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Abstract. The objective of this study is to evaluate antibacterial activity of
new compounds obtained by the condensation of hydrazides with several
substrata (aldehides, transition metals and coupling compounds) affording final
compounds with potential biological activities such antibacterial, antifungal,
antiviral, antitumor activity, fungicidal, tuberculostatic and plant growth
regulative properties. The new compounds were studied for antibacterial
activities, in vitro, by measuring zone diameters of bacterial growth inhibition on
different types of strains microorganisms: Escherichia coli, Staphylococcus
aureus and Pseudomonas aeruginosa. The newly analyzed compounds exhibited
a variable activity of inhibition on the growth of the bacteria.
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1. Introduction

In the recent decades, the synthesis of hydrazides, hydrazones and
related compounds has attracted considerable attention because these
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compounds show a wide range of applications pharmaceutical and industrial
(Agarwal and Prasad, 2005; Alam et al., 2012; Eissa, 2013).

As biologically active compounds, hydrazides and derivatives of
hydrazides has applications in biomedical research such as treatment for HIV,
viral hepatitis, tuberculosis and as a potential therapeutic agents for a wide
range of disorders, including cancer, infectious diseases and metabolic disorders
Tuberculostatic activity is attributed to the formation of stable chelates with
transition metals present in the cell, thus many vital enzymatic reactions as
catalyzed by these transition metals (Amarzguioui and Lundberg, 2006; Boden
et al., 2003; Kumar et al., 2007; Papadopoulou et al., 2005).

This also act as herbicides, insecticides, nematocides, rodenticides and
plant growth regulators (Hollay et al., 2006; Sherma et al., 2003).

The new compounds were obtained by hydrazides condensation with a
series of aldehides, transition metals and coupling compounds such as Schiffer
acid (Mocanu et al., 2014; Mocanu et al., 2015; Mocanu et al., 2016).

The objective of the present in vitro study was to tested potential
antimicrobial activities of new compounds against pathogenic strains of
Staphylococcus aureus, Pseudomonas aeruginosa and Escherichia coli by disc
diffusion methods. The measured critical diameters afford the germs under
study to be classified as “sensitive” and “resistant” (Mocanu et al., 2016;
Amarzguioui et al., 2006; Papadopoulou et al., 2005).

2. Experimental

The technical conditions referring to the culture medium (composition,
pH), inoculum, type of the cylinders, test performing, inoculation require an
exact standardization (Jorgensen and Turnidge, 2007; Filimon et al., 2009). The
comparative inhibiting action was estimated by the diffusimetric method in the
agar. The agar media were taken as culture media and placed in Petry plates as
uniform layer of 4 mm thickness, pH = 7.2 being previously measured, to being
poured into the plates. The nutrient value of the media promote the optimum
development of a large variety of germs and apart from this they do not contain
inhibitors of bacterial substances. From the young cultures of microorganisms
(18 h) microbial suspensions of 1/100 for the micro-organisms to be tested,
namely Staphylococcus aureus, and of 1/1000 for Pseudomonas aeruginosa and
Escherichia coli have been prepared.

The inoculum from the germ under study must be representative. Every
plate was inoculated with 3 mL of the obtained suspensions and let to stay for
3-5 min for the inoculum absorption. After removing the inoculum the plates
were maintained for 30 min at the room temperature. Then stainless steel
cylinders were applied on the medium surface by means of sterile nippers and
200 pL of every tested sample placed into them. The plates were incubated with
the cover down, at 37°C for 24 h with bacteria.
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The microorganism cultures were used for the impregnation of both
samples and standard samples (represented by DMSO) since in every
experimental model the three compounds were tested with the samples under
study and also in comparison with impregnated standard samples under
identical cultivation conditions (Mocanu et al., 2014; Mocanu et al., 2015).

Only the plates with cultures corresponding in purity and density were
read. The reading was made to the naked eye by measuring 2-3 times the
diameter of the inhibition area /mm in different directions by means of a rule.

2. Results and Discussions

The obtaining stages of the new compounds under study are presented
in Fig.1 (Mocanu et al., 2014; Mocanu et al., 2015; Mocanu et al., 2016).
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Fig. 1 — Preparation of new compounds.

The new compounds and their denominations data are given in Table 1.

As the research show there are different levels of sensitivity to the
tested compounds against of the microorganisms (Table 2).

As the research show there are different levels of sensitivity to the
tested compounds against of the three microorganisms (Fig. 2).

With Staphylococcus aureus the inhibition area diameters were
different, especially for compound 3 (24 mm) and 1 (19 mm), while a slighter
inhibition was noticed with compound 2 with an inhibition area diameter of
only 17 mm compared to the standard sample.



Anca Mihaela Mocanu

Table 1

Structures of New Compounds

Chemical structure

Principal characteristics

2-nitrobenzaldehyde{2-
[4(pyrolidinosulfonil)-
-2-chlorphenoxy]ethyl}hydrazone)
(@)

Chemical formula: C;9H1gN4O6SCI
Molecular weight: 466.5 g/mol
Melting point: 195-197°C

Complexe with Co of di {2-[4
(pyrolidinosulfonil)
-2chlorphenoxy]acetohydrazide}
(b)

Chemical Formula:
C24H26N60882C|2C0

Molecular Weight: 713 g/mol
Melting Point: 232-235°C

Il
%—QO CH2 C NH-N=N

1-(3-{2-[4-((pyrolidinosulfonil)2-
chlorphenoxy]
ethyl}triaz-1-enyl)-Schiffer (c)
Chemical formula:Cy,H;19N4OgS,Cl

s‘OH Molecular weight: 566.5 /mol
& o Melting point: 209-211°C
Table 2
The Levels of Sensitivity to the Tested Compounds
Microorganism tested 1 2 3 Standard
(DMSOQ)
Staphylococcus 19 17 24 0
aureus
Escherichia coli 36 40 43 0
Pseudo_monas 8 20 6 0
aeruginosa

Staphylococcus aureus

Pseudomonas aeruginosa

Escherichia coli

Standard (DMSO)

Fig. 2 — Testing of the antimicrobial action against pathogenic strains.
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As made evident by the data of the anti-microbial tests the
sensitivity/resistance of the microorganisms is different toward the tested
compounds due to both the different chemical structures of the compounds and
the different types of the microorganisms under study differing in their cell
ultra-structures and response manner to the chemical compounds.

By testing the antibacterial action with Escherichia coli a clear
antibacterial effect shown by every sample under study was made evident. This
effect is significant with the 3 compound (diameter of the inhibition area of 43
mm) decreasing then from 2 and 1 with the diameters of the inhibition areas of
40 and 36 mm, respectively, while no inhibition area was noticed with the
standard. As revealed by the data obtained with the Escherichia coli species all
the tested compounds showed antibacterial action decreasing in the following
order: 3<2 < 1. The results are close to those of the standard sample.

The obtained results are indicative of an increased sensitivity of the
Escherichia coli bacterium as well as the resistance of the Staphylococcus
aureus and Pseudomonas aeruginosa and species to the tested compounds.

Compound 1 influence, also, differentially the development of the
microorganisms, antibacterial activity being obvious in case of Escherichia coli
bacteria which presents a higher level of sensitivity to nitro group (-NO,) from
aldehyde. In the case of testing the antibacterial action of compounds 2 and 3
there was highlighted a greater sensitivity of Escherichia coli bacteria compared
with  Staphylococcus aureus and Pseudomonas aeruginosa bacteria,
phenomenon given by the presence of substitutes of chlorine and hydroxyl type
(-OH) of compounds, which can obviously influence the growth and spreading
of this microorganism (Mocanuet al., 2015; Mocanuet al., 2016).

The results are indicative of an increased sensitivity of the Escherichia
coli bacterium as well as the resistance of the Staphylococcus aureus and
Pseudomonas aeruginosa species to the tested compounds. The new
compounds indicates the presence of potent antibacterial activity. The
assessment of antimicrobial activity was based on measurement of inhibition
zones formed around the discs.

3. Conclusions

The results obtained in this study have pointed out the antimicrobial
activity of new compounds against some pathogenic bacteria.

According to the results of the study the compounds present
antimicrobial effects against Gram-positive and Gram-negative bacteria.

The antimicrobial activity towards some microorganisms presented by
this compounds, provides useful information for potential therapeutic use.

Considering the results obtained in this work, we may suggest that new
compounds presents different effects, depending on the involved micro-
organisms and respective strains.
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POTENTIALA ACTIVITATE ANTIMICROBIANA A
UNOR NOI COMPUSI
OBTINUTI FATA DE UNII AGENTI PATOGENI

(Rezumat)

Obiectivul acestui studiu este de a evalua activitatea antibacteriand a unor noi
compusi obtinuti prin condensarea unor hidrazide cu diverse substraturi (aldehide,
metale tranzitionale si componente de cuplare) care formeaza compusi finali cu
potentiale activitati biologice cum ar fi proprietati antibacteriene, antifungice, antivirale,
antitumorale, fungicide, tuberculostatice si regulatoare de crestere a plantelor. Noii
compusi au fost studiati pentru activititi antibacteriene, in vitro, prin masurarea
diametrelor zonei de inhibare a cresterii bacteriene pe diferite tipuri de microorganisme:
Escherichia coli, Staphylococcus aureus si Pseudomonas aeruginosa. Compusii au
prezentat o activitate variabila de inhibare a cresterii bacteriilor.
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