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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.
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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™'. "THNMR (400 MHz, CDCl3): 1.03 (3H, t, 3J=7.2Hz), 1.23 (3H, t, J=7.2Hz),
2.40-2.56 (4H, m), 3.58 (2H, s), 4.11 (2H, q, *J=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™'. 'H 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, *J=7.2Hz), 2.89 (2H, t, J=6.4Hz), 4.14
(2H, q, }J=7.2Hz).

Synthesis of amine (11):

Amine (11) 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 (11), Figure S-2.
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Figure S-2. Synthesis of amines (1k and 11).

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 HCI 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™. 1H
NMR (400 MHz, D;0): 1.32 (3H, t, 3]=7.6Hz), 3.15 (2H, q, J=7.6Hz), 4.24 (2H, s), 7.48 (2H,
d, *J=8.4Hz), 7.85 (2H, d, 3J=8.4Hz).

Ethyl 4-((ethylamino)methyl)-benzoate (11):

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 (11) as a light
yellow oil. Yield: 20 % (light yellow oil). FT-IR: 3313, 2966, 2933, 1712, 1610, 1271, 1101,
1020, 752 cm’!. 'TH NMR (400 MHz, CDCl3): 1.11 (3H, t, *J=7.2Hz), 1.26 (3H, t, 3J=7.2Hz),
2.52 (2H, t, *J=6.4Hz), 2.66 (2H, q, *J=7.2Hz), 2.89 (2H, t, J=6.4Hz), 4.14 (2H, q, *J=7.2Hz).
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Chemical Formula: C;gH>gN>0454
Exact Mass: 440.0932
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Elemental Composition Report Page 1

Multiple Mass Analysis: 2 mass(es) processed
Tolerance = 5.0 PPM / DBE: min =0.0, max =7.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 4

Monoisotopic Mass, Even Electron lons

2538 formula(e) evaluated with 3 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-3 0:0-6 Na:0-1 S:0-4

2009016 78 (0.471) Cm (76:79-(4:14+406:411)) 02-Sep-2020
SNO0321L1
1: TOF MS ES+
2.64e+004
— 463.0811
cyﬂ;
N 441.1015
i 464.0839
4 442.1070
466.0801
o] 409.2149 446 3080 aag2sa0 | (| H4T1S8 : 77 481.0706486.1743
AR mEEEr ey LARES LEREE RAREN IUULES UL AEAE ULSE RS UL UL R L B L L B L L L I LU UL IR LA LSS e e e e
410.0 415.0 440.0 445.0 450.0 460.0 465.0 l : I ! : ‘ I I I ‘
Minimum: 25.00 0.0
Maximum: 100.00 7.0
Mass RA DBE i-FIT (Norm) Formula
441.10158 37.13 3.5 397.3 3.3 Cleé
.5 4.5 394.1 0.0 C1l9
463.0811 100.00 «1 3.5 576.2 0.0 Clé6
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O\O_
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Chemical Formula: Cy6H35N50454
Exact Mass: 564.1245
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Elemental Composition Report

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min = 0.0, max = 15.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 4

Monoisotopic Mass, Even Electron lons

1096 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-5 0:0-5 S:0-4
2007172 297 (1.807) Cm (290:304)

597.1054 603.

Page 1

17-Jul-2020

1.59e+004

10.1885
610.1885612

SNO0317L1
1: TOF MS ES+
100+ 565.1321
%__ 566.1360
0| 5215304 533.1602 535.5373 549.1649551.1335 o0+ 138¢ ‘ | 5|8?~15,’59 ‘ !
520 525 530 535 540 545 550 555 560 565 570 575 580 585 590 595
Minimum: 0.0
Maximum: 5.0 10.0 15.0
Mass Calc. Mass mDa PPM DBE 1-FIT i~FIT (Norm) Formula

565.1321 565.1323 -0.2 -0.4 11.5 543.8 0.0 Cc26 H33 N2 04 54

T T T T

.1896624.1866626.1891 m
T T T T

610 815 620 625

/z



