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1. NMR and Mass Spectra 

1.1. 1H, DEPT 135 NMR and ESI-HRMS spectra of L-Arginine derivatives 

Compound 3a 
1H NMR (D2O, 400 MHz) spectrum of compound 3a 

 

DEPT 135 NMR spectrum of compound 3a 
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Compound 3b 
1H NMR (D2O, 400 MHz) spectrum of compound 3b 

 

DEPT 135 NMR spectrum of compound 3b 
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ESI-HRMS(+) of compound 3b 

 

 

Compound 3c 
1H NMR (CD3OD, 400 MHz) spectrum of compound 3c 

 

 

 

Arg-MeOBz #25-43 RT: 0.45-0.71 AV: 19 NL: 3.92E8
F: FTMS + p ESI SIM ms [299.15-319.15]
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DEPT 135 NMR spectrum of compound 3c 

 

Compound 3d 
1H NMR (CD3OD, 400 MHz) spectrum of compound 3d 
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DEPT 135 NMR spectrum of compound 3d 

 

 

ESI-HRMS(+) of compound 3d 

 

  

Arg-MeOCin #13-26 RT: 0.29-0.48 AV: 14 NL: 3.73E8
F: FTMS + p ESI SIM ms [325.17-345.17]

326 328 330 332 334 336 338 340 342 344

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

335.17167

C 16 H23 O4 N4

0.84763 ppm

336.17437

C 25 H22 N

-0.91981 ppm

337.17666

C 18 H21 O N6

-1.42449 ppm

343.17531

C 17 H27 O7

0.51553 ppm

332.33045

C 23 H42 N

-2.19226 ppm

328.94717

C 4 H O14 N4

-3.68341 ppm 334.81405 339.59424

345.04362

C 10 H5 O5 N10

-0.77347 ppm326.72600



S7 
 

Compound 3e 
1H NMR (D2O, 400 MHz) spectrum of compound 3e 

 

DEPT 135 NMR spectrum of compound 3e 
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ESI-HRMS(+) of compound 3e 

 

Compound 3f 
1H NMR (D2O, 400 MHz) spectrum of compound 3f 

 

 

 

 

 

LP23-1_1 #1-67 RT: 0.01-1.01 AV: 67 NL: 2.83E7
F: FTMS + p ESI Full ms [100.00-1500.00]
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DEPT 135 NMR spectra of compound 3f 

 

 

 

ESI-HRMS(+) of compound 3f 

 

 

 

LP28-1_2 #1-70 RT: 0.01-1.00 AV: 70 NL: 4.96E7
F: FTMS + p ESI Full ms [200.00-1000.00]
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Compound 3g 
1H NMR (CD3OD, 400 MHz) spectrum of compound 3g 

 

ESI-HRMS(+) of compound 3g 

 

  

Arg-Ph-COO #10-19 RT: 0.25-0.38 AV: 10 NL: 8.15E8
F: FTMS + p ESI SIM ms [285.14-305.14]
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Compound 3h 
1H NMR (D2O, 400 MHz) spectrum of compound 3h 

 

1.2. 1H and 13C NMR spectra of carbamimidoyl-L-proline (2) 
1H NMR (D2O, 400 MHz) spectrum of compound 2 
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13C NMR (D2O, 101 MHz) spectrum of compound 2 

 

 

1.3. 1H, 13C NMR and Mass spectra of compounds 4 and Cernumidine (1) 
1H NMR (CD3OD, 400 MHz) spectrum of Cernumidine (1) 
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13C NMR (CD3OD, 400 MHz) spectrum of Cernumidine (1) 

 

ESI-MS(+) Cernumidine (1)  
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Compound 4a 
1H NMR (D2O, 400 MHz) spectrum of compound 4a 

 

 

 

13C NMR (D2O, 101 MHz) spectrum of compound 4a 
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ESI-HRMS(+) of compound 4a 

 

Compound 4b 
1H NMR (D2O, 400 MHz) spectrum of compound 4b 

 

 

 

 

LP17-1 #16-28 RT: 0.36-0.55 AV: 13 NL: 5.92E6
F: FTMS + p ESI SIM ms [223.13-243.13]
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13C NMR (D2O, 101 MHz) spectrum of compound 4b 

 

 

ESI-HRMS(+) of compound 4b 

 

 

 

 

LP18-4_1 #1-70 RT: 0.00-1.01 AV: 70 NL: 2.81E7
F: FTMS + p ESI Full ms [100.00-1500.00]
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Compound 4c 
1H NMR (CD3OD, 400 MHz) spectrum of compound 4c 

 

 

13C NMR (CD3OD, 101 MHz) spectrum of compound 4c 
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ESI-MS(+) compound 4c  

 

 

ESI-HRMS(+) of compound 4c 

 

 

 

RR-13-38-78 #22-26 RT: 0.32-0.38 AV: 5 NL: 5.95E8
F: FTMS + p ESI SIM ms [249.15-269.15]
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Compound 4d 
1H NMR (CD3OD, 400 MHz) spectrum of compound 4d 

 

13C NMR (CD3OD, 101 MHz) spectrum of compound 4d 
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ESI-MS(+) compound 4d  

 

ESI-HRMS(+) of compound 4d 

 

  

RR-13-51-96 #13-29 RT: 0.19-0.42 AV: 17 NL: 5.91E8
F: FTMS + p ESI SIM ms [251.17-271.17]
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Compound 4e 
1H NMR (CD3OD, 400 MHz) spectrum of compound 4e 

 

13C NMR (CD3OD, 400 MHz) spectrum of compound 4e 
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ESI-HRMS(+) of compound 4e 

 

 

 

 

Compound 4f 
1H NMR (D2O, 400 MHz) spectrum of compound 4f 

 

 

RR-13-52-96 #24-51 RT: 0.35-0.74 AV: 28 NL: 1.91E8
F: FTMS + p ESI SIM ms [237.15-257.15]
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13C NMR (D2O, 101 MHz) spectrum of compound 4f 

 

 

 

ESI-HRMS(+) of compound 4f 

 

MF C8H14N4O 

MW 182.1167 

accurate mass            ion formula                 exact mass                   err (ppm) 

183.1236                  C8H15N4O              183.1240    2.2 
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Compound 4g 
1H NMR (D2O, 400 MHz) spectrum of compound 4g 

 

 

13C NMR (D2O, 101 MHz) spectrum of compound 4g 
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ESI-HRMS(+) of compound 4g 

 

MF C7H14N4O 

MW 170.1167 

accurate mass            ion formula                 exact mass                   err (ppm) 

171.1241                 C7H15N4O              171.1240      -0.4 

 

 

Compound 4h 

1H NMR (D2O, 400 MHz) spectrum of compound 4h 
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ESI-HRMS(+) of compound 4h 

 

MF C16H27N7O3  and  C17H29N7O5 

MW 365.2175   and   411.2230 

accurate mass            ion formula                 exact mass                   err (ppm) 

366.2245                       C16H28N7O3                   366.2248                          0.9  

412.2300            C17H30N7O5                   412.2303                          0.6 
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2. Figures 

 

 

 

Figure S1. 1H-NMR of the mixture of compounds 4a, 6a and 7 

HCO from  

aldehyde (7) H-2  

compound (4a) 
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Figure S2. a) HPLC-ESI-MS chromatogram of reaction mixture to obtain compound 4h, where 

the presence of two pairs of the diastereomers can be observed at 12.6 and 12.8 min; b) and c) 

extracted mass spectra of compound 4h at 12.6 and 12.8 respectively (in positive m/z 366 and 

negative mode m/z 364) 
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Figure S3. a) HPLC-ESI-MS chromatogram of compound 3h, where the presence of two pairs of 

the diastereomers can be observed at 12.6 and 12.8 min; b) and c) extracted mass spectra of 

compound 3h at 12.6 and 12.8 respectively (in positive m/z 412 and negative mode m/z 410) 
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Figure S4. 1H NMR spectrum of the crude mixture where the presence of hemiaminal (9) and 

pyrrolidone (10) were observed (signals between 7.2 and 7.0 ppm are due to the presence of 

oxidant). It is worth to mention that altough the reaction was performed in the presence of 

benzamide, the unreacted portion of the amide was removed during the work-up (CHCl3 

extractions).   
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d) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S5 – a) HPLC-ESI-MS spectra of the decarboxylation of (2) in the absence of nucleophile; 

ion search for m/z 130 [M+H]+ compound 9 and m/z 158 [M+H]+ compound 2; b) extracted 

spectra at the RT 4.1 min; c) extracted spectra at the RT 4.5 min in positive and negative mode; 

d) extracted spectra at the RT 4.7 min. 
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