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ABSTRACT

The study carried out is related to the synthesis of antibiotics, which are effective against the pathogenic bacteria using porous materials
catalysts. Effective addition of amines to a series of a, -unsaturated alkenes was performed by using the H-Clay catalyst to synthesize effective
antibiotics in order to destroy or stop the growth of pathogenic bacteria. The operation was carried out in extremely appropriate conditions:
ambient temperature, solvent-free, and green catalyst environmentally friendly, so the products that are synthesized give very high yields against
pathogenic bacteria and excellent chemo-selectivity.
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INTRODUCTION

Porous materials [1-5] are materials with a huge number of cavities; it is produced in a vast area per unit volume, so these materials are
metastable. The porous materials are classified into different categories, depending on the size of their porous micro porous materials [6,7],
materials with pores less than 2 nm in size, macro porous solids whose pores are more than 50 nm, and materials of the intermediate category are
called meso porous materials [8]. Clay is part of micro porous materials.

Clays [9-15] are crystalline porous materials we can be use them in many separation processes; to extract oxygen from the air or to separate the
ortho, meta and para isomers of xylene from a mixture. The adsorption selectivity properties of the molecules are exploited in these molecular
sieves. Clays are also among the polides used in the industrial field and in catalysts [16]. They are used in different fields such as industry,
sanitary, environment, etc. These polides are used in heterogeneous catalysis; the modification of these polides for metals can improve their
physicochemical properties.

The design and the synthesis of clay [17-19] with the appropriate physicochemical properties for its application [20] in an industrial chemical
process must be rationalized taking inconsideration both both of the scientific requirements and the overall economic cost of its manufacture.
The direct synthesis [21] of functional micro porous materials would offer precious advantages over multi-stage preparations, for example,
significant savings that can be achieved by the reduction of the number of steps required for catalyst synthesis [22-23]. Controlling variables that
rule and direct synthesis to micro porous material with custom properties is a so difficult and it’s industrially a relevant task.

In recent years, great efforts have been done for the direct preparation of molecular sieves with more improved and modified specific
functionalities. Having new materials new materials with extraordinary and unique properties has become possible.

Developing new synthetic methodologies [24] for the preparation of these compounds is an interesting area of research in synthetic organic
chemistry. The use of heterogeneous catalysts for organic conversion is growing rapidly on homogeneous catalyst systems due to several
advantages of heterogeneous catalysts such as high stability, ease of handling, recovery and reuse, non-corrosive character, long-lasting
persistent catalytic activity and respect of the environment [25].

Actually, several clay catalyzed organic transformations are reported, a solid support acid catalyst [26] is very cheap, easy to prepare in the

148


http://www.derpharmachemica.com/
http://www.derpharmachemica.com/archive.html)

Elmeliani M’hammed et al. Der Pharma Chemica, 2018, 10(5): 148-151

laboratory and can be stored for a long time without significant loss of catalytic activity.

The main objective of our study is synthesizes antibiotics effective against pathogenic bacteria using an H-clay catalyst (Table 1) [27-30], we
based on one hand on the addition AZa- Michael [31-35], amines on o, B-unsaturated compounds, catalyzed by H-Clay [36], and on the other
hand on the development of clean and economic methods [37-39], thereafter we switched to biologic activity of our products on pathogenic
bacteria [40-44], we finally got very interesting results.

MATERIALS AND METHODS
As part of the synthesis of antibiotics effective against pathogenic bacteria [45,46] by using porous catalysts materials, we chose by the
following approaches:

Firstly, we adopted a strategy for our realization of organic synthesis; it would be respectful of the environment, called green, according to the
following chemical reaction (Scheme 1):

RiRNH & R‘l\.-“'/'d."“R3 Cat: (-clay) - R R,
neat, rt R;R;N
R3=ROH, R4 =H, CH2 -CH3, CH3
Scheme 1: General reaction
Table 1: Antibiotic products synthesized by the catalyst (H-clay)
Entry Alkenes Amines Product Time (min) Yield (%) Catalyst
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Secondly, we passed tests of biological activity; this step was carried out in a laboratory of quality control.

The microbiology tests of our products have been performed on chicken rot meat (already contaminated with pathogenic bacteria),
Staphylococcus aurous, Coliform, and Clostridium, which are known in the field of quality control or medicine. This step needed only simple
materials; boxes of kneading’s, test tubes-graduated flasks, pipette pastors, graduated pipettes, and culture media for each bacterium. We divided
our biological activity test into two sub steps: sample preparation and seeding.

Biological activity
First step (sample preparation)

10 g of chicken meat was put in 90 ml of TSE (Try tone-sell-water) specific diluents in four (4) flasks, one of these flasks considered as a
control, without any added product, after adding to each 3 vials 1 ml of our products 1, 2, 3, after agitating the mixture laying two (02) minutes,
so 04 different samples would be produced.

Second stage (seeding)

After 30 minutes, we proceed to seeding (the culture of the bacteria in the dishes with the specific culture medium for each type bacteria)
After having prepared the four samples, microbiological analyzes are carried out for each different sample that is to say, each type of bacterium
sought to undergo the test of the three products R1, R2, R3.

The kneaded dishes must be incubated in an oven at a time and temperature defined according to the bacterium sought for growth (parboiling).
RESULTS AND DISCUSSION

The Figures 1-3, show the results of tests of the biological activity of our products on rotten chicken meat, Staphylococcus aurous, Coliform, and
Clostridium. Signing, these results were obtained after 72 hours of parboiling.

According to the results, we found and which are represented in Figures 2 and 3. We found that the box reference or control contains too many
bacteria, but no traces of bacteria (Null), in the three boxes that contain the samples with our products R1, R2, R3. The results obtained show
that: - Our products are excellent antibiotics and effective for destroying or blocking pathogenic bacterial growth. In the same context and after
the completion of the biological tests; It has been observed that an excellent yield and better products like antibiotics is obtained by the addition
of aza-Michael by reacting a mixture (1.2 equivalents) of amines on (1.0 equivalents) of alkenes in the presence of H-clay: (100 mg) as catalyst,
at room temperature, and the reaction without solvent.
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Figure 1: Test results of our products on pathogenic bacteria Clostridium

Figure 2: Test results of our products on Coliform pathogenic bacteria

Figure 1 : Test results of our products on staphylococcus aurous pathogenic bacteria

The addition of primary amines gave only monoalkyl products, [10] no secondary products were observed using excess amines. The pure
product can be obtained by removing the catalyst by filtration [11] and then removing the excess amines by a rotary evaporator. The recovered
catalyst was reactivated and reused several times for three other aza-Michael reactions; the products gave excellent yield (92-98) after (10-23)
minutes. The products have been characterized by *H-NMR spectroscopy.

CONCLUSION

From all results obtained in this study, we concluded that the use of H-clay materials for synthesizing antibiotics is important by the addition of
amines to alkenes, and these antibiotics have significant efficacy. They can destroy or block bacterial growth. The use of inexpensive, reusable
H-clay catalyst, and solvent-free reaction, short time, excellent chemo selectivity, high yield, and easy purification of products, are the main
features of this elegant protocol. Therefore, these results allowed us to say that our H-clay catalyst is very effective in achieving the goal, and the
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development of aza-Michael addition.
Spectral data
Product 1

RF=0.60 (Hexane-EtoAc): 2/1
'H-NMR (CDCls, 300 MHz) 8: 0.8-1.06 (m, 16H); 1.06-2[(m, 1H) :( g, 1H) ;(t, 3H)]; 2.60 (m, 1H); 2.77-2.81 [(qg, 4H); (q, 2H)]

Product 2

RF=0.10 (Hexane-EtoAc): 2/1

'H-NMR (CDCls, 300 MHz) 8: 0.8-1.02 (m, 9H); 1.02-1.05 (g, 6H); 1.06 (m, 1H); 2.0 (m, 1H); 2.6 (q, 1H); 3.5 (s, 1H); 4.0 (s, 1H); 6.6 - 6.7 (d,
2H); 6.9 (dd, 1H); 7.17 (dd, 2H)

Product 3

RF=0.10 (Hexane-EtoAc): 2/1
'H-NMR (CDCl3, 300 MHz) 8: 0.9 (m, 9H) ; 1.01 (t, 6H) ; 1.25 (q, 2H) ; 1.40 (q, 4H) ; 1.70 (m, 1H) ; 2.0 (m, 2H) ; 2.59 -2.60 (g, 5H) ; 3.50 (t,
2H) ; 4.0 (s, 1H) ; 6.60 (t, 1H); 6.70 (d, 2H).
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