
Asian Pub. Corp.

www.asianpubs.org

Asian Journal of
Materials Chemistry
Volume: 1 Year: 2016
Issue: 1 Month: January-March
pp: 33-37
DOI: http://dx.doi.org/10.14233/ajomc.2016.AJOMC-P14

Received: 24 February 2016

Accepted: 25 April 2016

Published: 10 May 2016

Author affiliations:

1Laboratory of Organic Chemistry, Natural Products and Analysis
(COSNA), Faculty of Sciences, Department of Chemistry, University
of Tlemcen, Tlemcen, Algeria
2Laboratoire Matériaux Avancés et Physicochimie Pour l'environnement
et la santé (MAPES), Faculté des Sciences. Université Djillali Liabes,
Sidi Bel Abbes, Algeria

To whom correspondence to be addressed:

E-mail: cosnalab@yahoo.fr
Tel./Fax: +213 43 215886

Synthesis of Novel Azapseudopeptide
Derivatives and Their Antimicrobial Activities

C. Redouane1, M. Bouhaous2,
A. Naser2 and J. Kajima Mulengi1,

K E Y W O R D S

Hydrazinoester, Peptidomimitics, Pseudopeptides, Schiff base,
Antibacterial activity.

ARTICLE

Available online at: http://ajmc.asianpubs.org

I N T R O D U C T I O N

Peptidomimetics are considered mimics of natural peptides,
retaining the main biological effect of the latter, while impro-
ving their established many poor therapeutic profiles such as
poor bioavailability, poor metabolic stability and receptor
selectivity. For this reason, numerous structural modifications,
involving both the peptide backbone and the amino acid side
chains, have been considered and proved to be promising for
future development [1-7].

Among interesting modifications of the backbone of
peptides included the synthesis of aza-peptides, involving the
replacement of α-C or β-C of amino acid residues with a
nitrogen atom. Therefore, aza-amino acids impart a unique
conformational feature to peptidic structures because of the
loss of chirality and reduction of flexibility of the parent linear
peptide [8]. Hess et al. [9] replaced an amino acid residue in a
natural peptide with an azaamino acid. Their work consisted
in incorporating an aza-valine (aza-val) residue in position
three in the analog of the angiotensin bovine II (Fig. 1). The
biological activity assessment of the novel compound showed
a major vasoconstriction entailing an increase of blood pressure.

Besides aza-amino acids form an important class of com-
pounds because of their interesting diversified biological and
pharmacokinetic properties such as a good ovulation-inducing
property of luliberin [11,12], together with inhibitory activities

The synthesis of β-lactams as azapseudopeptides was carried out in
three stages affording reasonable yields. The Schiff base [ethyl 2-{2-
(benzylidene)hydrazinyl}acetate] (2) has been prepared from ethyl
hydrazinylacetate and benzaldehydes derivatives. Schiff bases led to
novel azapseudopeptide derivatives 3 on treatment with chloro acetyl
chloride in the presence of triethylamine. Identification of final
compounds were confirmed by FT-IR, 1H NMR and 13C NMR data.
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Fig. 1. Analog pseudopeptide of angiotensin bovine II [Ref. 10]

such as serine proteases [13-18], potent HIV-1 proteases with
high antiviral activity [19-24], β-lactamases [25] and both
anticoagulant [26,27] and anticonvulsant activities [28].

We report herein the synthesis of novel azapseudopeptides
derivatives belonging to β-lactams family. As literature set forth
the azetidinone ring system is a common structural moiety in
number of broad spectrum β-lactam antibiotics like penicillins
and cephalosporins behaving as chemotherapeutic agents to
treat bacterial infections and diseases [29-32]. In the light of
these observations, we planned to prepare a series of aza-
pseudopeptides derivatives by incorporating the azetidinone
moiety from hydrazinoesters with an aim to improve anti-
bacterial as well as antifungal activities.

E X P E R I M E N T A L

All the reactions with dry solvents were carried out under
dry nitrogen. Infrared spectra were collected from a Mattson
Genesis II FTIR instrument. NMR spectra were recorded in
CDCl3/DMSO-d6 as solvent on a Bruker 300 MHz instrument
using tetramethylsilane (TMS) as an internal standard. Chemical
shifts are given in δ (ppm) and coupling constants (J) values
in Hertz (Hz). Melting points were determined on an Electro-
thermal T1A F3.15A apparatus. Column chromatography was
achieved on silica gel 230-270 mesh (Merck) using appropriate
solvent or mixture of solvents (dichloromethane, methanol or
ether).

Synthesis of hydrazinoethylacetic ester (1): Hydrazino-
ethylacetic ester (1) was prepared by literature procedure [33].
The chloroacetic acid (0.1 mol) was mixed with anhydrous
hydrazine (0.1 mol) in absolute ethanol. The mixture was
refluxed for 6 h. At the end of reaction, the reaction mixture
was concentrated. The residue was dissolved in an aqueous
sodium carbonate solution (20 mL) and extracted with dichloro-
methane (3 × 15 mL) and the combined organic fractions were
washed with brine, dried over magnesium sulfate and evapo-
rated under reduced pressure to provide compound 1 as yellow
oil in good yield (92 %). It was sufficiently pure to be used in
the following step without further purification.

General procedure for the synthesis of ethyl 2-(2-benzyli-
denehydrazinyl)acetate derivatives (2): A mixture of 1 (0.01
mol) and benzaldehyde derivatives (0.01 mol) were stirred
at room temperature for 18 h in ethanol (20 mL). The solid
mass thus obtained was recrystallized from water to obtain
compounds 2a-j.

Ethyl 2-(2,4,6-trimethylbenzylidene)hydrazine-
carboxylate (2a): Yield 60 %; m.p. 268-270 °C; C14H20N2O2;
IR (KBr, νmax, cm-1): 3178.99, 3072, 2913, 2874, 1671, 1135,
1019, 1H NMR (DMSO-d6) δ: 1.32 (m, 3H, CH3), 2.47 (s, 9H,
CH3-Ar), 2.55 (s, 2H, CH2), 4.23 (q, 2H, CH2), 7.28 and 8.23
(s, 2H, H-Ar), 9.03 (s, 1H, -HC=N-), 10.38 (s, 1H, -NH-) ppm,

13C NMR (DMSO-d6) δ: 20.6, 21.1, 21.8, 56.7, 68.6, 127.7,
128.4, 129.6, 137.7, 138.6, 139.6, 143.7, 161.7, 174.2 ppm.

Ethyl 2-[2-(3-chlorobenzylidene)hydrazinyl]acetate (2b):
Yield 60 %; m.p. 176-178 °C; C11H15N2O2Cl, IR (KBr, νmax,
cm-1): 3169, 3097, 2970, 2851, 1686, 1133, 910, 1H NMR
(DMSO-d6) δ: 1.06 (t, 3H, J = 7Hz, -CH3), 3.34 (s, 2H, -CH2-),
3.83 (q, 2H, J = 1.7 Hz, -O-CH2-), 7.35 (m, 4H, H-Ar), 9.67 (s,
1H, -HC=N-), 11.13 (s, 1H, -NH-) ppm, 13C NMR (DMSO-d6)
δ: 20.7, 55.8, 72.5, 121.3, 122, 127.1, 143, 165.7, 172.1 ppm.

Ethyl 2-[2-(2,6-dichlorobenzylidene)hydrazinyl]-
acetate (2c): Yield 62 %; m.p. 53-55 °C; C11H14N2O2Cl2; IR
(KBr, νmax, cm-1): 3171, 3090, 2891, 1667, 1206, 1093, 814,
776, 1H NMR (DMSO-d6) δ: 1.08 (t, 3H, J = 7 Hz, -CH3),
3.35 (s, 2H, -CH2-), 4.27 (q, 2H, J = 5.7 Hz, -O-CH2-), 7.83
(m, 3H, H-Ar), 9.64 (s, 1H, -HC=N-), 11.17 (s, 1H, -NH-) ppm,
13C NMR (DMSO-d6) δ: 20.6, 22, 53.8, 68.6, 113, 130.5, 145.2,
166, 174.1 ppm.

Ethyl 2-[2-(benzo[1,3]dioxol-5-ylmethylene)hydrazinyl]-
acetate (2d): Yield 60 %; m.p. 268-270 °C; C12H14N2O3; IR
(KBr, νmax, cm-1): 3183, 3069, 2967, 2915, 1679, 1196, 1100,
1035, 1H NMR (DMSO-d6) δ: 1.08 (t, 3H, J = 7 Hz, -CH3),
3.17 (s, 2H, -CH2-), 3.35 (m, 2H, -OCH2-), 6.0.6 (s, -OCH2O-),
7.23 (m, 2H, H-Ar), 8.56 (s, 1H, -HC=N-), 10.9 (s, 1H, NH)
ppm. 13C NMR (DMSO-d6) δ: 12.2, 20.5, 56.4, 68, 102.1,
105.5, 106.6, 108.9, 122.9, 125.2, 129.4, 142.8, 148.4, 150.4,
161.5, 168.7 ppm.

Ethyl 2-[2-(3,4-dimethoxybenzylidene)hydrazinyl]-
acetate (2e): Yield 60 %; m.p. 128-130 °C; C13H18N2O4; IR
(KBr, cm-1): 3194, 3003, 2954, 2840, 1657, 1140, 1017, 1H
NMR (DMSO-d6) δ: 1.08 (t, 3H, J = 7 Hz, -CH3), 3.35 (s, 2H,
-CH2-), 3.81 (s, 6H, -OCH3), 4.06 (m, 2H, -O-CH2-), 7.5 (m,
3H, H-Ar), 9.67 (s, 1H, -HC=N-), 11.13 (s, 1H, -NH-) ppm,
13C NMR (DMSO-d6) δ: 20.8, 22, 56.1, 72.1, 109.5, 112, 121.3,
122, 127.3, 143, 149.4, 152, 161.2, 172.1 ppm.

Ethyl 2-[2-(3,4-dichlorobenzylidene)hydrazinyl]-
acetate (2f): Yield 74 %; m.p. 68-70 °C; C11H14N2O2Cl2; IR
(KBr, νmax, cm-1): 3182, 3067, 2948, 2855, 1662, 1129, 1030,
872, 816, 1H NMR (DMSO-d6) δ: 1.20 (m, 3H, -CH3), 3.33 (s,
2H, -CH2-), 4.11 (m, 2H, -O-CH2-), 7.83 (m, 3H, H-Ar), 8.72
(s, 1H, -HC=N-), 11.41 (s, 1H, -NH-) ppm, 13C NMR (DMSO-
d6) δ: 15.8, 51.5, 67.2, 126, 128.5, 130.5, 131.2, 134.7, 144.8,
160.3, 171.1 ppm.

Ethyl 2-[2-(2,5-dimethylbenzylidene)hydrazinyl]-
acetate (2j): Yield 60 %; m.p. 128-132 °C; C13H18N2O2; IR
(KBr, νmax, cm-1): 3181, 3090, 2974, 2872, 1679, 1149, 1035,
1H NMR (DMSO-d6) δ: 1.31 (m, 3H, -CH3), 2.15 (s, 6H, CH3-
Ar), 2.53 (s, 2H, -CH2-), 4.26 (m, 2H, -O-CH2-), 7.5 (m, 3H,
H-Ar), 9.03 (s, 1H, -HC=N-), 10.3 (s, 1H, -NH-) ppm, 13C
NMR (DMSO-d6) δ: 16.6, 19, 19.6, 20.5, 20.9, 53.4, 57.5,
62.3, 127.4, 127.7, 128.8, 130.6, 131, 131.7, 132, 135.6, 135.8,
139, 143.4, 160.8, 172.7 ppm.

General procedure for the synthesis of ethyl 2-(3-chloro-
2-oxo-4-phenylazetidin-1-ylamino) acetate derivatives (3):
To a stirred solution of 2 (0.1 mol) in dioxane (20 mL), chloro
acetylchloride (0.1 mol) was added dropwise at 0-5 °C in the
presence of triethylamine (TEA). The mixture was stirred for
24 h and the hydro-chloride was filtered off and excess of
dioxane was distilled off. The mass thus obtained was cooled,
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poured in ice-cold water, filtered, washed, dried and recrysta-
llized from ethanol/water (3:2) to furnish compounds 3a-j
(Scheme-I).

N-NH

COOEt

(2) a-j

R

(3) a-j

N

HN

Cl

O

COOEt

R

Scheme-I: Synthetic route of compounds 3a-j

Ethyl 2-[3-chloro-2-mesityl-4-oxoazetidin-1-ylamino]-
acetate (3a): Yield 55 %; m.p. 165-166 °C; C16H21N2O3Cl; IR
(KBr, νmax, cm-1): 3176, 3067, 2966, 2914, 2873, 2737, 2676,
1670, 1134, 1019, 849, 784, 1H NMR (CDCl3) δ: 1.27 (dt, 3H,
J = 8.4, 5.5 Hz, -CH3), 2.47 (s, 9H, Ar-CH3), 2.68 (s, 2H,
-CH2-), 3.75 (d, 1H, J = 7.2 Hz, -CH-), 4.10 (m, 2H, -O-CH2-),
4.61 (d, 1H, J = 16.4 Hz, -CHCl-), 7.58 (s, 3H, H-Ar), 10.81
(s, 1H, -NH-) ppm, 13C NMR (CDCl3) δ: 11.73, 15.02, 20.6,
21, 21.5, 35.5, 41.6, 64.8, 127.7, 129.7, 137.7, 139, 143.6,
173, 174.4 ppm.

Ethyl 2-[3-chloro-2-(3-chlorophenyl)-4-oxoazetidin-1-
ylamino]acetate (3b): Yield 48 %, m.p 160-163 °C; C13H14Cl2N2O3;
IR (KBr, νmax, cm-1): 3312 (NH), 3078 (CH aromatic), 1760,
1728 (C=O), 1622 (C=N), 744 (C–Cl); 1H NMR (CDCl3) δ:
1.27 (t, 3H, J = 5.2 Hz, -CH3), 2.14 (d, 1H, J = 18.7 Hz, -CH-),
2.39 (s, 2H, -CH2-), 3.7 (d, 1H, J = 6.7 Hz, -CHCl-), 4.23 (m,
2H, -O-CH2-), 7.49 (m, 4H, H-Ar), 10.97 (s, 1H, NH) ppm;
13C NMR (CDCl3) δ: 20.41, 56.1, 64.8, 66.5, 125.5, 126.5,
127, 128.1, 130, 131.32, 134.8, 135.7, 142.3, 161.1, 169.1,
174.5 ppm.

Ethyl 2-[3-chloro-2-(2,6-dichlorophenyl)-4-oxoazetidin-
1-ylamino]acetate (3c): Yield 60 %; m.p. 133-135 °C;
C13H13N2O3Cl3; IR (KBr, νmax, cm-1): 3181, 3091, 2925, 1667,
1206, 1093, 864, 841, 776, 1H NMR (CDCl3) δ: 1.25 (dt, 3H,
J = 7, 4.8 Hz, -CH3), 1.84 (s, 2H, CH2), 2.5 (m, 1H, -CH-),
3.67 (d, 1H, J = 14 Hz, -CHCl-), 4.17 (m, 2H, CH2), 7.43 (m,
4H, HAr), 10.45 (s, 1H, NH); 13C NMR (CDCl3) δ: 20.2, 24.9,
47.4, 53.3, 57.3, 59, 129, 130.2, 132.5, 133.6, 136.7, 152,
157.4, 168.1, 188.7 ppm.

Ethyl 2-[2-(benzo[1,3]dioxol-5-yl)-3-chloro-4-oxo-
azetidin-1-ylamino]acetate (3d): Yield 60 %; m.p. 168-
170 °C; C14H15N2O5Cl; IR (KBr, νmax, m-1): 3184, 3071, 2965,
2916, 1683, 1263, 1115, 1036, 931, 805, 1H NMR (CDCl3) δ:
1.10 (t, 3H, CH3), 2.18 (s, 2H, CH2), 2.5 (q, 2H, CH2), 3.16 (s,
2H, CH2), 6.9 (d, 1H, Ar-CH), 7.1 (d, 1H, CH-Cl), 7.23 (d,
2H, H-Ar), 8.5 (s, 1H, H-Ar), 10.9 (s, 1H, NH) ppm, 20.5, 39,
40, 41, 60.2, 101.8, 104.7, 122.9, 129.4, 132.3, 142.7, 148.4,
151.8, 172.1 ppm.

Ethyl 2-[3-chloro-2-(3,4-dimethoxyphenyl)-4-oxo-
azetidin-1-ylamino]acetate (3e): Yield 51 %; m.p. 178-181
°C; C15H19N2O5Cl; IR (KBr, νmax, cm-1): 3186, 3063, 2964,
2840, 1710, 1122, 1032, 784, 745, 1H NMR (CDCl3) δ: 1.28-
1.38 (m, 3H, CH3), 3.96 (s, 6H, O-CH3), 4.20- 4.25 (m, 2H,
O-CH2), 6.92- 6.95 (d, 1H, CH), 7.25- 8.62 (m, 3H, H-Ar),
9.98 (s, 1H,-NH); 13C NMR (CDCl3) δ: 14.02, 23.76, 28.92,
30.37, 38.75, 55.96, 68.16, 108.83, 110.71, 123.93, 128.798,
138.66, 151.84, 161.17, 182.17 ppm.

Ethyl 2-[3-chloro-2-(3,4-dichlorophenyl)-4-oxo-aze-
tidin-1-ylamino]acetate (3f): Yield 80 %; m.p. 155-158 °C;
C13H13N2O3Cl3; IR (KBr, νmax, cm-1): 3182, 3067, 2948, 2855,
1662, 1129, 1030, 872, 816, 745, 1H NMR (CDCl3) δ: 1.18-
132 (t, 3H, CH3), 4.15 (s, 2H, CH2), 7.19-6.85 (d, 1H, Ar-
CH), 7.45-7.47 (d, 1H, CH), 7.75-7.92 (m, 3H, Ar–H) ppm;
13C NMR (CDCl3) δ: 14.03, 22.98, 29.71, 38.75, 104.67,
127.69, 128.8, 130.9, 133.34, 135.55, 150.95, 153.99, 160.26
ppm.

Ethyl 2-[3-chloro-2-(2,5-dimethylphenyl)-4-oxo-
azetidin-1-ylamino]acetate (3j): Yield 72 %; m.p. 124-126
°C; C15H19Cl1N2O3; IR (KBr, νmax, cm-1): 3177, 3070, 2964,
2852, 1686, 1143, 1023, 872, 816, 745,1H NMR (CDCl3) δ:
1.27-139 (t, 3H, CH3), 2.14-2.43 (m, 2H,OCH2), 2.53 (s, 9H,
CH3-Ar), 4.64 (s, 2H, CH2), 6.83-6.85 (d, 1H, Ar-CH), 7.16-
7.18 (d, 1H, CH-Cl), 7.75-7.92 (d, 1H, Ar–H), 8.15-8.39 (d,
1H, Ar–H), 9.03 (s, 1H, Ar–H), 10.81 (s, 1H, -NH) ppm; 13C
NMR (CDCl3) δ: 15.16, 18.66, 19.71, 20.57, 20.7, 20.95,
127.47, 130.56, 131, 131.7, 134.12, 135.6, 143.75, 16.79,
174.75 ppm.

Antimicrobial activity: The in vitro anti-microbial
activity was carried out against 24 h-old cultures of two bacteria
and two fungi by cup-plate method. Compounds 2a-j and 3a-
j have been tested for their antibac-terial activity against
Escherichia coli, Pseudomonas aeruginosa, Proteus mirabilis
and Staphylococcus aureus. Nutrient agar and potato dextrose
agars were used to grow bacteria and fungi, respectively. The
compounds were tested at a concentration of 200 µg/mL in
DMSO solution using test discs of amoxicillin (25 µg/disc),
ciprofloxacin (5 µg/disc) and gentamycin (10 µg/disc) as
references. Inhibition was recorded by measuring the diameter
of inhibition zone (Ø) 24 h for bacteria. Each experiment was
repeated thrice and the average of three independent determinations
was recorded.

R E S U L T S A N D   D I S C U S S I O N

Scheme-II describes the whole process from chloroacetic
acid to targets. Thus ethyl hydrazinylacetate (1) was prepared
from anhydrous hydrazine on reacting with chloroacetic acid
in absolute ethanol at reflux for 6 h [34] and its spectral analysis
gave satisfactorily results. Thus IR spectrum showed a sharp
and strong absorption band in the region of 3418-3198 cm-1

due to NH–NH2 group and another one above 1728 cm-1 due
to the presence of the ester function in the structure. 1H NMR
spectra substantiated the results of the IR analysis. The charac-
teristic signals of an ester moiety confirmed the presence of
an ethyl ester group as a quartet and a triplet for CH2 and CH3

at δ 4.22 ppm (J = 14 Hz) and δ 1.27 ppm (J = 2.7 Hz), respec-
tively and δ 4.62 ppm for –NH and –NH2 [35].

Schiff bases 2 were obtained through treatment of com-
pound 1 with various aromatic aldehydes in absolute ethanol
in moderate yields. Identification was performed by IR and
1H NMR spectral analysis. The IR spectrum of 2 showed no
absorption band of esters stretching frequency; but instead it
showed an absorption band at 1679 cm-1 for carbonyl group,
showing two sharp bands in the region of 3181 cm-1 for –NH
and at 3090 cm-1 for H-Ar frequencies. 1H NMR spectrum of
2 exhibited multiplets at δ 7.11-8.39 ppm for aromatic protons.
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Scheme-II: General procedure for the synthesis of ethyl 2-(3-chloro-2-oxo-
4-phenylazetidin-1-ylamino)acetate derivatives

Quartet, triplet and singlet for CH2, CH3 and N-CH2-C=O at δ
4.29 ppm (J = 5.7 Hz), δ 1.2 ppm (J = 7 Hz) and 3.35 ppm,
respectively were observed. In the meantime imine protons
were found at δ 9.03 ppm and –NH protons appeared at δ
10.34 ppm. Finally the title compounds 3 were obtained from
compounds 2 that were reacted with chloroacetyl chloride and
triethylamine in chloroform [33,36-41]. The structural analyses
of the new compounds were confirmed by IR and 1H NMR
spectral analysis. Thus IR spectra of 3 showed two sharp strong
absorption bands at 1670 cm-1 for carbonyl amide group.
Further, 1H NMR spectrum exhibited multiplets in the region
at δ 7.60-8.90 ppm for aromatic protons. Quartet and triplet
or multiplets for CH2 and CH3 at δ 4.22 ppm (J = 14 Hz) and
δ 1.27 ppm (J = 5.5 Hz), respectively and δ 10.97 ppm for
–NH were observed. Protons present on the azetidinone ring,
i.e. N-CH-C and C-CH-Cl were observed as doublets at δ 2.11
ppm and δ 2.6 ppm, respectively. All these compounds were
purified by recrystallization in ethanol and water with appro-
priate proportions and characterized on the basis of spectral
analysis.

Biological activity: We used test disc of amoxicillin (25
µg/disc), ciprofloxacin (5 µg/disc) and gentamycin (10 µg/disc)
as references. The compounds were tested at a 200 µg/mL
concentration in dimethyl sulfoxide as a solvent. Inhibition was
recorded by measuring the diameter (Ø) of the inhibition zone
at the end of 24 h growing for bacteria. Each experiment was
repeated thrice and the average of the three independent
determinations was recorded. The results are summarized in
Tables 1 and 2.

Compounds 2a, 2e and 2j showed promising activity
against Escherichia coli, whereas 2b, 2d and 2e were interes-
ting against P. aeruginosa. In the meanwhile compounds 2a
and 2j showed good activity against P. mirabilis and 2e was

TABLE-1 
ANTIMICROBIAL ACTIVITY OF COMPOUNDS 2a-j 

Antibacterial activity zone of inhibition (mm) 
Compd. E.  

coli 
P. 

aeruginosa 
P. 

mirabilis 
S.  

aureus 

2a 22  10  16 6 
2b 10  20  10 – 
2c – – – – 
2d 10  15  10  11 
2e 14 20  10 16 
2f – – – – 
2j 15  13  17  6 
2h – 9 – – 

DMSO – – – – 
Amoxicillin 16 12 – 10 
Ciprofloxacin 24 23 – – 
Gentamycin – 16 – 21 

 

TABLE-2 
ANTIMICROBIAL ACTIVITY OF COMPOUNDS 3a-j 

Antibacterial activity zone of inhibition (mm) 
Compd. 

P. aeruginosa S. aureus 

3a 15 17 
3b 14 9 
3c 12 14 
3d 16 15 
3f 19 8 
3j 18 9 
3h 16 15 

DMSO – – 
Amoxicillin 12 10 
Ciprofloxacin 23 – 
Gentamycin 16 21 
The inhibition activity values represent the average of triplicate 
readings and are labeled in the following manner*: Highly active = 
Inhibition Ø: > 12 mm; Moderately active = Inhibition Ø: 9-12 mm; 
Slightly active = Inhibition Ø: 6-9 mm; Not sensitive (Inactive) = 
Inhibition Ø: < 6 mm; –: No inhibition 

 

active against S. aureus. The introduction of the β-lactam
moiety into 3a-j, led to good antimicrobial activity against P.
aeruginosa and S. aureus.

Conclusion

Since chemotherapy by means of antibiotics is almost into
a bottleneck, it interesting to explore different synthetic appro-
aches that could enable to improve the fight against bacteria.
New hydrazinoesters 2a-j (Schiff bases) and pseudoazapep-
tides 3a-j, were synthesized and were identified by different
spectral studies and their antibacterial activities showed
interesting initial activities and some among them showed good
antibacterial behaviour.
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