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NMR ANALYSIS 

 

Figure S1: 1H-NMR of Compound 4 

 



 

Figure S2: 13C-NMR of Compound 4 

 



 

Figure S3: COSY-NMR of Compound 4 

 



 

Figure S4: HSQC-NMR of Compound 4 

 



 

Figure S5: HMBC-NMR of Compound 4 

 



 

Figure S6: 1H-NMR of Compound 5 

 



 

Figure S7: 13C-NMR of Compound 5 

 



 

Figure S8: COSY-NMR of Compound 5 

 



 

Figure S9: HSQC-NMR of Compound 5 

 



 

Figure S10: HMBC-NMR of Compound 5 

 

 

 



 

Figure S11: 1H-NMR of Compound 6 

 



 

Figure S12: 13C-NMR of Compound 6 

 



 

Figure S13: COSY-NMR of Compound 6 

 



 

Figure S14: HSQC-NMR of Compound 6 

 



 

Figure S15: HMBC-NMR of Compound 6 

 



 

Figure S16: 1H-NMR of Compound 7 

 



 

Figure S17: 13C-NMR of Compound 7 

 



 

Figure S18: COSY-NMR of Compound 7 

 



 

Figure S19: HSQC-NMR of Compound 7 

 



 

Figure S20: HMBC-NMR of Compound 7 

 



 

Figure S21: 1H-NMR of Compound 8 

 



 

Figure S22: 13C-NMR of Compound 8 

 



 

Figure S23: COSY-NMR of Compound 8 

 



 

Figure S24: HSQC-NMR of Compound 8 

 

 

 



 

Figure S25: 1H-NMR of Compound 9 

 



 

Figure S26: 13C-NMR of Compound 9 

 



 

Figure S27: COSY-NMR of Compound 9 

 



 

Figure S28: HSQC-NMR of Compound 9 

 



 

Figure S29: HMBC-NMR of Compound 9 

 

 

 

 

 

 

 

 

 

 

 

 

 



HPLC CHROMATOGRAMS 

 

Figure S30: HPLC chromatogram of product 7. UV detector: Analytical RP-HPLC condition: 

column XTerra C18 5µm, 250x4.6 mm; water +0.1%TFA/acetonitrile +0.1%TFA isocratic at 80:20 

for 1 min, gradient from 80:20 to 60:40 in 30 min, gradient from 60:40 to 20:80 in 2 min; 1 ml/min, 

220 nm, UV detector. Rt: 17.2 min. 

 

 

Figure S31: HPLC chromatogram of product 9. UV detector: Analytical RP-HPLC condition: 

column XTerra C18 5µm, 250x4.6 mm; water +0.1%TFA/acetonitrile +0.1%TFA isocratic at 80:20 

for 1 min, gradient from 80:20 to 60:40 in 30 min; 1 ml/min, 220 nm, UV detector. Rt: 24.7 min. 

 



 
Figure S32: HPLC chromatogram of crude [18F]1. a) Radiochemical detector; b) UV detector. 

Analytical RP-HPLC condition: column XTerra C18 5µm, 250x4.6 mm; water 

+0.1%TFA/acetonitrile +0.1%TFA isocratic at 80:20 for 1 min, gradient from 80:20 to 60:40 in 30 

min, gradient from 60:40 to 20:80 in 2 min; 1 ml/min, 220 nm, UV detector. Rt [18F] 1: 14.9 min, Rt 

precursor 7: 17.2 min. 

 

 
Figure S33: Semi-preparative RP-HPLC chromatogram of crude [18F]1. a) Radiochemical detector; 

b) UV detector. Semi-preparative RP-HPLC condition: column Clarity Oligo-RP 5µm, 250x10 mm; 

water +0.1%TFA/acetonitrile +0.1%TFA gradient from 80:20 to 60:40 in 30 min; 5 ml/min, 220 nm, 

UV detector. Rt: 20 min 

 

 

a) 

b) 

a) 

b) 



 
 

Figure S34: HPLC chromatogram of pure [18F]1. a) Radiochemical detector; b) UV detector. 

Analytical RP-HPLC condition: column XTerra C18 5µm, 250x4.6 mm; water 

+0.1%TFA/acetonitrile +0.1%TFA isocratic at 80:20 for 1 min, gradient from 80:20 to 60:40 in 30 

min, gradient from 60:40 to 20:80 in 2 min; 1 ml/min, 220 nm, UV detector. Rt [18F]1: 14.9 min 

 

 
Figure S35: HPLC chromatogram of crude 8. UV detector, Analytical RP-HPLC condition: column 

XTerra C18 5µm, 250x4.6 mm; water +0.1%TFA/acetonitrile +0.1%TFA isocratic at 80:20 for 1 

min, gradient from 80:20 to 60:40 in 30 min; 1 ml/min, 220 nm, UV detector. Rt: 14.3 min 

 

a) 

b) 



 
 

Figure S36: HPLC chromatogram of [18F]2. a) Radiochemical detector before purification; b) UV 

detector before purification; 2a) Radiochemical detector after purification; 2b) UV detector after 

purification. Analytical RP-HPLC condition: column XTerra C18 5µm, 250x4.6 mm; water 

+0.1%TFA/acetonitrile +0.1%TFA isocratic at 80:20 for 1 min, gradient from 80:20 to 60:40 in 30 

min, gradient from 60:40 to 20:80 in 2 min; 1 ml/min, 220 nm, UV detector. Rt [18F] AlF2+: 2.5 min, 

Rt product [18F] 2: 18.6 min, Rt PSMA-617-RESCA complexed with [Al(OH)]2+: 20.7 min, Rt 

precursor 9: 24.7 min.   
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CHROMATOGRAMS AND RADIO-TLC FOR IN VITRO STABILITY STUDIES 

 

 

Figure S37: HPLC chromatogram of [18F]AlF2+. a) Radiochemical detector; b) UV detector. 

Analytical RP-HPLC condition: column XTerra C18 5µm, 250x4.6 mm; water 

+0.1%TFA/acetonitrile +0.1%TFA isocratic at 80:20 for 1 min, gradient from 80:20 to 60:40 in 30 

min, gradient from 60:40 to 20:80 in 2 min; 1 ml/min, 220 nm, UV detector. Rt [18F] AlF2+: 2.5 min. 

Injected activity: ~5 MBq 

 

 

 

Figure S38: Radio-TLC of [18F]AlF2+. Eluent ammonium acetate 0.05M, pH 5.5 / ACN  1:1. 

Injected activity: 7.5 kBq 

 

 

 

a) 

b) 



 
 

 

Figure S39: HPLC chromatogram and Radio-TLC of [18F]1 at t=0 in solution.  HPLC: a) 

Radiochemical detector; b) UV detector. Analytical RP-HPLC condition: column XTerra C18 5µm, 

250x4.6 mm; water +0.1%TFA/acetonitrile +0.1%TFA isocratic at 80:20 for 1 min, gradient from 

80:20 to 60:40 in 30 min, gradient from 60:40 to 20:80 in 2 min; 1 ml/min, 220 nm, UV detector. Rt 

[18F]1: 14.9 min. Injected activity: ~18 MBq. TLC: Eluent ammonium acetate 0.05M, pH 5.5 / 

ACN  1:1. Injected activity: 7.5 kBq. 

 

 

a) 

b) 



 

 

Figure S40: HPLC chromatogram and Radio-TLC of [18F]1 at t=2h in solution.  HPLC: a) 

Radiochemical detector; b) UV detector. Analytical RP-HPLC condition: column XTerra C18 5µm, 

250x4.6 mm; water +0.1%TFA/acetonitrile +0.1%TFA isocratic at 80:20 for 1 min, gradient from 

80:20 to 60:40 in 30 min, gradient from 60:40 to 20:80 in 2 min; 1 ml/min, 220 nm, UV detector. Rt 

[18F]1: 14.9 min. Injected activity: ~9 MBq. TLC: Eluent ammonium acetate 0.05M, pH 5.5 / ACN  

1:1. Injected activity: 7.5 kBq. 

 

 

a) 

b) 



 

 

Figure S41: HPLC chromatogram and Radio-TLC of [18F]1 at t=4h in solution.  HPLC: a) 

Radiochemical detector; b) UV detector. Analytical RP-HPLC condition: column XTerra C18 5µm, 

250x4.6 mm; water +0.1%TFA/acetonitrile +0.1%TFA isocratic at 80:20 for 1 min, gradient from 

80:20 to 60:40 in 30 min, gradient from 60:40 to 20:80 in 2 min; 1 ml/min, 220 nm, UV detector. Rt 

[18F]1: 14.9 min. Injected activity: ~4.5 MBq. TLC: Eluent ammonium acetate 0.05M, pH 5.5 / 

ACN  1:1. Injected activity: 7.5 kBq. 

 

 

a) 

b) 



 

 

 

Figure S42: HPLC chromatogram and Radio-TLC of [18F]1 at t=2h incubation in plasma.  HPLC: 

a) Radiochemical detector; b) UV detector. Analytical RP-HPLC condition: column XTerra C18 

5µm, 250x4.6 mm; water +0.1%TFA/acetonitrile +0.1%TFA isocratic at 80:20 for 1 min, gradient 

from 80:20 to 60:40 in 30 min, gradient from 60:40 to 20:80 in 2 min; 1 ml/min, 220 nm, UV 

detector. Rt [18F]1: 14.9 min. Injected activity: ~200 kBq. TLC: c) Report of [18F]1 after plasma 

pellet precipitation by ACN: Deposition of ACN supernatant. Eluent ammonium acetate 0.05M, pH 

5.5 / ACN  1:1. Injected activity: 7.5 kBq. 

 

 

 

 

a) 

b) 

c) 

a) 

b) 



 

Total activity incubated 3.6 MBq 

Supernatant activity 3.2 MBq 

Pellet activity 0.4 MBq 

 

Figure S43: Radio-TLC sheet of [18F]1 at t=2h incubation in plasma.  TLC: a) [18F]1 after plasma 

pellet precipitation by ACN. Deposition of ACN supernatant; b) Deposition of plasma containing 

[18F]1 before pellet precipitation by ACN. C) table of recovery activity. Eluent ammonium acetate 

0.05M, pH 5.5 / ACN  1:1. Injected activity: 7.5 kBq. 

 

 

  

 

 

Figure S44: HPLC chromatogram and Radio-TLC of [18F]1 at t=4h incubation in plasma.  HPLC: 

a) Radiochemical detector; b) UV detector. Analytical RP-HPLC condition: column XTerra C18 

5µm, 250x4.6 mm; water +0.1%TFA/acetonitrile +0.1%TFA isocratic at 80:20 for 1 min, gradient 

from 80:20 to 60:40 in 30 min, gradient from 60:40 to 20:80 in 2 min; 1 ml/min, 220 nm, UV 

c) 

a) 

b) 

c) 



detector. Rt [18F]1: 14.9 min. Injected activity: ~170 kBq. TLC: c) Report of [18F]1 after plasma 

pellet precipitation by ACN. Deposition of ACN supernatant. Eluent ammonium acetate 0.05M, pH 

5.5 / ACN  1:1. Injected activity: 7.5 kBq. 

 

 

 

Total activity incubated 3.89 MBq 

Supernatant activity 3.44 MBq 

Pellet activity 0.45 MBq 

 

Figure S45: Radio-TLC sheet of [18F]1 at t=4h incubation in plasma.  TLC: a) [18F]1 after plasma 

pellet precipitation by ACN. Deposition of ACN supernatant; b) Deposition of plasma containing 

[18F]1 before pellet precipitation by ACN. C) table of recovery activity. Eluents ammonium acetate 

0.05M, pH 5.5 / ACN  1:1. Injected activity: 7.5 kBq. 

 

 

 

a) 

b) 

c) 

a) 

b) 



 

Figure S46: HPLC chromatogram and Radio-TLC of [18F]2 at t=0 in solution. HPLC: a) 

Radiochemical detector; b) UV detector. Analytical RP-HPLC condition: column XTerra C18 5µm, 

250x4.6 mm; water +0.1%TFA/acetonitrile +0.1%TFA isocratic at 80:20 for 1 min, gradient from 

80:20 to 60:40 in 30 min, gradient from 60:40 to 20:80 in 2 min; 1 ml/min, 220 nm, UV detector. Rt 

[18F] AlF2+: 2.5 min, Rt product [18F] 2: 18.6 min, Rt PSMA-617-RESCA complexed with 

[Al(OH)]2+: 20.7 min, Rt precursor 9: 24.7 min. Injected activity: ~13 MBq. TLC: Eluent 

ammonium acetate 0.05M, pH 5.5 / ACN  1:1. Injected activity: 7.5 kBq. 

 

 

a) 

b) 



 

Figure S47: HPLC chromatogram and Radio-TLC of [18F]2 at t=2h in solution. HPLC: a) 

Radiochemical detector; b) UV detector. Analytical RP-HPLC condition: column XTerra C18 5µm, 

250x4.6 mm; water +0.1%TFA/acetonitrile +0.1%TFA isocratic at 80:20 for 1 min, gradient from 

80:20 to 60:40 in 30 min, gradient from 60:40 to 20:80 in 2 min; 1 ml/min, 220 nm, UV detector. Rt 

[18F] AlF2+: 2.5 min, Rt product [18F] 2: 18.6 min, Rt PSMA-617-RESCA complexed with 

[Al(OH)]2+: 20.7 min, Rt precursor 9: 24.7 min. Injected activity: ~6.5 MBq. TLC: Eluent 

ammonium acetate 0.05M, pH 5.5 / ACN  1:1. Injected activity: 7.5 kBq. 

 

 

a) 

b) 



 

Figure S48: HPLC chromatogram and Radio-TLC of [18F]2 at t=4h in solution. HPLC: a) 

Radiochemical detector; b) UV detector. Analytical RP-HPLC condition: column XTerra C18 5µm, 

250x4.6 mm; water +0.1%TFA/acetonitrile +0.1%TFA isocratic at 80:20 for 1 min, gradient from 

80:20 to 60:40 in 30 min, gradient from 60:40 to 20:80 in 2 min; 1 ml/min, 220 nm, UV detector. Rt 

[18F] AlF2+: 2.5 min, Rt product [18F] 2: 18.6 min, Rt PSMA-617-RESCA complexed with 

[Al(OH)]2+: 20.7 min, Rt precursor 9: 24.7 min. Injected activity: ~3.75 MBq. TLC: Eluent 

ammonium acetate 0.05M, pH 5.5 / ACN  1:1. Injected activity: 7.5 kBq. 

 

 

a) 

b) 



 

Figure S49: HPLC chromatogram and Radio-TLC of [18F]2 at t=2h incubation in plasma. HPLC: 

a) Radiochemical detector; b) UV detector. Analytical RP-HPLC condition: column XTerra C18 

5µm, 250x4.6 mm; water +0.1%TFA/acetonitrile +0.1%TFA isocratic at 80:20 for 1 min, gradient 

from 80:20 to 60:40 in 30 min, gradient from 60:40 to 20:80 in 2 min; 1 ml/min, 220 nm, UV 

detector. Rt [18F] AlF2+: 2.5 min, Rt product [18F] 2: 18.6 min. Injected activity: ~160 kBq. TLC: c) 

Report of [18F]2 after plasma pellet precipitation by ACN. Deposition of ACN supernatant. Eluent 

ammonium acetate 0.05M, pH 5.5 / ACN  1:1. Injected activity: 7.5 kBq. 

 

 

 

 

 

Total activity incubated 3.91 MBq 

Supernatant activity 3.46 MBq 

Pellet activity 0.45 MBq 

 

Figure S50: Radio-TLC sheet of [18F]2 at t=2h incubation in plasma.  TLC: a) Deposition of 

plasma containing [18F]2 before pellet precipitation by ACN; b) [18F]2 after plasma pellet 

precipitation by ACN. Deposition of ACN supernatant. c) table of recovery activity. Eluent 

ammonium acetate 0.05M, pH 5.5 / ACN  1:1. Injected activity: 7.5 kBq. 

c) 

a) 

b) 

c) 



 

 

 

Figure S51: HPLC chromatogram and Radio-TLC of [18F]2 at t=4h incubation in plasma. HPLC: 

a) Radiochemical detector; b) UV detector. Analytical RP-HPLC condition: column XTerra C18 

5µm, 250x4.6 mm; water +0.1%TFA/acetonitrile +0.1%TFA isocratic at 80:20 for 1 min, gradient 

from 80:20 to 60:40 in 30 min, gradient from 60:40 to 20:80 in 2 min; 1 ml/min, 220 nm, UV 

detector. Rt [18F] AlF2+: 2.5 min, Rt product [18F] 2: 18.6 min. Injected activity: ~ 170 kBq. TLC: c) 

Report of [18F]2 after plasma pellet precipitation by ACN. Deposition of ACN supernatant. Eluent 

ammonium acetate 0.05M, pH 5.5 / ACN  1:1. Injected activity: 7.5 kBq. 

 

 

 

a) 

b) 

c) 



 

 

Total activity incubated 4.62 MBq 

Supernatant activity 4.05 MBq 

Pellet activity 0.57 MBq 

 

Figure S52: Radio-TLC sheet of [18F]2 at t=4h incubation in plasma.  TLC: a) Deposition of 

plasma containing [18F]2 before pellet precipitation by ACN; b) [18F]2 after plasma pellet 

precipitation by ACN. Deposition of ACN supernatant. c) table of recovery activity. Eluent 

ammonium acetate 0.05M, pH 5.5 / ACN  1:1. Injected activity: 7.5 kBq. 

 

MS SPECTRA 

 

 

Figure S53: MS (m/z) (MS ESI+) of Compound 4 

 

Figure S54: MS2 (m/z) (MS ESI+) of Compound 4  

 

a) 

b) 

c) 



 

Figure S55: MS (m/z) (MS ESI+) of Compound 5 

 

 

Figure S56: MS2 (m/z) (MS ESI+) of Compound 5  

 

 

Figure S57: MS (m/z) (MS ESI+) of Compound 6 

 

Figure S58: MS2 (m/z) (MS ESI+) of Compound 6  

 

 



 

Figure S59: MS (m/z) (TOF  MS ESI-) of Compound 7 

 

 



Figure S60: MS (m/z) (TOF  MS ESI-)  of Compound 7  

 

 

Figure S61: Elemental composition report (TOF  MS ESI-) of Compound 7 

Figure S62: MS (m/z) (MS ESI+) of Compound 8 

 

 

Figure S63: MS2 (m/z) (MS ESI+) of Compound 8  

 

 



 

Figure S64: MS (m/z) (TOF  MS ESI-) of Compound 9 

 

Figure S65: MS (m/z) (TOF  MS ESI-) of Compound 9 



 

 

Figure S66: Elemental composition report (TOF  MS ESI-) of Compound 9 

 

 

BIODISTRIBUTION IMAGES 

 

 

Figure S67: In vitro binding assays in PC3-PIP cells  

[18F]F-PSMA-1007 binding to PSMA in PC3-PIP cells in presence of different concentration of 

PSMA-617-NODA (7) and PSMA-617-RESCA (9). Inhibition constants were 64 and 20 nM for 

PSMA-617-NODA and PSMA-617-RESCA respectively. 

 

 

 

 



 

 

 

 

 

 

 

 

 
Figure S68. PET/CT uptake quantification of [18F]F-PSMA-617-NODA ([18F]1) in salivary 

glands and bone compared to clinical standard [18F]F-PSMA-1007.  

Radiotracer uptake was assessed after 10, 60 and 120 minutes post injection by whole-body PET/CT 

acquisitions. The quantification data are reported for A) salivary glands and B) bone as SUV mean. 

Bars, mean ± SD (n=4 mice); *, p<0.05, **, p<0.01 and ***p<0.001 by 2-way ANOVA Sidak’s 

multiple comparison test. 
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Figure S69: Uptake evaluation of clinical standard [
18

F]F-PSMA-1007 in prostate cancer model 

(LNCaP cells) compared to [
18

F]F-PSMA-617-NODA ([18F]1). 

A) The relative quantification data of PSMA expression in prostate tumor tissue are reported as Δct. 

B) The quantification data are reported as SUV mean of tumor uptake, and as C) tumor to muscle 

ratios (tumor SUV mean/muscle SUV mean). Bars, mean ± SD (n=4 mice); **, p<0.01 and 

***p<0.001 by 2-way ANOVA Sidak’s multiple comparison test.  
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S70: Uptake evaluation of [18F]F-PSMA-1007 and [18F]F-PSMA-617-NODA ([18F]1)  in prostate 

cancer model 

The quantification data are reported as tumour to blood ratios (A) tumour SUV mean/blood SUV 

mean, and B) tumour SUV max/blood SUV mean). Bars, mean ± SD (n=4 mice); ****p<0.0001 by 

2-way ANOVA Sidak’s multiple comparison test.  
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S71: Biodistribution of [
18

F]F-PSMA-617-NODA ([
18

F]1), [
18

F]F-PSMA-1007 and [
18

F]F-

PSMA-617-RESCA ([
18

F]2). Biodistribution of [
18

F]F-PSMA-617-NODA in NSG male mice (A) 

and in nu/nu female mice (B), of [
18

F]F-PSMA-1007 in NSG male mice (C) and of [
18

F]F-PSMA-

617-RESCA in nu/nu female mice (D).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NSG male mice Nu/nu female mice 
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Figure S72. Uptake evaluation of [
18

F]F-PSMA-617-NODA ([
18

F]1) in GBM model 

(Gli36ΔEGFR cells) compared to [
18

F]F-PSMA-617-RESCA ([
18

F]2). 

The tumour uptake results are expressed as tumor to contralateral ratios (tumour SUV 

mean/contralateral SUV mean) (A) and as absolute uptake expressed as SUVmean (B) and SUVmax 

(C). The graph reports absolute uptake in healthy brain contralateral to the tumour (CL) expressed as 

SUVmean (D). Bars, mean ± SD (n=3 mice); *, p<0.05, **, p<0.01 by 2-way ANOVA Sidak’s 

multiple comparison test.  
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Figure S73: Configuration of Trasis All-in-One automated system. Main reagent positions are 

indicated: P2: 0.1M sodium acetate buffer pH=4 (300 µL); P5: QMA Sep-Pak cartridge; P8: 

precursor in 2mM solution (350 µL of EtOH and 100 µL of 0.1M sodium acetate buffer pH=4); 

P10: ultrapure water (10 mL); P11: Saline physiological solution (19 mL); P14: Ethanol (1 mL); 

P16: C18 Sep-Pak cartridge; Reactor: AlCl3 0.2 mM solution (50 µL). 

 

 



 

Figure S74: buffer phosphate pH=2.55/ acetonitrile isocratic 77:23 for 2 min, gradient from 

77:23 to 70:30 in 12 min, gradient from 70:30 to 40:60 in 3 min, isocratic 40:60 for 4 min; 1.3 

ml/min, 225 nm, A) Radiochemical detector, B) UV detector. Rt= 12.1 min 

 

A 
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