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General methods 

Unless otherwise specified, all solvents and reagents were obtained from commercial suppliers, of the best 

grade, and used without further purification. Specifically, Fmoc amino acids and resins were supplied by Iris 

Biotech, Alfa Aesar, Merck or Fluorochem. Coupling reagents were purchased from Merck or Novabiochem. 

Piperidine (PIP) and 3-(Diethylamino)propylamine (DEAPA) were supplied by Merck or TCI (purity >99%). N,N-

dimetilformammide (DMF), N-octylpyrrolidone (NOP), N-butyl-pyrrolidone (NBP), Dimethyl carbonate 

(DMC), Ethyl acetate (AcOEt), Dimethyl sulfoxide (DMSO) and HPLC-quality acetonitrile (CH3CN) were 

purchased from Merck. Milli-Q water was used for RP-HPLC analyses. Automated solid-phase peptide 

syntheses were carried out manually. SPPS at 35 °C was performed using a Minichiller 300 from Huber. The 
1H NMR and 13C NMR spectra were recorded by using an INOVA 600 MHz instrument with a 5 mm probe. All 

chemical shifts were quoted relative to deuterated solvent signals.  

Analytical methods 

HPLC-MS analyses were performed on Agilent 1260 Infinity II system coupled to ESI mass spectrometer 

(positive-ion mode, m/z = 100ς3000 amu, fragmentor 30 V), with the following parameters: 

¶ column Phenomenex Luna C18 5 m˃, 250 x 4.6 mm or InfinityLab Poroshell C18 2.7 m˃, 150 x 3.0 mm 

¶ temperature: 35°C 

¶ injection volume: 10 µL 

¶ UV: 210 nm 

¶ mobile phases: H2O+0.08%TFA (mobile phase A) and ACN+0.08%TFA (mobile phase B) 

¶ flow: 1.0 mL/min 

The gradient of analytical methods reported across the paper are defined as follow: 

 

Method 1 

Column: tƘŜƴƻƳŜƴŜȄ [ǳƴŀ /му р ˃ƳΣ нрл Ȅ пΦс ƳƳ 

Flow: 1 ml/min 

Time (min) Mobile phase A (%) Mobile phase B (%) 

0 95 5 

22 5 95 

25 5 95 

28 95 5 

30 95 5 
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Method 2 

Column: tƘŜƴƻƳŜƴŜȄ [ǳƴŀ /му р ˃ƳΣ нрл Ȅ пΦс ƳƳ 

Flow: 1 ml/min 

Time (min) Mobile phase A (%) Mobile phase B (%) 

0 90 10 

13 70 30 

15 50 50 

18 10 90 

20 10 90 

22 90 10 

25 90 10 

 

Method 3 

Column: tƘŜƴƻƳŜƴŜȄ [ǳƴŀ /му р ˃ƳΣ нрл Ȅ пΦс ƳƳ 

Flow: 1 ml/min 

Time (min) Mobile phase A (%) Mobile phase B (%) 

0 95 5 

1 95 5 

30 85 15 

32 5 95 

32 5 95 

34 95 5 

36 95 5 
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Method 4 

Column: InfinityLab Poroshell C18 2.7 m˃, 150 x 3.0 mm 

Flow: 1 ml/min 

Time (min) Mobile phase A (%) Mobile phase B (%) 

0 80 20 

7 20 80 

10 20 80 

12 80 20 

15 80 20 

 

Method 5 

Column: tƘŜƴƻƳŜƴŜȄ [ǳƴŀ /му р ˃ƳΣ нрл Ȅ пΦс ƳƳ 

Flow: 1 ml/min 

Time (min) Mobile phase A (%) Mobile phase B (%) 

0 95 5 

4 80 20 

15 70 30 

19 50 50 

22 5 95 

24 5 95 

27 95 5 

30 95 5 

 

ChemStation software was used for data processing. Percentage areas of integrated peaks are reported in 

mAu. 
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1. NMR studies 

1H NMR of 1a and 1b 

 

Figure S1. 1H NMR spectrum of Fmoc-Arg(HCl)-OH  

 

 



S6 

 

Figure S2. 1H NMR spectrum of Fmoc-Arg(Pbf)-OH  

 

Fmoc-Arg(HCl)-OH 

 

Fmoc-Arg(HCl)-OH with 1.0 eq of Oxyma Pure 

 
 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.1 mmol, 14.3 mg, 1.0 eq) were dissolved 

in a glass-vial with 0.6 mL of DMF-d7. After 5 minutes the 1H NMR spectrum was acquired. 
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Figure S3. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 1.0 eq of Oxyma pure 

 

Fmoc-Arg(HCl)-OH with 1.0 eq of Oxyma Pure and 1.0 eq of DIC 

 

 
 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.1 mmol, 14.3 mg, 1.0 eq) were dissolved 

in a glass-vial with 0.6 mL of DMF-d7. After 5 minutes bΣb-diisopropyl-carbodiimide (DIC) (0.1 mmol, 15.5 ˃L, 

1.0 eq) was added and the reaction stirred at room temperature. After 2h, the 1H NMR spectrum was 

acquired. 
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Figure S4. 1H NMR spectrum of Fmoc-Arg(HCl)-OH, 1.0 eq of Oxyma pure and 1.0 eq of DIC 

 

Fmoc-Arg(HCl)-OH with 2.5 eq of Oxyma Pure 

 

 
 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.25 mmol, 35.6 mg, 2.5 eq) were dissolved 

in a glass-vial with 0.6 mL of DMF-d7. After 5 minutes the 1H NMR spectrum was acquired 
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Figure S5. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 2.5 eq of Oxyma Pure 

 

Fmoc-Arg(HCl)-OH with 2.5 eq of Oxyma Pure and 1.0 eq of DIC 

 

 
 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.25 mmol, 35.6 mg, 2.5 eq) were dissolved 

in a glass-vial with 0.6 mL of DMF-d7. After 5 minutes DIC (0.1 mmol, 15.5 ˃L, 1.0 eq) was added and the 

reaction stirred at room temperature. After 2h, the 1H NMR spectrum was acquired. 
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Figure S6. 1H NMR spectrum of Fmoc-Arg(HCl)-OH, 2.5 eq of Oxyma Pure and 1.0 eq of DIC 

 

Fmoc-Arg(HCl)-OH with 1.0 eq of HOBt 

 

 
 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and HOBt (0.1 mmol, 13.5 mg, 1.0 eq) were dissolved in a 

glass-vial with 0.6 mL of DMF-d7. After 5 minutes the 1H NMR spectrum was acquired. 
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Figure S7. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 1.0 eq of HOBt 

 

Fmoc-Arg(HCl)-OH with 1.0 eq of HOBt and 1.0 eq of DIC 

 

 
 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and HOBt (0.1 mmol, 13.5 mg, 1.0 eq) were dissolved in a 

glass-vial with 0.6 mL of DMF-d7. After 5 minutes DIC (0.1 mmol, 15.5 ˃L, 1.0 eq) was added and the reaction 

stirred at room temperature. After 2h, the 1H NMR spectrum was acquired. 
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Figure S8. 1H NMR spectrum of Fmoc-Arg(HCl)-OH, 1.0 eq of HOBt and 1.0 eq of DIC 

 

Fmoc-Arg(HCl)-OH with 2.5 eq of HOBt 

 

 
 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and HOBt (0.25 mmol, 33.7 mg, 2.5 eq) were dissolved in a 

glass-vial with 0.6 mL of DMF-d7. After 5 minutes the 1H NMR spectrum was acquired. 
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Figure S9. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 2.5 eq of HOBt 

 

Fmoc-Arg(HCl)-OH with 2.5 eq of HOBt and 1.0 eq of DIC 

 

 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and HOBt (0.25 mmol, 33.7 mg, 2.5 eq) were dissolved in a 

glass-vial with 0.6 mL of DMF-d7. After 5 minutes DIC (0.1 mmol, 15.5 ˃L, 1.0 eq) was added and the reaction 

stirred at room temperature. After 2h, the 1H NMR spectrum was acquired. 
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Figure S10. 1H NMR spectrum of Fmoc-Arg(HCl)-OH, 2.5 eq of HOBt and 1.0 eq of DIC 

 

Fmoc-Arg(HCl)-OH with 1.0 eq of HOAt 

 

 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and HOAt (0.1 mmol, 13.6 mg, 1.0 eq) were dissolved in a 

glass-vial with 0.6 mL of DMF-d7. After 5 minutes the 1H NMR spectrum was acquired. 
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Figure S11. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 1.0 eq of HOAt 

 

Fmoc-Arg(HCl)-OH with 1.0 eq of HOAt and 1.0 eq of DIC 

 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and HOAt (0.1 mmol, 13.6 mg, 0.1 eq) were dissolved in a 

glass-vial with 0.6 mL of DMF-d7. After 5 minutes DIC (0.1 mmol, 15.5 ˃L, 1.0 eq) was added and the reaction 

stirred at room temperature. After 2h, the 1H NMR spectrum was acquired. 
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Figure S12. 1H NMR spectrum of Fmoc-Arg(HCl)-OH, 1.0 eq of HOAt and 1.0 eq of DIC 

 

 

Fmoc-Arg(HCl)-OH with 2.5 eq of HOAt 

 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and HOAt (0.25 mmol, 34.0 mg, 2.5 eq) were dissolved in a 

glass-vial with 0.6 mL of DMF-d7. After 5 minutes the 1H NMR spectrum was acquired. 
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Figure S13. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 2.5 eq of HOAt 

 

Fmoc-Arg(HCl)-OH with 2.5 eq of HOAt and 1.0 eq of DIC 

 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and HOAt (0.25 mmol, 34.0 mg, 0.25 eq) were dissolved in a 

glass-vial with 0.6 mL of DMF-d7. After 5 minutes, DIC (0.1 mmol, 15.5 ˃L, 1.0 eq) was added and the reaction 

stirred at room temperature. After 2h, the 1H NMR spectrum was acquired. 
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Figure S14. 1H NMR spectrum of Fmoc-Arg(HCl)-OH, 2.5 eq of HOAt and 1.0 eq of DIC 

 

Fmoc-Arg(HCl)-OH with 1.0 eq of Oxyma B  

 

 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma B (0.1 mmol, 18.5 mg, 1.0 eq) were dissolved in a 

glass-vial with 0.6 mL of DMF-d7. After 5 minutes the 1H NMR spectrum was acquired. 
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Figure S15. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 1.0 eq of Oxyma B 

 

Fmoc-Arg(HCl)-OH with 1.0 eq of Oxyma B and 1.0 eq of DIC 

 

 
 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma B (0.1 mmol, 18.5 mg, 0.1 eq) were dissolved in a 

glass-vial with 0.6 mL of DMF-d7. After 5 minutes DIC (0.1 mmol, 15.5 ˃L, 1.0 eq) was added and the reaction 

stirred at room temperature. After 3h, the 1H NMR spectrum was acquired. 
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Figure S16. 1H NMR spectrum of Fmoc-Arg(HCl)-OH, 1.0 eq of Oxyma B and 1.0 eq of DIC 

 

Fmoc-Arg(HCl)-OH with 2.5 eq of Oxyma B  
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Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma B (0.25 mmol, 40.2 mg, 0.25 eq) were dissolved 

in a glass-vial with 0.6 mL of DMF-d7. After 5 minutes the 1H NMR spectrum was acquired. 

 

 
Figure S17. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 2.5 eq of Oxyma B 

 

Fmoc-Arg(HCl)-OH with 2.5 eq of Oxyma B and 1.0 eq of DIC 

 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma B (0.25 mmol, 40.2 mg, 0.25 eq) were dissolved 

in a glass-vial with 0.6 mL of DMF-d7. After 5 minutes DIC (0.1 mmol, 15.5 ˃L, 1.0 eq) was added and the 

reaction stirred at room temperature. After 3h, the 1H NMR spectrum was acquired. 
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Figure S18. 1H NMR spectrum of Fmoc-Arg(HCl)-OH, 2.5 eq of Oxyma B and 1.0 eq of DIC 

 

Fmoc-Arg(Pbf)-OH 
 

Fmoc-Arg(Pbf)-OH and 1.0 eq of Oxyma Pure 
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Fmoc-Arg(Pbf)-OH (0.1 mmol, 64.9 mg, 1.0 eq) and Oxyma Pure (0.1 mmol, 14.3 mg, 1.0 eq) were dissolved 

in a glass-vial with 0.6 mL of DMF-d7. After 5 minutes the 1H NMR spectrum was acquired 

 

 

Figure S19. 1H NMR spectrum of Fmoc-Arg(Pbf)-OH and 1.0 eq of Oxyma pure 

 

Fmoc-Arg(Pbf)-OH with 1.0 eq of Oxyma Pure and 1.0 eq of DIC 

 

Fmoc-Arg(Pbf)-OH (0.1 mmol, 64.9 mg, 1.0 eq) and Oxyma Pure (0.1 mmol, 14.3 mg, 1.0 eq) were dissolved 

in a glass-vial with 0.6 mL of DMF-d7. After 5 minutes DIC (0.1 mmol, 15.5 ˃L, 1.0 eq) was added and the 

reaction stirred at room temperature. After 2h, the 1H NMR spectrum was acquired. 
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Figure S20. 1H NMR spectrum of Fmoc-Arg(Pbf)-OH, 1.0 eq of Oxyma pure and 1.0 eq of DIC 

 

Fmoc-Arg(Pbf)-OH and 2.5 eq of Oxyma Pure 
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Fmoc-Arg(Pbf)-OH (0.1 mmol, 64.9 mg, 1.0 eq) and Oxyma Pure (0.25 mmol, 35.7 mg, 2.5 eq) were dissolved 

in a glass-vial with 0.6 mL of DMF-d7. After 5 minutes the 1H NMR spectrum was acquired 

 

Figure S21. 1H NMR spectrum of Fmoc-Arg(Pbf)-OH and 2.5 eq of Oxyma pure 

 

Fmoc-Arg(Pbf)-OH with 2.5 eq of Oxyma Pure and 1.0 eq of DIC 

 

Fmoc-Arg(Pbf)-OH (0.1 mmol, 64.9 mg, 1.0 eq) and Oxyma Pure (0.25 mmol, 35.7 mg, 2.5 eq) were dissolved 

in a glass-vial with 0.6 mL of DMF-d7. After 5 minutes DIC (0.1 mmol, 15.5 ˃L, 1.0 eq) was added and the 

reaction stirred at room temperature. After 2h, the 1H NMR spectrum was acquired. 
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Figure S22. 1H NMR spectrum of Fmoc-Arg(Pbf)-OH, 2.5 eq of Oxyma pure and 1.0 eq of DIC 

 

 

NMR of Fmoc-Arg(HCl)-OH with different solvents and concentrations 
 

1H NMR in concentrated systems 

 

Fmoc-Arg(HCl)-OH with 1.0 eq of Oxyma Pure 
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Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.1 mmol, 14.3 mg, 1.0 eq) were dissolved 

in a glass-vial with 0.35 mL of DMF-d7. After 5 minutes the 1H NMR spectrum was acquired. 

 

 
Figure S23. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 1.0 eq of Oxyma pure 

 

Fmoc-Arg(HCl)-OH with 1.0 eq of Oxyma Pure and 1.0 eq of DIC 
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Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.1 mmol, 14.3 mg, 1.0 eq) were dissolved 

in a glass-vial with 0.35 mL of DMF-d7. After 5 minutes DIC (0.1 mmol, 15.5 ˃L, 1.0 eq) was added and the 

reaction stirred at room temperature. After 1h, the 1H NMR spectrum was acquired. 

 

 

Figure S24. 1H NMR spectrum of Fmoc-Arg(HCl)-OH, 1.0 eq of Oxyma pure and 1.0 eq of DIC 

 

Fmoc-Arg(HCl)-OH with 2.5 eq of Oxyma Pure 
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Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.25 mmol, 35.6 mg, 2.5 eq) were dissolved 

in a glass-vial with 0.35 mL of DMF-d7. After 5 minutes the 1H NMR spectrum was acquired 

 
Figure S25. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 2.5 eq of Oxyma pure 

 

Fmoc-Arg(HCl)-OH with 2.5 eq of Oxyma Pure and 1.0 eq of DIC 
 

 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.25 mmol, 35.6 mg, 2.5 eq) were dissolved 
in a glass-vial with 0.35 mL of DMF-d7. After 5 minutes DIC (0.1 mmol, 15.5 ˃L, 1.0 eq) was added and the 
reaction stirred ad room temperature. After 1h, the 1H NMR spectrum was acquired. 
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Figure S26. 1H NMR spectrum of Fmoc-Arg(HCl)-OH, 2.5 eq of Oxyma pure and 1.0 eq of DIC 

 

Fmoc-Arg(HCl)-OH with 1.0 eq of Oxyma Pure in DMF:DMSO 9:1 

 

 
 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.1 mmol, 14.3 mg, 1.0 eq) were dissolved 

in a glass-vial with 0.35 mL of DMF-d7:DMSO-d6 9:1. After 5 minutes the 1H NMR spectrum was acquired. 
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Figure S27. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 1.0 eq of Oxyma pure 

 

Fmoc-Arg(HCl)-OH with 1.0 eq of Oxyma Pure and 1.0 eq of DIC in DMF:DMSO 9:1 
 

 
 
Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.25 mmol, 35.6 mg, 2.5 eq) were dissolved 
in a glass-vial with 0.35 mL of DMF-d7:DMSO-d6 9:1. After 5 minutes DIC (0.1 mmol, 15.5 ˃L, 1.0 eq) was 
added and the reaction stirred at room temperature. After 1h, the 1H NMR spectrum was acquired. 
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Figure S28. 1H NMR spectrum of Fmoc-Arg(HCl)-OH, 1.0 eq of Oxyma pure and 1.0 eq of DIC 

 

Fmoc-Arg(HCl)-OH with 2.5 eq of Oxyma Pure in DMF:DMSO 9:1 

 

 
 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.25 mmol, 35.6 mg, 2.5 eq) were dissolved 

in a glass-vial with 0.35 mL of DMF-d7:DMSO-d6 9:1.  After 5 minutes the 1H NMR spectrum was acquired 
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Figure S29. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 2.5 eq of Oxyma pure 

 
Fmoc-Arg(HCl)-OH with 2.5 eq of Oxyma Pure and 1.0 eq of DIC in DMF:DMSO 9:1 
 

 
 
Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.25 mmol, 35.6 mg, 2.5 eq) were dissolved 

in a glass-vial with 0.35 mL of DMF-d7:DMSO-d6 9:1. After 5 minutes DIC (0.1 mmol, 15.5 ˃L, 1.0 eq) was 

added and the reaction stirred at room temperature. After 1h, the 1H NMR spectrum was acquired. 
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Figure S30. 1H NMR spectrum of Fmoc-Arg(HCl)-OH, 1.0 eq of Oxyma pure and 1.0 eq of DIC 

 

Fmoc-Arg(HCl)-OH with 1.0 eq of Oxyma Pure in DMSO  

 

 
 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.1 mmol, 14.3 mg, 1.0 eq) were dissolved 

in a glass-vial with 0.35 mL of DMSO-d6. After 5 minutes the 1H NMR spectrum was acquired. 
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Figure S31. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 1.0 eq of Oxyma pure 

 

Fmoc-Arg(HCl)-OH with 1.0 eq of Oxyma Pure in DMSO and 1.0 eq of DIC 

 

 
 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.25 mmol, 35.6 mg, 2.5 eq) were dissolved 

in a glass-vial with 0.35 mL of DMSO-d6. After 5 minutes DIC (0.1 mmol, 15.5 ˃L, 1.0 eq) was added and the 

reaction stirred ad room temperature. After 1h, the 1H NMR spectrum was acquired. 
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Figure S32. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 1.0 eq of Oxyma pure and 1.0 eq of DIC 

 

Fmoc-Arg(HCl)-OH with 2.5 eq of Oxyma Pure in DMSO  

 

 
 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.25 mmol, 35.6 mg, 2.5 eq) were dissolved 

in a glass-vial with 0.35 mL of DMSO-d6.  After 5 minutes the 1H NMR spectrum was acquired 
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Figure S33. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 2.5 eq of Oxyma pure 

 

Fmoc-Arg(HCl)-OH with 2.5 eq of Oxyma Pure in DMSO and 1.0 eq of DIC 

 

 
 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.25 mmol, 35.6 mg, 2.5 eq) were dissolved 

in a glass-vial with 0.35 mL of DMSO-d6. After 5 minutes DIC (0.1 mmol, 15.5 ˃L, 1.0 eq) was added and the 

reaction stirred at room temperature. After 1h, the 1H NMR spectrum was acquired. 
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Figure S34. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 2.5 eq of Oxyma pure and 1.0 eq of DIC 

 

1H NMR in diluted systems 
 

Fmoc-Arg(HCl)-OH with 1.0 eq of Oxyma Pure 
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Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.1 mmol, 14.3 mg, 1.0 eq) were dissolved 

in a glass-vial with 1.1 mL of DMF-d7. After 5 minutes the 1H NMR spectrum was acquired. 

 

 
Figure S35. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 1.0 eq of Oxyma pure 

 

Fmoc-Arg(HCl)-OH with 1.0 eq of Oxyma Pure and 1.0 eq of DIC 
 

 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.25 mmol, 35.6 mg, 2.5 eq) were dissolved 

in a glass-vial with 1.1 mL of DMF-d7. After 5 minutes DIC (0.1 mmol, 15.5 ˃L, 1.0 eq) was added and the 

reaction stirred at room temperature. After 3h, the 1H NMR spectrum was acquired. 
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Figure S36. 1H NMR spectrum of Fmoc-Arg(HCl)-OH, 1.0 eq of Oxyma pure and 1.0 eq of DIC 

 

Fmoc-Arg(HCl)-OH with 2.5 eq of Oxyma Pure 

 
 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.25 mmol, 35.6 mg, 2.5 eq) were dissolved 

in a glass-vial with 1.1 mL of DMF-d7.  After 5 minutes the 1H NMR spectrum was acquired 
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Figure S37. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 2.5 eq of Oxyma pure 

 

Fmoc-Arg(HCl)-OH with 2.5 eq of Oxyma Pure and 1.0 eq of DIC 
 

 
 
Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and Oxyma Pure (0.25 mmol, 35.6 mg, 2.5 eq) were dissolved 

in a glass-vial with 1.1 mL of DMF-d7. After 5 minutes DIC (0.1 mmol, 15.5 ˃L, 1.0 eq) was added and the 

reaction stirred ad room temperature. After 3h, the 1H NMR spectrum was acquired. 
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Figure S38. 1H NMR spectrum of Fmoc-Arg(HCl)-OH, 2.5 eq of Oxyma pure and 1.0 eq of DIC 
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Anhydride formation 

 

 
 

Fmoc-Arg(HCl)-OH (0.1 mmol, 42.9 mg, 1.0 eq) and DIC (0.1 mmol, 15.5 L˃, 1.0 eq) were dissolved in a glass-

vial with 0.6 mL of DMF-d7. After 60 minutes the 1H NMR spectrum was acquired 

 

 
Figure S39. 1H NMR spectrum of Fmoc-Arg(HCl)-OH and 1.0 eq of DIC to form the anhydride 
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Figure S40. 13C NMR spectrum of Fmoc-Arg(HCl)-OH and 1.0 eq of DIC to form the anhydride 

 

 

Figure S41. 13C NMR spectrum of Fmoc-Arg(HCl)-OH and 1.0 eq of DIC to form the anhydride 
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2. Terminal arginine coupling agent efficiency 

General procedure 

 

 

Table S1. Evaluation of the coupling agent efficiency with terminal arginine 

 

Entrya Auxiliary (equiv) Solvent pKa 15/14b 

1 3a (2) DMF 4.6 >99/1 

2 3a (5) DMF 4.6 >99/1 

3 3b (5) DMF 4.6 >99/1 

4 3c (5) DMF 3.3 >99/1 

5 3d (5) DMF 8.2 87/13 

6 3a (5) NMP 8.2 >99/1 

7 3a (5) DMSO/AcOEt 1/9 4.6 83/17 

8 3a (5) NOP/DMC 8/2 4.6 97/3 

9 3a (5) NBP/DMC 8/2 4.6 >99/1 

10 3a (5) NBP/AcOEt 8/2 4.6 >99/1 

a1a/3/5 in a 2/X/2 respect to 14 were dissolved in the solvent and after 5 min activation 

added to the resin at room temperature. bDetermined by HPLC-MS after cleavage and 

precipitation.  

 

The synthesis was carried out by using Gly-Phe-Leu-CTC resin (200 mg, loading 0.7 mmol gҍ1). After swelling 

of the resin in 2 mL of the selected solvent, Fmoc-L-Arg(HCl)-OH (2.0 eq, 120.1 mg, 0.28 mmol) and the 

coupling additive (2.0-5.0 eq, 0.28-0.70 mmol) were diluted in 1 mL of the selected solvent and preactivated 

by DIC (2.0 eq, 43.5 ˃L , 0.28 mmol) for 5 min, added to the resin and stirred at room temperature. After 90 

min, 5 mg of the resin was taken, washed with DCM to perform the mini cleavage to evaluate the conversion 

into Fmoc-Arg-Gly-Phe-Leu-OH. The dry peptide resin was suspended in 0.25 mL of the mixture TFA/H2O 

(95.0/5.0 v/v), stirred for 2 h, filtered and the conversion was monitored by HPLC-MS analysis (Analytical 

Method 1). 

At this point, the Fmoc protective group was removed by treating the peptide resin with a 20% piperidine 

solution in the solvent (2 × 1 mL, 15 min each) and the resin was washed with the solvent (3 × 1 mL). 

After the Fmoc-cleavage of the N-terminal alpha-amino group, the peptide resin was washed with the 

selected solvent (3 × 1 mL) and DCM (3 × 1 mL). The dry peptide resin was suspended in 2 mL of the mixture 

TFA/H2O (95.0/5.0 v/v) and stirred for 2 h. The resin was filtered off and diisopropylether (10 mL) cooled to 

4 °C was added to the solution. The peptide was filtered and dried in vacuo to obtain crude H-Arg-Gly-Phe-

Leu-OH and the ratio 14/15 monitored by HPLC-MS (Analytical Method 1). 

 

NH2-Gly-Phe-Leu-

1. Fmoc-Arg(HCl)-OH 1a (2.0 equiv)
    DIC 5 (2.0 equiv)

3 (2.0-5.0 equiv)

2. Deprotection with 20% 
piperidine solution

NH2-Arg -Gly-Phe-Leu-

14 15
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Entry 1, Table S1 

 

Product m/z observed Rt (min) Area (%) 

Fmoc-R-G-F-L 714.5 [M+H]+ 15.451 >99 

G-F-L 336.3 [M+H]+ 10.739 n.d 

Figure S42. Chromatogram after the mini cleavage of Fmoc-Arg-Gly-Phe-Leu-OH synthesis in DMF with Oxyma pure/DIC 

2/2 ratio (Entry 1, Table S1). 

 

Entry 1, Table S1 

 
 

Product m/z observed Rt (min) Area (%) 

R-G-F-L 492.2 [M+H]+ 10.042 >99 

G-F-L 336.3 [M+H]+ 10.730 n.d 

Figure S43. Chromatogram of H-Arg-Gly-Phe-Leu-OH synthesis in DMF with Oxyma pure/DIC 2/2 ratio (Entry 1, Table 

S1). 

 

Entry 2, Table S1 
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Product m/z observed Rt (min) Area (%) 

Fmoc-R-G-F-L 714.5 [M+H]+ 15.464 >99 

G-F-L 336.3 [M+H]+ 10.730 n.d 

Figure S44. Chromatogram after the mini cleavage of Fmoc-Arg-Gly-Phe-Leu-OH synthesis in DMF with Oxyma pure/DIC 

5/2 ratio (Entry 2, Table S1).  

 

Entry 2, Table S1 

 
 

Product m/z observed Rt (min) Area (%) 

R-G-F-L 492.2 [M+H]+ 10.063 >99 

G-F-L 336.3 [M+H]+ 10.738 n.d 

Figure S45. Chromatogram of H-Arg-Gly-Phe-Leu-OH synthesis in DMF with Oxyma pure/DIC 5/2 ratio (Entry 2, Table 

S1). 

 

Entry 3, Table S1 

 
Product m/z observed Rt (min) Area (%) 

Fmoc-R-G-F-L 714.5 [M+H]+ 15.454 >99 

G-F-L 336.3 [M+H]+ 10.733 n.d 

Figure S46. Chromatogram after the mini cleavage of Fmoc-Arg-Gly-Phe-Leu-OH synthesis in DMF with HOBt/DIC 5/2 

ratio (Entry 3, Table S1).  

 

 

 


