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ABSTRACT

New a,a-diamino acids derivatives, as 2-benzamido-2-(benzylamino) acetic acid and 2-benzamido-2-(N,N-dibenzylamino)
acetic acid were synthesized in high yield through alkaline hydrolysis reaction of corresponding N-benzoylated methyl a,a-
diamino esters. The structure of these products were established on the basis of NMR spectroscopy (*H, *3C), and MS data.
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1. Introduction

Amino acids are essential for life as independent units that
are structural units of peptides and proteins. They have
become the focus of many researchers who study their
synthesis and the structure-activity relationship thus
allowing a better approach to understanding their
mechanisms of action [1-4]. The synthesis of new
carboxylic amino acids and their esters is attracting interest
from research teams around the world given the broad
spectrum  of activity they present: biochemistry,
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enzymology, medicine (antibiotics, antiviral, antiprotozoal,
cardiovascular  tissues, neuroexcitatory) [5-8]. The
functional role of amino acids as regulators of protein
degradation was investigated using primary myogenic
precursor cell culture as in vitro model of rainbow trout
white muscle [9]. There is evidence for amino acids as both
positive and negative regulators of protein turnover in
rainbow trout muscle [10]. We focused in the present work
on the synthesis of new carboxylic a,a-diamino acids
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derivative with the aim to have access to new active
biomolecule with a good yield.

2. Experimental

2.1. Deprotection of acid function: Synthesis of N-
benzoylated a,a-diamino acids derivatives 6 - 9

To a solution of the N-benzoylated o,a-diamino ester
derivative (1 mmole) in 10 mL of dioxane/water mixture
(8/2), one adds 1.5 mmole of NaOH (0,5N) with stirring
and at 0°C. The stirring is maintained at room temperature
until disappearance of the starting material. The reaction is
followed by TLC. The solvent is then evaporated and the
pH of the agueous phase is adjusted to 6 using a solution of
sulfuric acid or hydrochloric acid (0,5N). One extracts with
ethyl acetate and the organic layers recovered, are dried and
concentrated under vacuum. The product is recrystallized
from ether/hexane.

2.2. Methyl 2-benzamido-2-(benzylamino)acetate 1: Yield
67 %; m.p.: 104-106 °C (ether/hexane); Rf: 0.54 (ether); *H
NMR (CDCly): oppm: 7.9-6.9 (4m, 12H, NH+ Hyem*
NHamid), 5.5 (d, 1H, H,, 7.5 Hz), 3.87 (d, 2H, CH,, 9.8 Hz),
3.79 (s, 3H, OCH3); ®*C NMR (CDCl3): & ppm: 170.76,
167.37 (2C0O), 139.17, 133.44, 132.06, 128.68, 128.53,
128.27, 127.30, 127.10 (CgHs aromatic carbons), 64.98 (-
CH-), 53.00 (OCHg), 49.18 (CHp); EIMS: m/z = 298.8
(M™); Cy7H1gN,0s.

2.2. 2-Benzamido-2-(benzylamino) acetic acid 3: Yield 90
%; '"H NMR (CDCl3): dppm: 11.02 (s, 1H, Hacid), 7.9-
6.85 (4m, 12H, NH+ Haom+ NHamig), 5.8 (d, 1H, Hq, 7.6
Hz), 3.82 (d, 2H, CH,, 9.83 Hz); EIMS: m/z = 284.8 (M™);
Ci6H16N20s.

CO,H

NHBz

2.4. Methyl 2-benzamido-2-(N,N-dibenzylamino)acetate
2: Yidld 84 %; 'H NMR (CDCls): dppm: 7.87 (d, 1H,
NHania, 7.3 H2), 7.5 (M, 15H, Haom), 5.6 (d, 1H, Hq, 7.3
Hz), 4.0 (s. e, 4H, NCH,), 3.8 (s, 3H, OCH;); *C NMR
(CDCl3): & ppm: 170.44, 167.92 (2CO), 139.58, 133.21,
132.15, 128.96, 128.77, 128.64, 128.26, 127 (CgHs
aromatic carbons), 66.47 (-CH-); 54.05 (CH,), 52.73
(OQH3), M.SE.l: m/z= 388.9 (M+), C24H24N203.
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2.5. 2-Benzamido-2-(N,N-dibenzylamino) acetic acid 4:
Yield 70 %; 'H NMR (CDCl3): dppm: 10.9 (s, 1H, Hacid),
7.8 (d, 1H, NHaig, 7.3 Hz), 7.56 (m, 15H, Hgom), 5.8 (d,
1H, Hq, 7.3 H2), 4.1 (s. e, 4H, NCH,); M.SE.I: m/z = 374.9
(M™); CasHzoNoOs.

Qﬂ wo
N4<

@—/ NHBz

3. Resultsand Discussions

In continuation of our research interest in amino acids
[11,12], we will present in this study, our results
concerning the synthesis of new a,a-diamino acids
derivatives, as 2-benzamido-2-(benzylamino) acetic acid
and 2-benzamido-2-(N,N-dibenzylamino)acetic acid
through alkaline hydrolysis reaction of corresponding N-
benzoylated methyl a,a-diamino esters. After the obtaining
of the N-protected methyl a,a-diamino esters 1-2, we
proceeded to the cleavage of the protecting groups to obtain
the corresponding a,0a-diamino acids 3-4. The hydrolysis
reaction of the a,a-diamino ester methyl 2-benzamido-2-
(benzylamino) acetate 2 in abasic medium is carried out for
approximately 30 minutes and leads, after acidification of
the reaction medium with sulfuric acid or hydrochloric acid,

to the corresponding o,0-diamino acid 2-benzamido-2-
(benzylamino) acetic acid 3 in high yield (scheme 1).

Scheme 1: Synthesis of 2-benzamido-2-(benzylamino)
acetic acid 3

Q—\ CO,CH; 1) NaOH (0.5N) CO,H
< Dioxane/Water ( 8:2) <
D

HN HN
2) H,S0, or HCI (0.5N)
HBz 90 % NHBz

By adopting the same approach and using the same
operating conditions, the hydrolysis of the a,a-diamino
ester methyl 2-benzamido-2-(N,N-dibenzylamino) acetate 3
leads to o,0-diamino acid 2-benzamido-2-(N,N-
dibenzylamino) acetic acid 4 with a very good yield
(scheme 2).
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Scheme 2:  Synthesis of  2-benzamido-2-(N,N-
dibenzylamino) acetic acid 4

Q—\ CO,CH; 1)NaOH (0.5N) CO,H
N : Dioxane/Water ( 8:2) :
—_—_—
N

N

2) H,S0, or HCI (0.5N) : /
HBz 70% NHBz
4. Conclusion

The preparation of 2-benzamido-2-(benzylamino) acetic
acid and 2-benzamido-2-(N,N-dibenzylamino) acetic acid
through alkaline hydrolysis reaction of corresponding N-
benzoylated methyl a,0-diamino esters was carried out by
cleavage of the protecting groups. This method provides a
convenient method and easy procedure for the preparation
of new carboxylic a,a-diamino acids in very satisfactory
yields.
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