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Figure S1.  
1H NMR (300 MHz, CDCl3) spectrum of 2-butyl-4-chloro-5-(2-fluoroethoxy)methyl-1-[(2 -́(1H-(1-

(triphenylmethyl))tetrazol-5-yl)biphenyl-4-yl)methyl]-1H-imidazole (5)

 
 

13C NMR (75 MHz, CDCl3) spectrum of 5. 
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19F NMR (282 MHz, CDCl3; TFA reference standard) spectrum of 5.
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HRMS (ES+): m/z [M+H]+ calculated for C43H41ClFN6O: 711.3014; found: 711.3018 (5). 

 

 

 

 

Figure S2.  
1H NMR (500 MHz, CDCl3) spectrum of 2-butyl-4-chloro-5-(2-fluoroethoxy)methyl-1-[(2 -́(1H-tetrazol-5-

yl)biphenyl-4-yl)methyl]-1H-imidazole (FEtLos). 
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1H NMR (500 MHz, DMSO-d6) spectrum of FEtLos. 

 

 

 

13C NMR (75 MHz, CDCl3) spectrum of FEtLos. 



6 
 

 

19F NMR (282 MHz, CDCl3; TFA reference standard) spectrum of FEtLos. 

 

 

 

HMBC (300 MHz, CDCl3) spectrum of FEtLos. 
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HRMS (ES+): m/z [M+H]+ calculated for C24H27ClFN6O: 469.1919, found: 469.1923 (FEtLos).
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Figure S3.  
1H NMR (300 MHz, CDCl3) spectrum of 2-butyl-4-chloro-5-(hydroxymethyl)-1-[(2 -́(1H-(1-(2-

fluoroethyl))tetrazol-5-yl)biphenyl-4-yl)methyl]-1H-imidazole (3). 

 

 
 
13C NMR (75 MHz, CDCl3) spectrum of 3. 
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19F NMR (282 MHz, CDCl3) spectrum of 3. The spectrum is referring to the TFA reference standard 

at 0 ppm instead of -76.55 ppm 

 
 

 

 

HMBC (300 MHz, CDCl3) spectrum of 3. 
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HRMS (ES+): m/z [M+H]+ calculated for C24H27ClFN6O: 469.1919, found: 469.1919 (3). 
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Figure S4.  
1H NMR (300 MHz, CDCl3) spectrum of 2-butyl-4-chloro-5-(azidomethyl)-1-[(2 -́(1H-tetrazol-5-

yl)biphenyl-4-yl)methyl]-1H -imidazole (7).

 
13C NMR (75 MHz, CDCl3) spectrum of 7. 
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HRMS (ES+): m/z [M+H]+ calculated for C22H23ClN9: 448.1765; found: 448.1758 (7).
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Figure S5. 

1H NMR (500 MHz, CD3CN) spectrum of 2-butyl-4-chloro-5-[((1H-1,2,3-triazol-4-yl)-(N,N-dimethyl-

ammoniomethyl-trifluoroborate)methyl)methyl]-1-[(2 -́(1H-tetrazol-5-yl) biphenyl-4-yl)methyl]-1H-

imidazole (AMBF3Los).
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19F NMR (470 MHz, CD3CN) spectrum of AMBF3Los

 
 

13C NMR (75 MHz, CD3CN) spectrum of AMBF3Los. 
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HMQC (300 MHz, CD3CN) spectrum of AMBF3Los. 

 

HMBC (300 MHz, CD3CN) spectrum of AMBF3Los. 
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HRMS (ES+): m/z [M+H]+ calculated for C28H34BClF3N10: 613.2702; found: 613.2693 (AMBF3Los).  

 
 

 

 

 

 

 

 

 

 

 

 

 

 



18 
 

 

Figure S6. Quality control of the 18F-labeled compounds. A. Representative chromatogram of the final 

formulation of [18F]FEtLos. B. Representative chromatogram of [18F]FEtLos after co-injection with the cold 

compound FEtLos. C. Representative chromatogram of the final formulation of [18F]AMBF3Los. B. 

Representative chromatogram of [18F]AMBF3Los after co-injection with the cold compound AMBF3Los. 

Analytical HPLC conditions of 1b: solvent A: 0.1 % TFA water, solvent B: MeCN, 55:45 A/B, 1 mL/min.  

Analytical HPLC conditions of 8b: solvent A: 0.1 % TFA water, solvent B: MeCN, 0-100% B, 1 mL/min.   
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Figure S7. In vitro binding assay. Cells seeded in 6-well plates were incubated with [18F]FEtLos for 60 

minutes at 4 oC in presence (white bars, n=3) or absence (black bars, n=3) of the AT1R blocker losartan (100 

µM / well). Graph shows the mean ± SD of three independent experiments (n=3). The blocking effect was 

analyzed using the one unpaired t-test (multiple t tests); non-significant blocking effect was obtained. 

 

 

 

 

Figure S8. Ex vivo [18F]FEtLos  binding assay. Representative image of the ex vivo µPET/CT imaging of Balb/c 

Nude mice kidneys 10 minutes after [18F]FEtLos intravenous injection in the absence (baseline) or presence 

of losartan potassium (AT1R blocked). LK: left kidney; RK: right kidney.  
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Figure S9. Structure of NO-releasing derivatives of losartan as cardiovascular drugs with vasorelaxing 

affects and AT1R-antagonist activity [1] 

 

 
Figure S10. Structure of chelate-coupled losartan-Leucine-Diglycoloyl-Tetraethyleneglycol-Tetraamine for 

radiolabeling with 99mTc and molecular SPECT imaging in cardiology [2] 

 

 
Figure S11. Calibration curve for determining the molar activity of [18F]AMBF3Los. The curve represent the 

correlation between the area under the curve (AUC), recorded from the analytical HPLC profile at 254 nm, 

and the amount (nmol) of the product injected onto analytical HPLC. 
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Figure S12. Calibration curve for determining the molar activity of [18F]FEtLos. The curve represent the 

correlation between the area under the curve (AUC), recorded from the analytical HPLC profile at 254 nm, 

and the amount (nmol) of the product injected onto analytical HPLC. 

 

Supplemental material and methods 

1. Binding assays in cells with [18F]FEtLos 

CHO-AT1R and CHO cells (2 x 105) were plated in a 6-well plate overnight and then 

incubated for one hour at 4ºC with 10 µCi (370 kBq) of [18F]FEtLos per well, in presence or absence 

of the AT1R blocker (losartan potassium (100 µM / well) in PBS). At the end of the incubation 

period, the supernatant was aspirated and cells were washed six times with ice-cold PBS, and 

further removed with cell scraper and transferred to a gamma counter tube. The activity in the 

cells was counted in a Cobra II gamma counter (Packard). 

2. Ex vivo [18F]FEtLos binding assay 

2.1. Animals 

All the experiments were approved (No 152/15/CEUA -IPEN/SP) by the institutional animal 

care committee at IPEN (São Paulo, Brazil). Female immunodeficient Balb/c Nude mice were 

obtained from an in-house breeding colony in the Animal Resource Centre at IPEN. Mice were 

always divided into baseline and AT1R blocked groups to assess the AT1R binding specificity of 

[18F]FEtLos  with the co-injection of the AT1R blocker losartan (70 mg/kg [3], dissolved in PBS). 

2.2. Ex vivo µPET/CT imaging  

The AT1R binding specificity of [18F]FEtLos was evaluated by ex vivo µPET/CT imaging of 

healthy Balb/c Nude mice kidneys after ten minutes of intravenous injection of [18F]FEtLos with 

a dose of 8 ± 3 MBq (218 ± 70 µCi), in the absence (baseline) or presence of losartan potassium 

(AT1R blocked). Mice were euthanized at ten minutes post injection by cervical dislocation, and 

the kidneys were harvested, rinsed in PBS and imaged with an Albira µPET/SPECT/CT imaging 

system (Brucker Corporation, Spain). The ex vivo µPET/CT imaging was recorded using a FOV 

(field of view) of 60 mm and 15 min for PET scan, and 35 kV and 400 µA for CT scan. 
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