0.00 0.00  

25 Propylene carbonate 0.00 0.00  

Entry Reagent (c) RCY (%)b RCP (%) 

 

 

  

26 Cu(I)OTf (Toluene) (120 mM) 0.00 0.00 

27 Cu(I)OTf (Benzene) (120 mM) 25.1 ±5* 71.2 ±4* 

28 Cu(I)OTf(MeCN)4 (120 mM) 46.5 97.2  

29 Cu(I)thiophene-2-carboxylate (120 mM) 0.00 0.00 

Entry Copper:pyridine concentration (c) RCY (%)*b RCP (%)* 

 

 

  

30 Cu(I)OTf(MeCN)4:pyridine (15:60 mM) 19.9 ±3 91.4 ±5 

31 Cu(I)OTf(MeCN)4:pyridine (30:120 mM) 29.7 ±4 92.2 ±2 

32 Cu(I)OTf(MeCN)4:pyridine (60:240 mM) 34.9 ±1 95.6 ±1 

33 Cu(I)OTf(MeCN)4:pyridine (480:1920 mM) trace 35.4 ±34 

Entry Fluoride Source (c in elution solution) RCY (%)*b RCP (%)* 

 

 

  

34 AgNO2 (35 mM) 0.00 0.00 

35 K2CO3:crypt-222 (36 mM:72 mM) 2.25 ±0.5 6.71 ±0.2 

36 TBAOTf (36 mM) 26.2 ±10 74.1 ±15 

37 NaOTs:crypt-222 (35 mM:35 mM) 5.2 ±1 21.1 ±4 

38 NaOTs:18-C-6 (35 mM:36 mM) 20.7 ±2 60.1 ±4 

I

NH2

I

18F
solvent, 120 oC, 20 min

Cu(I)OTf, AmylONO,

K[18F]F, 15-C-5

I

NH2

I

18F
MeCN, 120 oC, 20 min

[Cu], AmylONO,

K[18F]F, 15-C-5

NO2

NH2

NO2

18F
MeCN, 120 oC, 20 min,

Cu-equivalents

CuOTf, AmylONO,

K[18F]F, 15-C-5

I

NH2

I

18F
MeCN, 120 oC, 20 min

Cu(I)OTf, AmylONO,

[18F]fluoride source
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39 NaOTs:15-C-5 (35 mM:36 mM) 29.1 ±5 57.8 ±8 

40 NaOTs:12-C-4 (35 mM:36 mM) 23.2 ±4 63.9 ±1 

41 NaOTf:crypt-222 (36 mM:36 mM) 17.5 ±10 (27.4) 92.3 ±23 

42 NaOTf:18-C-6 (36 mM:36 mM) 37.1 ±6 98.2 ±1 

43 NaOTf:15-C-5 (36 mM:36 mM) 37.2 ±1 88.3 ±6 

44 NaOTf:12-C-4 (36 mM:36 mM) 26.0 ±2 80.7 ±6 

45 KOTf:crypt-222 (36 mM:36 mM) 19.3 ±8 90.6 ±6 

46 KOTf:15-C-5 (36 µM:36 µM) 46.5  97.2 

47 KOTf:18-C-6 (36 mM:36 mM) 32.8 ±0.6 95.9 ±2 

48 KOTf:12-C-4 (36 mM:36 mM) 0.00  0.00  

49 4-Iodoaniline:AmylONO (60 mM:90 mM) 1.41 4.83 

Entry Substrate (30 mM) RCY (%)* RCP (%)* 

 

 

  

50 4-Nitroaniline 61.9 91.9  

51  3-Nitroaniline  40.2 ±2 90.1 ±1 

52 2-Nitroaniline Trace Trace 

53 4-Iodoaniline 40.7 ±4** 97.2 ±1 

54 4-Chloroaniline 37.7 ±6 90.9 ±0.4 

55 4-(Thiophen-2-yl)-aniline 11.2 ±5 28.6 ±10 

56 4-Aminobenzamide a 19.7 ±5 47.7 ±14 

57 Methyl 4-aminobenzoate 53.1 ±3 98.8 ±0.6 

58 4-(Trifluoromethyl)aniline 81.6 ±4 99.2 ±0.2 

59 4-Aminobenzophenone 31.1 ±5 97.7 ±0.6 

60 2-Aminopyridine a Trace Trace 

61 4-Isopropylaniline 39.6 ±2 92.5 ±1 

62 4-Phenoxyaniline 20.1 ±6 27.1 ±10 

63 4-Aminobenzonitrile 43.9 ±8 87.1 ±3 

64 4-(1,3-Dioxolan-2-yl)-aniline 45.9 ±12 97.7 ±0.3 

65 N-(4-Aminophenyl)-acetamideb 3.70 ±1 9.56 ±1 

66 4-Amino-N-(4-fluorobenzyl)-N-methylbenzamide 41.0 ±2 92.7 ±3 

67 Sulfamethoxazole a N/A N/A 

68 Carbutamide a N/A N/A 

69 (-)-Aminoglutethimide a 41.4 ±5 97.4 ±2 

Entry Substrate (30 mM, KF, 0.45 Eq.)c RCY (%) RCP (%) 

NH2 18F
MeCN, 120 oC, 20 min,

substrate

K[18F]F, 15-C-5
CuOTf, AmylONO,

R R
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70 4-Nitroaniline 73.9 99.8 

71 3-Nitroaniline 68.2 93.1 

72 4-Iodoaniline 57.2 97.6 

73 4-Chloroaniline 56.01 99.7 

74 4-(Thiophen-2-yl)-aniline 38.5 70.7 

75 Methyl 4-aminobenzoate 76.9 98.7 

76 4-(Trifluoromethyl)aniline 68.4 94.6 

77 4-Aminobenzophenone 74.2 98.8 

78 4-Isopropylaniline 41.5 87.2 

79 4-Phenoxyaniline Trace Trace 

80 4-Aminobenzonitrile 75.9 98.0 

81 4-(1,3-Dioxolan-2-yl)-aniline 72.2 98.5 

82 N-(4-Aminophenyl)-acetamideb 3.99 10.6 

83 4-Amino-N-(4-fluorobenzyl)-N-methylbenzamide 71.8 99.8 

84 (-)-Aminoglutethimide a 65.1 95.1 

85 4-Aminobenzamide a 32.2 37.8 

*Average yield of two runs. **Average yield of four runs. ***Average yield of five runs. a HPLC system B and TLC mobile phase B were used.  b HPLC system C and 
TLC mobile phase B were used. N/A: HPLC chromatogram not available or compound evaporates from the TLC plate. KF was added to the preformed K+/15-C-5 
complex and mixed with the Cu(I)-system. 

3.2.3 Control experiments for the disproportionative Cu/Cu(II) cooperative mechanism 

Control experiments were performed on 4-Iodoaniline and 4-trifluoromethylaniline with Cu(OTf)2(pyridine)4 in the presence of copper pow-
der, to test our assumptions on the role of Cu(I) in the proposed disproportionative Cu/Cu(II) cooperative mechanism. 

 

Table S7. Results from Cu powder/Cu(II) experiments. a[18F]3 and a[18F]9, RCC - radiochemical conversion (HPLC product 
peak area), RCY – Radiochemical yield (isolated yield, percentage of product relative to total activity). All results are average 
values from at least two independent duplicate runs. 

Entry Copper powder:Cu(OTf)2(Pyridine)4 concentration (c) RCY (%)* RCP (%)* 

 

 

  

86 Cu powder: Cu(OTf)2(Pyridine)4  (60 mM):(120 mM) 24.5 ±2 76.6 ±7 

NH2 18F
MeCN, 120 oC, 20 min,

substrate
carrier added

K[18F]F, 15-C-5
CuOTf, AmylONO,

R R
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87 Cu powder: Cu(OTf)2(Pyridine)4  (60 mM):(120 mM) 38.7 ±11 98.5 ±0.6 
*Average yield of two runs 

 

 



 

 

 

17 

4.  Representative chromatograms for radiochemical experiments 

4.1 Cromatograms part I: Cu(II)-studies 

 
 
 
 
 
 
 
 
 
 
 
 

Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.38 50680.49 94.14 

Figure S6. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]TBAF, Cu(Pyridine)4OTf2, tBuONO, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10 µL. 

 
 
 
 
 
 
 
 
 
 
 
 

Figure S7. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, DMF, 
[18F]TBAF, Cu(Pyridine)4OTf2, tBuONO, 20 µL organic phase in 200 µL MeCN, MeCN-H2O; 65-35. Flow rate 1 ml/min. Injection volume 
10 µL. 

 
 

Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.42 105.8 6.4 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.45 230.76 17.03 

Figure S8. Analytical HPLC chromatogram from screening. top channel = UV. bottom channel = activity. Sample ID: [18F]1, 2-methyl-2-
butanol, [18F]TBAF, Cu(Pyridine)4OTf2, tBuONO, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S9. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, DMSO, 
[18F]TBAF, Cu(Pyridine)4OTf2, tBuONO, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10 µL. 

Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.36 300.60 22.84 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.4 114.4 100 

Figure S10. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, NMP, 
[18F]TBAF, Cu(Pyridine)4OTf2, tBuONO, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10 µL. 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S11. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, DMA, 
[18F]TBAF, Cu(Pyridine)4OTf2, tBuONO, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.34 3711.4 79.4 

Figure S12. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, Pyridine x2, 
[18F]TBAF, Cu(Pyridine)4OTf2, tBuONO, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10 µL. 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.34 510.1 14.3 

Figure S13. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, Propylene 
carbonate, [18F]TBAF, Cu(Pyridine)4OTf2, tBuONO, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injec-
tion volume 10 µL.
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Figure S14. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]AgF (from AgOTs), Cu(Pyridine)4OTf2, tBuONO, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL. 

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.34 4014.12 68.16 

Figure S15. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]NaF (from NaOTs-crypt-222), Cu(Pyridine)4OTf2, tBuONO, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 
ml/min. Injection volume 10 µL. 

Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.35 5631.9 75.8 
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Figure S16. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]KF (from KOTf-crypt-222), Cu(Pyridine)4OTf2, tBuONO, 20µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 
ml/min. Injection volume 10µL. 

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.36 13833.9 94.75 

 

Figure S17. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]KF (from KOTf-18-C-6), Cu(Pyridine)4OTf2, tBuONO, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL.  

 

Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.35 1392.17 59.27 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.32 27144.66 97.60 

Figure S18. An Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]KF (from KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL. 

 
 
 
 
 

 
 

 

 

Figure S19. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]NaF (from NaOTs-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 
ml/min. Injection volume 10 µL. 

 

Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.31 11670.05 94.77 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.38 901.34 91.70 

Figure S20. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]AgF (from AgNO2), Cu(Pyridine)4OTf2, tBuONO, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL. 

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.31 294.40 75.78 

Figure S21. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]AgF (from AgOTf2), Cu(Pyridine)4OTf2, tBuONO, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.33 40829.61 97.63 

Figure S22. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]NaF (from NaOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 
ml/min. Injection volume 10 µL. 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.30 6286.65 93.26 

Figure S23. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]KF (from NaOTf-12-C-4), Cu(Pyridine)4OTf2, tBuONO, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.29 8907.40 90.40 

Figure S24. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]NaF (from NaOTf-12-C-4), Cu(Pyridine)4OTf2, tBuONO, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 
ml/min. Injection volume 10 µL. 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.34 8796.72 96.32 

Figure S25. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 90 °C, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 
ml/min. Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.35 12657.98 92.71 

Figure S26. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 130 °C, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 
ml/min. Injection volume 10 µL. 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.34 2343.85 83.66 

Figure S27. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 100 °C, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 
ml/min. Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.35 22068.42 95.71 

Figure S28. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 140 °C, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 
ml/min. Injection volume 10 µL. 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.35 n.d. trace 

Figure S29. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 1 min, 20µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.32 2261.84 82.61 

Figure S30. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 5 min, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 
ml/min. Injection volume 10 µL. 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.33 1866.05 93.71 

Figure S31. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10 min, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 
ml/min. Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.32 3327.83 88.96 

Figure S32. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. Sample ID: [18F]1, MeCN, 
[18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 30 min, 20 µL organic phase in 200 µL MeCN. MeCN-H2O; 65:35. Flow rate 1 
ml/min. Injection volume 10 µL. 

 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 
[18F]1 5.33 28352.56 90.57 

Figure S33. Analytical HPLC chromatogram from screening, Aniline 15mM:tBuONO 45mM, top channel = UV, bottom channel = activity. 
[18F]1, MeCN, [18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.32 16484.80 90.02 

Figure S34. Analytical HPLC chromatogram from screening, Aniline 60mM:tBuONO 45mM, top channel = UV, bottom channel = activity. 
[18F]1, MeCN, [18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL. 

 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.32 13668.92 96.03 

Figure S35. Analytical HPLC chromatogram from screening, Cu(Pyridine)4OTf2 60mM, top channel = UV, bottom channel = activity. 
[18F]1, MeCN, [18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.31 259.61 42.87 

Figure S36. Analytical HPLC chromatogram from screening, Cu(Pyridine)4OTf2 240mM, top channel = UV, bottom channel = activity. 
[18F]1, MeCN, [18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL. 

 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.32 18940.91 94.84 

Figure S37. Analytical HPLC chromatogram from screening, tBuONO 22.5mM, top channel = UV, bottom channel = activity. [18F]1, 
MeCN, [18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.18 152.00 6.70 

Figure S38. Analytical HPLC chromatogram from screening, tBuONO 90mM, top channel = UV, bottom channel = activity. [18F]1, MeCN, 
[18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10 µL. 

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.32 17569.52 95.20 

Figure S39. Analytical HPLC chromatogram from screening, Aniline 15mM, tBuONO 22.5 mM, top channel = UV, bottom channel = 
activity. [18F]1, MeCN, [18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 
ml/min. Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.33 30107.44 77.35 

Figure S40. Analytical HPLC chromatogram from screening, Aniline 60mM, tBuONO 90mM, top channel = UV, bottom channel = activity. 
[18F]1, MeCN, [18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL. 

 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.29 1360.64 91.99 

Figure S41. Analytical HPLC chromatogram from screening, added fresh precursor at 10 min, top channel = UV, bottom channel = activity. 
[18F]1, MeCN, [18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.31 306.25 93.37 

Figure S42. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]1, MeCN, [18F]KF (KOTf-
15-C-5), TEMPO:Cu(MeCN)4OTf, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 

 
 

Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.32 930.04 69.06 

Figure S43. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]1, MeCN, [18F]KF (KOTf-
15-C-5), TEMPO:CuOTf benzene complex, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 
µL. 

 



 

 

 

36 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.28 303.28 69.44 

Figure S44. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]1, MeCN, [18F]KF (KOTf-
15-C-5), TEMPO:CuOTf toluene complex, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 
µL. 

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.30 27654.65 97.63 

Figure S45. Analytical HPLC chromatogram from screening, 120 °C for 10 min, top channel = UV, bottom channel = activity. [18F]1, 
MeCN, [18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 

 

 
 



 

 

 

37 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.30 30001.29 93.02 

Figure S46. Figure S39. Analytical HPLC chromatogram from screening, NaOTf 36mM:NaF 3mM, top channel = UV, bottom channel = 
activity. [18F]1, MeCN, [18F]NaF (15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL. 

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.30 14228.95 93.50 

Figure S47. Analytical HPLC chromatogram from screening, NaOTf (36 µM) : NaF (30 mM), top channel = UV, bottom channel = activity. 
[18F]1, MeCN, [18F]NaF (15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.30 1891.34 3.74 

Figure S48. Analytical HPLC chromatogram from screening, TREAT-HF (30 mM), top channel = UV, bottom channel = activity. [18F]1, 
MeCN, [18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 

 

 

Figure S49. Analytical HPLC chromatogram from screening, KF (10 mM) for 40 min, top channel = UV, bottom channel = activity. [18F]1, 
MeCN, [18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 

 

 

Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.31 22180.13 93.26 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.31 27443.45 89.85 

Figure S50. Analytical HPLC chromatogram from screening, KF (10 mM) for 80 min, top channel = UV, bottom channel = activity. [18F]1, 
MeCN, [18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]2 5.43 2153.28 22.01 

Figure S51. Analytical HPLC chromatogram from screening, KF (10 mM) for 80 min, top channel = UV, bottom channel = activity. [18F]2, 
MeCN, [18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

1-[18F]fluoro-2-nitrobenzene 5.19 1873.15 9.93 

Figure S52. Analytical HPLC chromatogram from screening, KF (10 mM), 80 min, top channel = UV, bottom channel = activity. 1-
[18F]fluoro-2-nitrobenzene, MeCN, [18F]KF (15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 
1 ml/min. Injection volume 10 µL. 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.30 186.89 7.43 

Figure S53. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]1, MeCN, [18F]KF (KOTf-
15-C-5), Cu(DMAP)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 



 

 

 

41 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S54. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]1, MeCN, [18F]KF (KOTf-
15-C-5), Cu(TMEDA) OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

1-[18F]fluoro-2-nitrobenzene 5.20 474.75 68.44 

Figure S55. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. 1-[18F]fluoro-2-nitrobenzene, 
MeCN, [18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]2 5.41 790.25 44.07 

Figure S56. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]2, MeCN, [18F]KF (KOTf-
15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S57. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]11, MeCN, [18F]KF (KOTf-
15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S58. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]12, MeCN, [18F]KF (KOTf-
15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product 
   

Figure S59. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. 4-[18F]fluoroanisol, MeCN, 
[18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product 
   

Figure S60. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. 4-[18F]fluoro-3-trifluoro-
methylbenzoeic acid, MeCN, [18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 
1 ml/min. Injection volume 10 µL. 

 
 
 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

1-[18F]fluoro-2-nitrobenzene 5.19 1015.05 8.79 
1-fluoro-2-nitrobenzene 5,01 15011,61 89,06 

Figure S61. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. 1-[18F]fluoro-2-nitrobenzene, 
MeCN, [18F]KF (KOTf-15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. Spiked with 1mg/mL 1-fluoro-2-nitrobenzene. 
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Figure S62. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]1, MeCN, [18F]KF (KOTf-
15-C-5), Cu(Pyridine)4OTf2, tBuONO, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. Spiked 
with 1mg/mL 1-fluoro-2-nitrobenzene. 

 
 

4.2 Chromatorgrams part II: Cu(I)-studies 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

4 (1-chloro-4-fluorobenzene) 6.34 117.74 62.35 

Figure S63. Non-radioactive compound 4 extracted into ether 20 µL organic phase diluted in 200 µL MeCN. MeCN-water; 65:35. Flow rate 
1 ml/min. Injection volume 10 µL. 

 

Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.30 22131.69 91.55 
1 5.04 1770.13 42.42 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]4 6.55 7719.71 81.47 

Figure S64. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]4, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, Pyridine, TEMPO, tBuONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]4 6.56 2015.13 75.04 

Figure S65. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]4, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, Pyridine, TEMPO, tBuONO, 30 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]4 6.58 5714.00 91.29 

Figure S66. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]4, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, Pyridine, TEMPO, amylONO, 30 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.14 571.49 63.29 

Figure S67. Non-radioactive compound 4 extracted into ether 20 µL organic phase diluted in 200 µL MeCN. MeCN-water; 65:35. Flow rate 
1 ml/min. Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S68. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]1, MeCN, [18F]KF (KOTf-
15-C-5), TEMPO:Oxone:Cu(MeCN)4OTf, pyridine, tBuONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S69. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]1, MeCN, [18F]KF (KOTf-
15-C-5), TEMPO:PIDA:Cu(MeCN)4OTf, pyridine, tBuONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. In-
jection volume 10 µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S70. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]1, MeCN, [18F]KF (KOTf-
15-C-5), TEMPO:m-CPBA:Cu(MeCN)4OTf, pyridine, tBuONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.30 641.33 20.16 

Figure S71. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]1, MeCN, [18F]KF (KOTf-
15-C-5), TEMPO:no-reoxidant:Cu(MeCN)4OTf, pyridine, tBuONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.34 4067.57 89.25 

Figure S72. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]1, MeCN, [18F]KF (KOTf-
15-C-5), control Cu(MeCN)4OTf, pyridine, tBuONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.40 175.15 24.23 

Figure S73. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]1, MeCN, [18F]KF (KOTf-
15-C-5), CuOTf2:Ascorbic acid, pyridine, tBuONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.37 34003.48 99.30 

Figure S74. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]1, MeCN, [18F]KF (KOTf-
15-C-5), no TEMPO:no-reoxidant:Cu(MeCN)4OTf, pyridine, AmylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 
ml/min. Injection volume 10 µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.33 18493.53 95.63 

Figure S75. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]1, MeCN (Degassed), 
[18F]KF (KOTf-15-C-5), no TEMPO:no-reoxidant:Cu(MeCN)4OTf, pyridine, AmylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 
65:35. Flow rate 1 ml/min. Injection volume 10 µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]2 5.45 10440.65 96.43 

Figure S76. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]2, MeCN (Degassed), 
[18F]KF (KOTf-15-C-5), no TEMPO:no-reoxidant:Cu(MeCN)4OTf, pyridine, AmylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 
65:35. Flow rate 1 ml/min. Injection volume 10 µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]4 6.57 6230.49 93.85 

Figure S77. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]4, MeCN (Degassed), 
[18F]KF (KOTf-15-C-5), no TEMPO:no-reoxidant:Cu(MeCN)4OTf, pyridine, AmylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 
65:35. Flow rate 1 ml/min. Injection volume 10 µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S78. Analytical HPLC chromatogram negative control, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, no N-ligand, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10 µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product 
   

Figure S79. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, TMEDA, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10 µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S80. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, DMAP, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 
µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product 
   

Figure S81. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, DIPEA, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10 µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product 
   

Figure S82. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, NEt3, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 
µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3  7.51 4746.53 92.33 

Figure S83. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, Pyridine 2 equiv., amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S84. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, imidazole, amyl-ONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.32 4472.98 91.4 

Figure S85. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, 2,4-Lutidine, amyl-ONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S86. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, 2,2‘-Bipyridyl, amyl-ONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S87. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, 2-Chloropyridine, amyl-ONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.36 4567.68 95.26 

Figure S88. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, Isoquinoline, amyl-ONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S89. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, 4,7-Dichloroisoquinoline, amyl-ONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S90. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, Proton Sponge, amyl-ONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S91. Analytical HPLC chromatogram from screening, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, TBD, amyl-ONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.46 18231.65 97.79 

Figure S92. Analytical HPLC chromatogram positive control, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10 µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product 
   

Figure S93. Analytical HPLC chromatogram positive control, top channel = UV, bottom channel = activity. [18F]3, DMF, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10 µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product 
   

Figure S94. Analytical HPLC chromatogram positive control, top channel = UV, bottom channel = activity. [18F]3, DMSO, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10 µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product 
   

Figure S95. Analytical HPLC chromatogram positive control, top channel = UV, bottom channel = activity. [18F]3, DMA, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10 µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product 
   

Figure S96. Analytical HPLC chromatogram positive control, top channel = UV, bottom channel = activity. [18F]3, 2-methyl-2-butanol, 
[18F]KF (KOTf-15-C-5), Cu(MeCN)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product 
   

Figure S97. Analytical HPLC chromatogram positive control, top channel = UV, bottom channel = activity. [18F]3, NMP, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10 µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product 
   

Figure S98. Analytical HPLC chromatogram positive control, top channel = UV, bottom channel = activity. [18F]3, Propylene carbonate, 
[18F]KF (KOTf-15-C-5), Cu(MeCN)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product 
   

Figure S99. Analytical HPLC chromatogram positive control, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(PhMe)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 
µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.45 1004.26 75.58 

Figure S100. Analytical HPLC chromatogram positive control, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(PhH)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 
µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.47 1054.68 66.86 

Figure S101. Analytical HPLC chromatogram positive control, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(PhH)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 
µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3  7.40 16386.25 90.51 

Figure S102. Analytical HPLC chromatogram positive control, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10 µL.  

 
 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S103. Analytical HPLC chromatogram additional copper salt, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF 
(KOTf-15-C-5), Cu(I)thiophene-2-carboxylate, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S104. Analytical HPLC chromatogram F-source screen, top channel = UV, bottom channel = activity. [18F]3, MeCN [18F]F (AgNO2), 
Cu(MeCN)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.58 470.73 6.92 

Figure S105. Analytical HPLC chromatogram F-source screen, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF 
(K2CO3:K-222), Cu(MeCN)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL.  
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.49 4171.74 74.93 

Figure S106. Analytical HPLC chromatogram F-source screen, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]TBAOF, 
Cu(MeCN)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL.  

 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.53 356.27 17.18 

Figure S107. Analytical HPLC chromatogram F-source screen, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]NaF 
(NaOTs:K-222), Cu(MeCN)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.53 952.14 97.30 

Figure S108. Analytical HPLC chromatogram F-source screen, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]NaF 
(NaOTs:18-C-6), Cu(MeCN)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.51 269.57 71.98 

Figure S109. Analytical HPLC chromatogram F-source screen, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]NaF 
(NaOTs:15-C-5), Cu(MeCN)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.36 2000.78 68.94 

Figure S110. Analytical HPLC chromatogram F-source screen, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]NaF 
(NaOTs:12-C-4), Cu(MeCN)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.42 5257.25 92.34 

Figure S111. Analytical HPLC chromatogram F-source screen, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]NaF 
(NaOTf:crypt-222), Cu(MeCN)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.38 15127.40 98.89 

Figure S112. Analytical HPLC chromatogram F-source screen, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]NaF 
(NaOTf-18-C-6), Cu(MeCN)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL.  

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3  7.37 886.81 80.67 

Figure S113. Analytical HPLC chromatogram F-source screen, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]NaF 
(NaOTf-12-C-4), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3  7.41 7557.57 97.29 

Figure S114. Analytical HPLC chromatogram F-source screen, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF 
(KOTf:K-222), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3  7.41 6920.36 93.84 

Figure S115. Analytical HPLC chromatogram F-source screen, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF 
(KOTf:18-C-6), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S116. Analytical HPLC chromatogram F-source screen, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF 
(KOTf:12-C-4), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 

 
 
 

 
Substance tR / min Area (absolute) / mAU2 Area (relative) % 

1 5.09 2397.19 94.35 

Figure S117. Analytical HPLC chromatogram reference compounds, top channel = UV, 4-Fluoronitro benzene, 100 µg/mL, dilution in 
MeCN. MeCN-H2O; 65:35. 1 ml/min. Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mAU2 Area (relative) % 

2 5.33 1496.98 98.32 

Figure S118. Analytical HPLC chromatogram reference compounds, top channel = UV, 1-Fluoro-3-nitrobenzene, 100 µg/mL, dilution in 
MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 

 

 
Substance tR / min Area (absolute) / mAU2 Area (relative) % 

3 6.19 9233.81 99.53 
3 11.2 76.09 70.90 

Figure S119. Analytical HPLC chromatogram reference compounds, top channel = UV, 4-Fluoroiodobenzene. Top: 100 µg/mL, dilution in 
MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. Bottom:10 µg/mL, dilution in MeCN. MeCN-H2O; 55:45. Flow 
rate 1 ml/min. Injection volume 10 µL. 

 

 
Substance tR / min Area (absolute) / mAU2 Area (relative) % 

4 6.37 896.71 84.34 

Figure S120. Analytical HPLC chromatogram reference compounds, top channel = UV, 4-Chlorofluorobenzene, 100 µg/mL, dilution in 
MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mAU2 Area (relative) % 

5 8.55 5046.90 94.77 

Figure S121. Analytical HPLC chromatogram reference compounds, top channel = UV, 2-(4-fluorophenyl)thiophene, 100 µg/mL, dilution 
in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 
 

 
Substance tR / min Area (absolute) / mAU2 Area (relative) % 

6 4.00 2484.20 95.90 

Figure S122. Analytical HPLC chromatogram reference compounds, top channel = UV, 4-Fluorobenzamide, 100 µg/mL, dilution in MeCN. 
MeCN-H2O; 40:60. Flow rate 1 ml/min. Injection volume 10 µL. 

 
 
 

 
Substance tR / min Area (absolute) / mAU2 Area (relative) % 

7 5.25 6610.99 82.1 

Figure S123. Analytical HPLC chromatogram reference compounds, top channel = UV, Methyl 4-Fluorobenzoate, 100 µg/mL, dilution in 
MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mAU2 Area (relative) % 

8 7.43 455.30 67.89 

Figure S124. Analytical HPLC chromatogram reference compounds, top channel = UV, 4-Fluorobenzotrifluoride, 100 µg/mL, dilution in 
MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 

 

 

 
Substance tR / min Area (absolute) / mAU2 Area (relative) % 

9 7.01 3613.72 95.85 

Figure S125. Analytical HPLC chromatogram reference compounds, top channel = UV, 4-Fluorobenzophenone, 100 µg/mL, dilution in 
MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 
 

 
Substance tR / min Area (absolute) / mAU2 Area (relative) % 

10 5.42 545.38 69.33 

Figure S126. Analytical HPLC chromatogram reference compounds, top channel = UV, bottom, 2-Fluoropyridine, 100 µg/mL, dilution in 
MeCN. MeCN-H2O; 55:44. Flow rate 1 ml/min. Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mAU2 Area (relative) % 

11 8.46 426.21 71.93 

Figure S127. Analytical HPLC chromatogram reference compounds, top channel = UV, bottom, 1-Fluoro-4-isopropylbenzene, 100 µg/mL, 
dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 
 

 

 
Substance tR / min Area (absolute) / mAU2 Area (relative) % 

12 9.08 1734.39 96.87 

Figure S128. Analytical HPLC chromatogram reference compounds, top channel = UV, 4-Fluorodiphenylether, 100 µg/mL, dilution in 
MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 

 
 

 
Substance tR / min Area (absolute) / mAU2 Area (relative) % 

13 4.41 2037.87 93.98 

Figure S129. Analytical HPLC chromatogram reference compounds, top channel = UV, 4-Fluorobenzonitrile, 100 µg/mL, dilution in MeCN. 
MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mAU2 Area (relative) % 

14 4.28 3500.51 94.98 

Figure S130. Analytical HPLC chromatogram reference compounds, top channel = UV, 4-Fluorobenzaldehyde, 100 µg/mL, dilution in 
MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 

 
Substance tR / min Area (absolute) / mAU2 Area (relative) % 

15 6.07 7533.64 99.79 

Figure S131. Analytical HPLC chromatogram reference compounds, top channel = UV, N-(4-Fluorophenyl)acetamide, 1 mg/mL, dilution 
in MeCN. MeCN-H2O; 40:60. Flow rate 1 ml/min. Injection volume 1 µL. 

 

 
Substance tR / min Area (absolute) / mAU2 Area (relative) % 

16 5.32 3868.34 99.28 

Figure S132. Analytical HPLC chromatogram reference compounds, top channel = UV, 4-Fluoro-N-(4-fluorobenzyl)-N-methylbenzamide, 
1 mg/mL, dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 1 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.30 27922.43 99.82 

Figure S133. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. [18F]1, MeCN, [18F]KF (KOTf-
18-C-6), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 
10 µL. 

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]2 5.42 34246.89 93.10 

Figure S134. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. [18F]2, MeCN, [18F]KF 
(NaOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

1-[18F]fluoro-2-nitro-
benzene 

5.47 999.30 40.65 

Figure S135. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. 1-[18F]fluoro-2-nitrobenzene, 
MeCN, [18F]KF (KOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 
ml/min. Injection volume 10 µL. 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

No product    

Figure S136. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. 4-Azidoaniline, MeCN, 
[18F]KF (KOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.32 15089.52 97.59 

Figure S137. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]NaF 
(KOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]4 6.52 17528.19 99.78 

Figure S138. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. [18F]4, MeCN, [18F]NaF 
(KOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]5 9.11 1751.94 70.76 

Figure S139. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. [18F]5, MeCN, [18F]NaF 
(KOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 

 
 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]6 4.45 6868.25 41.78 

Figure S140. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. [18F]6, MeCN, [18F]NaF 
(KOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]7 5.41 29251.14 99.51 

Figure S141. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. [18F]7, MeCN, [18F]NaF 
(KOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]8 7.58 16559.48 99.37 

Figure S142. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. [18F]8, MeCN, [18F]NaF 
(KOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]9 7.18 9423.16 96.68 

Figure S143. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. [18F]9, MeCN, [18F]NaF 
(KOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]10 4.03 858.65 70.76 

Figure S144. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. [18F]10, MeCN, [18F]NaF 
(KOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]11 9.18 6405.35 91.13 

Figure S145. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. [18F]11, MeCN, [18F]NaF 
(KOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]12 9.48 555.06 53.68 

Figure S146. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. [18F]12, MeCN, [18F]NaF 
(KOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]13 5.02 26201.88 98.02 

Figure S147. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. [18F]13, MeCN, [18F]KF 
(KOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 

 
 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]14 4.52 16997.33 97.36 

Figure S148. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. [18F]14, MeCN, [18F]KF 
(KOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]15 6.06 1913.17 9.06 

Figure S149. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. [18F]15, MeCN, [18F]KF 
(KOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 

 

 

Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]16 5.51 3695.79 95.84 

Figure S150. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. [18F]16, MeCN, [18F]KF 
(KOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]18 11.13 28360.10 95.17 

Figure S151. Analytical HPLC chromatogram substrate screen, top channel = UV, bottom channel = activity. [18F]18, MeCN, [18F]KF 
(KOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection 
volume 10 µL. 

 
Substance Rf  Area (absolute) –C/mm2 Area (relative) % 

[18F]17 0.667 3827.8 44.97 

Figure S151. Analytical radioTLC chromatogram substrate screen. [18F]17, MeCN, [18F]KF (KOTf-15-C-5), Cu(MeCN)4OTf2, Pyridine, 
amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 
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Substance Rf  Area (absolute) –C/mm2 Area (relative) % 

[18F]17 0.667 3827.8 44.97 

Figure S152. Analytical TLC chromatogram substrate screen, Channel = activity. [18F]17, MeCN, [18F]KF (KOTf-15-C-5), 
Cu(MeCN)4OTf2, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.35 5318.55 97.08 

Figure S153. Analytical HPLC chromatogram, Cu-equivalents, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf (0.5 Eq), Pyridine (2 Eq.), amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.35 23000.14 94.35 

Figure S154. Analytical HPLC chromatogram, Cu-equivalents, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf (1 Eq.), Pyridine (4 Eq.), amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL. 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.35 9958.15 96.51 

Figure S155. Analytical HPLC chromatogram Cu-equivalents, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf (2 Eq.), Pyridine (8 Eq.), amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 7.29 1908.55 69.64 

Figure S156. Analytical HPLC chromatogram Cu-equivalents, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf (8 Eq.), Pyridine (32 Eq.), amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL. 

 

 
Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 12.l9 552.70 4.83 

Figure S157. Analytical HPLC chromatogram cartridge elution with diazonium salt, top channel = UV, bottom channel = activity. [18F]3, 
MeCN, [18F]KF (KOTf-15-C-5), Cu(MeCN)4OTf, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 55:45. Flow rate 1 
ml/min. Injection volume 10 µL. 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.36 3398.81 81.01 

Figure S158. Analytical HPLC chromatogram positive control, top channel = UV, bottom channel = activity. [18F]3, MeCN, [18F]KF (KOTf-
15-C-5), Cu(MeCN)4OTf2, no N-ligand, Pyridine, amylONO, 20 min, 10:1 dilution in MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL.  

 

Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]3 8.10 8688.53 83.95 
Figure S159. Analytical HPLC chromatogram from copper powder/Cu(II) controls, top channel = UV, bottom channel = activity. Sample 
ID: [18F]3, MeCN, [18F]KF (KOTf-15C5), Cu(Pyridine)4OTf2 (120 mM), Copper powder (60 mM), AmylONO, 20 uL organic phase in 200 
uL MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 uL 
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Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]8 8.41 50894.05 99.14 
Figure S160. Analytical HPLC chromatogram from copper powder/Cu(II) controls, top channel = UV, bottom channel = activity. Sample 
ID: [18F]8, MeCN, [18F]KF (KOTf-15C5), Cu(Pyridine)4OTf2 (120 mM), Copper powder (60 mM), AmylONO, 20 uL organic phase in 200 
uL MeCN. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 uL 
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5. NMR spectra of references and precursors 

5.1 Anilines 

 

 
Figure S161. Top: 400 MHz 1H-NMR of 4-Nitroaniline. Bottom: 100 MHz 13C-NMR of 4-Nitroaniline. 
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Figure S162. Top: 400 MHz 1H-NMR of 3-Nitroaniline. Bottom: 100 MHz 13C-NMR of 3-Nitroaniline. 
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Figure S163. Top: 400 MHz 1H-NMR of 4-Iodoaniline. Bottom: 100 MHz 13C-NMR of 4-Iodoaniline. 
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Figure S164. Top: 400 MHz 1H-NMR of 4-Chloroaniline. Bottom: 100 MHz 13C-NMR of 4-Chloroaniline. 
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Figure S165. Top: 400 MHz 1H-NMR of 4-(Thiophen-2-yl)aniline. Bottom: 100 MHz 13C-NMR of 4-(Thiophen-2-yl)aniline. 
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Figure S166. Top: 400 MHz 1H-NMR of 4-Aminobenzamide. Bottom: 100 MHz 13C-NMR of 4-Aminobenzamide. 
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Figure S167. Top: 400 MHz 1H-NMR of Methyl 4-aminobenzoate. Bottom: 100 MHz 13C-NMR of Methyl 4-aminobenzoate. 
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Figure S168. Top: 400 MHz 1H-NMR of  4-Trifluoromethylaniline. Bottom: 100 MHz 13C-NMR of 4-Trifluoromethylaniline. 
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Figure S169. Top: 400 MHz 1H-NMR of 4-Aminobenzophenone. Bottom: 100 MHz 13C-NMR of 4-Aminobenzophenone. 
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Figure S170. Top: 400 MHz 1H-NMR of 2-Aminopyridine. Bottom: 100 MHz 13C-NMR of 2-Aminopyridine. 
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Figure S171. Top: 400 MHz 1H-NMR of 4-Isopropylaniline. Bottom: 100 MHz 13C-NMR of 4-Isopropylaniline. 
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Figure S172. Top: 400 MHz 1H-NMR of 4-Phenoxyaniline. Bottom: 100 Mz 13C-NMR of 4-Phenoxyaniline. 
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Figure S173. Top: 400 MHz 1H-NMR of 4-Aminobenzonitrile. Bottom: 100 MHz 13C-NMR of 4-Aminobenzonitrile. 
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Figure S174. Top: 400 MHz 1H-NMR of 4-(1,3-Dioxolan-2-yl)aniline. Bottom: 100 MHz 13C-NMR of 4-(1,3-Dioxolan-2-yl)aniline. 
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Figure S175. Top: 400 MHz 1H-NMR of N-(4-Aminophenyl)acetamide. Bottom: 100 MHz 13C-NMR of N-(4-Aminophenyl)acetamide. 
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Figure S176. Top: 400 MHz 1H-NMR of 4-Amino-N-(4-fluorobenzyl)-N-methylbenzamide. Middle: 100 MHz 13C-NMR of 4-Amino-N-(4-
fluorobenzyl)-N-methylbenzamide. Bottom: 376 MHz 19F-NMR of 4-Amino-N-(4-fluorobenzyl)-N-methylbenzamide. 
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Figure S177. Top: 400 MHz 1H-NMR of Carbutamide. 
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Figure S178. Top: 400 MHz 1H-NMR of Aminoglutethimide. Bottom: 100 MHz 13C-NMR of Aminoglutethimide. 
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5.2 NMR spectra of fluoride references 

 

 

Figure S179. 1, Top: 400 MHz 1H-NMR. Bottom: 376 MHz 19F-NMR. 
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Figure S180. 2, Top: 400 MHz 1H-NMR. Bottom: 376 MHz 19F-NMR. 
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Figure S181. 3, Top: 400 MHz 1H-NMR. Bottom: 376 MHz 19F-NMR. 
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Figure S182. 4, Top: 400 MHz 1H-NMR. Bottom: 376 MHz 19F-NMR. 
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Figure S183. 5, Top: 400 MHz 1H-NMR. Bottom: 376 MHz 19F-NMR. 
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Figure S184. 6, Top: 400 MHz 1H-NMR. Bottom: 376 MHz 19F-NMR. 
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Figure S185. 7, Top: 400 MHz 1H-NMR. Bottom: 376 MHz 19F-NMR. 
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Figure S186. 8, Top: 400 MHz 1H-NMR. Bottom: 376 MHz 19F-NMR. 
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Figure S187.  9, Top: 400 MHz 1H-NMR. Bottom: 376 MHz 19F-NMR. 
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Figure S188. 10, Top: 400 MHz 1H-NMR. Bottom: 376 MHz 19F-NMR. 
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Figure S189. 11, Top: 400 MHz 1H-NMR. Bottom: 376 MHz 19F-NMR. 
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Figure S190. 12, Top: 400 MHz 1H-NMR. Bottom: 376 MHz 19F-NMR. 
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Figure S191. 13, Top: 400 MHz 1H-NMR. Bottom: 376 MHz 19F-NMR. 
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Figure S192. 14, Top: 400 MHz 1H-NMR. Bottom: 376 MHz 19F-NMR. 

 

 



 

 

 

126 

 

 

 



 

 

 

127 

 

Figure S193. 15, Top: 400 MHz 1H-NMR. Middle: 101 MHz 13C-NMR Bottom: 376 MHz 19F-NMR. 
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Figure S194. 16, Top: 400 MHz 1H-NMR. Middle: 101 MHz 13C-NMR Bottom: 376 MHz 19F-NMR. 
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Figure S195. 18, Top: 400 MHz 1H-NMR. Bottom: 376 MHz  19F-NMR. 
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6.  Identity of radioactive products, automated production and quality control results 

6.1 Identity of radioactive products by co-elution from HPLC 

 

Figure S196. Analytical HPLC chromatogram with coinjection of reference sample, top channel = UV, bottom channel = activity. Sample 
ID: [18F]1, MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, 1:10 dilution of organic phase in MeCN, spiked with reference com-
pound. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 

 

Figure S197. Analytical HPLC chromatogram with coinjection of reference sample, top channel = UV, bottom channel = activity. Sample 
ID: [18F]2, MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, 1:10 dilution of organic phase in MeCN, spiked with reference com-
pound. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]1 5.52 16828.14 100 

1 5.34 23835.04 78.19 

Substance tR / min Area (absolute) / mV2 Area (relative) % 

[18F]2 6.05 2740.64 81.76 

2 5.46 25863.66 71.48 
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Figure S198. Analytical HPLC chromatogram with coinjection of reference sample, top channel = UV, bottom channel = activity. Sample 
ID: [18F]3, MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, 1:10 dilution of organic phase in MeCN, spiked with reference com-
pound. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 
 
 

 

Figure S199. Analytical HPLC chromatogram with coinjection of reference sample, top channel = UV, bottom channel = activity. Sample 
ID: [18F]4, MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, 1:10 dilution of organic phase in MeCN, spiked with reference com-
pound. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 

Substance tR / min.sec Area (absolute) / mV2 Area (relative) % 

[18F]3 8.10 6854.87 86.6 

3 7.51 13386.22 84.51 

Substance tR / min.sec Area (absolute) / mV2 Area (relative) % 

[18F]4 7.24 4071.38 83.99 

4 7.06 6777.22 70.35 
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Figure S200. Analytical HPLC chromatogram with coinjection of reference sample, top channel = UV, bottom channel = activity. Sample 
ID: [18F]5, MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, carrier added (KF), 1:10 dilution of organic phase in MeCN, spiked with 
reference compound. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 
 
 

 

Figure S201. Analytical HPLC chromatogram with coinjection of reference sample, top channel = UV, bottom channel = activity. Sample 
ID: [18F]6, MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, carrier added (KF), 1:10 dilution of organic phase in MeCN, spiked with 
reference compound. MeCN-H2O; 40:60. Flow rate 1 ml/min. Injection volume 10 µL. 

 

Substance tR / min.sec Area (absolute) / mV2 Area (relative) % 

[18F]5 10.01 18892.97 100 

5 9.44 29253.00 94.50 

Substance tR / min.sec Area (absolute) / mV2 Area (relative) % 

[18F]6 4.33 6697.36 17.82 

6 4.17 15738.69 93.73 
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Figure S202. Analytical HPLC chromatogram with coinjection of reference sample, top channel = UV, bottom channel = activity. Sample 
ID: [18F]7, MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, 1:10 dilution of organic phase in MeCN, spiked with reference com-
pound. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 
 

 

Figure S203. Analytical HPLC chromatogram with coinjection of reference sample, top channel = UV, bottom channel = activity. Sample 
ID: [18F]8, MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, 1:10 dilution of organic phase in MeCN, spiked with reference com-
pound. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 

Substance tR / min.sec Area (absolute) / mV2 Area (relative) % 

[18F]7 6.07 13052.71 98.05 

7 5.48 10835.30 75.42 

Substance tR / min.sec Area (absolute) / mV2 Area (relative) % 

[18F]8 8.40 104497.2 100 

8 8.22 4098.76 46.05 
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Figure S204. Analytical HPLC chromatogram with coinjection of reference sample, top channel = UV, bottom channel = activity. Sample 
ID: [18F]9, MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, 1:10 dilution of organic phase in MeCN, spiked with reference com-
pound. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 

 

Figure S205. Analytical HPLC chromatogram with coinjection of reference sample, top channel = UV, bottom channel = activity. Sample 
ID: [18F]10, MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, carrier added (KF), 1:10 dilution of organic phase in MeCN, spiked 
with reference compound. MeCN-H2O; 40:60. Flow rate 1 ml/min. Injection volume 10 µL. 

 
 

Substance tR / min.sec Area (absolute) / mV2 Area (relative) % 

[18F]9 7.55 6922.24 93.24 

9 7.36 21719.72 79.30 

Substance tR / min.sec Area (absolute) / mV2 Area (relative) % 

[18F]10 6.30 4093.10 7.05 

10 6.12 15302.87 90.92 
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Figure S206. Analytical HPLC chromatogram with coinjection of reference sample, top channel = UV, bottom channel = activity. Sample 
ID: [18F]11, MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, carrier added (KF), 1:10 dilution of organic phase in MeCN, spiked 
with reference compound. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 
 

 

Figure S207. Analytical HPLC chromatogram with coinjection of reference sample, top channel = UV, bottom channel = activity. Sample 
ID: [18F]12, MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, carrier added (KF), 1:10 dilution of organic phase in MeCN, spiked 
with reference compound. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 

Substance tR / min.sec Area (absolute) / mV2 Area (relative) % 

[18F]11 10.02 5668.21 100 

11 9.44 4114.68 64.11 

Substance tR / min.sec Area (absolute) / mV2 Area (relative) % 

[18F]12 10.28 7987.564 100 

12 10.10 25000.49 95.49 
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Figure S208. Analytical HPLC chromatogram with coinjection of reference sample, top channel = UV, bottom channel = activity. Sample 
ID: [18F]13, MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, 1:10 dilution of organic phase in MeCN, spiked with reference com-
pound. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 
 

 

Figure S209. Analytical HPLC chromatogram with coinjection of reference sample, top channel = UV, bottom channel = activity. Sample 
ID: [18F]14, MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, 1:10 dilution of organic phase in MeCN, spiked with reference com-
pound. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 

 

 

Substance tR / min.sec Area (absolute) / mV2 Area (relative) % 

[18F]13 5.18 12257.69 100 

13 5.00 16046.99 82.29 

Substance tR / min.sec Area (absolute) / mV2 Area (relative) % 

[18F]14 5.04 837.80 100 

14 4.47 6335.90 55.10 
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Figure S210. Analytical HPLC chromatogram with coinjection of reference sample, top channel = UV, bottom channel = activity. Sample 
ID: [18F]15, MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, 1:10 dilution of organic phase in MeCN, spiked with reference com-
pound. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 

 

Figure S211. Analytical HPLC chromatogram with coinjection of reference sample, top channel = UV, bottom channel = activity. Sample 
ID: [18F]16, MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, 1:10 dilution of organic phase in MeCN, spiked with reference com-
pound. MeCN-H2O; 65:35. Flow rate 1 ml/min. Injection volume 10 µL. 

 
 
 

 

Substance tR / min.sec Area (absolute) / mV2 Area (relative) % 

[18F]15 6.10 2428.30 10.33 

15 5.56 73.23 2.22 

Substance tR / min.sec Area (absolute) / mV2 Area (relative) % 

[18F]16 5.50 7559.55 92.34 

16 5.33 16171.75 73.72 
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6.2 Quality control chromatograms 

 

 
 

Figure S212. Analytical HPLC chromatogram with coinjection of reference sample, top channel = UV, bottom channel = activity. Sample 
ID: [18F]18, MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, QC from automated run spiked with reference compound. MeCN-H2O; 
40:60. Flow rate 1 ml/min. Injection volume 10 µL. (production batch) 

 

 

Figure S213. Analytical HPLC chromatogram quality control of formulated [18F]18, top channel = UV, bottom channel = activity. Sample 
ID: [18F]18, MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, QC from automated run. MeCN-H2O; 65:35. Flow rate 1 ml/min. 
Injection volume 10 µL. 

 

Substance tR / min.sec Area (absolute) / mV2 Area (relative) % 

[18F]18 12.05 267860.6 100 

18 11.55 721.66 73.42 

Substance tR / min.sec Area (absolute) / mV2 Area (relative) % 

[18F]18 5.06 46598.77 100 
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6.3 Preparative chromatogram from production 

 

 
Figure S213. Preparative HPLC chromatogram for production of [18F]18, top channel = UV, bottom channel = activity. Sample ID: [18F]18, 
MeCN, [18F]KF, CuOTf(MeCN)4, Pyridine, AmylONO, automated run, extraction and purification timelist. MeCN-H2O; 40:60. Flow rate 5 
ml/min. Injection volume 5 mL. 
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