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Synthesis of amine 1g:  
Amine (1g) was obtained by amination of 3-bromopropanoate (3) by benzylethylamine. 
Debenzylation of amine (4) by reductive cleavage over palladium metal with molecular 
hydrogen yielded the desired amine (1g), Figure S-1. 
 

 
Figure S-1. Synthesis of Amine (1g). 
 
 
 
Ethyl 3-(benzyl(ethyl)amino)propanoate (4): 
To 2.6 mL (20 mmol) of ethyl 3-bromopropanoate (3) cooled to (0-5°C) was added dropwise 
during 5 min 6 mL (40 mmol) of benzylethylamine under vigorously stirring. After few 
minutes, the solution become solid. To this solid was added 30 mL of diethyl ether. The 
suspension was stirred vigorously for 5 min, filtered and the filtrate was concentrated in vacuo 
to give 3.6 g of an oil which is engaged in the next step without further purification. Yield: 76 
% (light yellow oil), FT-IR: 3028, 2972, 2935, 2802, 1732, 1452, 1369, 1247, 1192, 1161, 
1045, 1028 cm-1. 1HNMR (400 MHz, CDCl3): 1.03 (3H, t, 3J=7.2Hz), 1.23 (3H, t, 3J=7.2Hz), 
2.40-2.56 (4H, m), 3.58 (2H, s), 4.11 (2H, q, 3J=7.2Hz), 7.20-7.35 (5H, m). 
 
Ethyl 3-N-ethylaminopropanoate (1g): 
To 2.55 g (10.8 mmol.) of ethyl 3-N-ethylbenzylaminopropanoate diluted in 50 mL of THF 
was added cautiously 1 g of palladium 10 % on carbon. The suspension was hydrogenated at 
atmospheric pressure and room temperature for 6 hours. The reactional medium was degassed 
and the suspension was filtered on a pad of celite to remove the catalyst. The filtrate is 
concentrated in vacuo (bath temperature at 35°C to avoid amidification) to give 1.48 g of 
compound (1g) as an oil. Yield: 94 % (light yellow oil). FT-IR: 3313, 2968, 2937, 2827, 1730, 
1446, 1373, 1186, 1141, 1026 cm-1. 1H NMR (400 MHz, CDCl3): 1.11 (3H, t, 3J=7.2Hz), 1.26 
(3H, t, 3J=7.2Hz), 2.52 (2H, t, 3J=6.4Hz), 2.66 (2H, q, 3J=7.2Hz), 2.89 (2H, t, 3J=6.4Hz), 4.14 
(2H, q, 3J=7.2Hz). 
 
Synthesis of amine (1l):  
Amine (1l) was obtained by reductive amination of commercial 4-formylbenzoic acid (5) using 
2 equivalents of ethylamine in methanol and reducing the intermediate imine by sodium 
borohydride. The obtained amine (1k) was then esterified in refluxing ethanol to give the aimed 
amine (1l), Figure S-2.  
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Figure S-2. Synthesis of amines (1k and 1l). 
 
4-((ethylamino)methyl)-benzoic acid (1k): 
To a cold solution of 4.50 g (30 mmol) of commercial 4-formylbenzoic acid dissolved in 50 
mL of dry methanol was added 20 g of molecular sieves (4A) and 67 mL of ethylamine 0.9 M 
in methanol. The suspension was stirred 14 hours at R.T. and filtered. To the cold filtrate was 
added 2.2 g (30 mmol.) of sodium borohydride by portions and the solution was stirred 15 
hours. The mixture was concentrated to dryness in vacuo and cold water was added. To the 
aqueous layer was added HCl conc. (5 mL) to reach pH 7.15. The mixture was then 
concentrated to dryness under vacuum and the residual solid was extracted twice with 150 mL 
of methanol. The methanolic solution was dried on sodium sulphate, filtered and then 
concentrated to dryness under vacuum to give 4.80 g of white solid corresponding to (1k) 
(zwitterionic form). Yield: 89 % (white solid). FT-IR: 3356, 3037, 2976, 1589, 1543 cm-1. 1H 
NMR (400 MHz, D2O): 1.32 (3H, t, 3J=7.6Hz), 3.15 (2H, q, 3J=7.6Hz), 4.24 (2H, s), 7.48 (2H, 
d, 3J=8.4Hz), 7.85 (2H, d, 3J=8.4Hz). 
 

Ethyl 4-((ethylamino)methyl)-benzoate (1l): 
A suspension of 2.61 g (14.56 mmol) of (1k) and of 3.06 g (17.77 mmol) of p-toluenesulfonic 
acid in a mixture 100 mL of dry toluene and 100 mL of ethanol was heated at reflux for 6 hours 
in a round bottom flask equipped with a Dean-Stark apparatus. After cooling the obtained 
solution, 50 mL of diethyl ether was added, and the suspension was stirred 15 min, then filtered 
and washed 3 times with diethyl ether. The solid was solubilized in 50 mL cold water and 25 
mL. of NaOH 1N aq. was added dropwise. The aqueous solution was extracted 3 times with 
10 mL of DCM. The combined organic layers are dried over Na2SO4 and concentrated in vacuo 
(bath temperature 35°C to avoid amidification) to give 0.63 g of compound (1l) as a light 
yellow oil. Yield: 20 % (light yellow oil). FT-IR: 3313, 2966, 2933, 1712, 1610, 1271, 1101, 
1020, 752 cm-1. 1H NMR (400 MHz, CDCl3): 1.11 (3H, t, 3J=7.2Hz), 1.26 (3H, t, 3J=7.2Hz), 
2.52 (2H, t, 3J=6.4Hz), 2.66 (2H, q, 3J=7.2Hz), 2.89 (2H, t, 3J=6.4Hz), 4.14 (2H, q, 3J=7.2Hz).  
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Chemical Formula: C16H28N2O4S4
Exact Mass: 440.0932
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Chemical Formula: C26H32N2O4S4
Exact Mass: 564.1245
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