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ABSTRACT : Series sulfo- compounds were synthesized in previously work as a ligands ,while in
present work, we will study effect of our sulfo-compounds on resistance of bacteria . Our chemical
compounds in this work screened against four types of bacteria (bacteria- B. subtilis) and (bacteria -
Pseudomonas .aeruginosa ), (bacteria -Escherichia .Coli ) , ( bacteria - Lactobacillus .sp)., to test
antimicrobial activity of prepared sulfo-derivatives , then studying of some chemical and physical
properties with studying of thermo- analysis.
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I.LINTRODUCTION

Sulfur atom is importance element for bio-molecules, but almost always in the form of organo-
sulfur compounds or sulfides , sulphone. The structure of three amino acids (cysteine, cystine, and methionine)
with some of vitamins (biotin and thiamine) are organo-sulfur compounds. Several cofactors also include
sulfur atom ( glutathione and thioredoxin and sulfur proteins ) . Disulfides ((S-S ))bonds, confer mechanical
strength and insolubility of the protein keratin, found in outer skin, hair, and feathers. Sulfur is one of the core
chemical elements needed for biochemical functioning and is an elemental macro - nutrient for all organisms.
The sulfur atom is used in matches, insecticides, and fungicides and in drugs®”:
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Fig(1) : Sulfur in Structure of drug

Organo-sulfur derivatives are applied in medicals, dyestuffs, and agrochemicals. Several drugs contain
sulfur, early examples being antibacterial sulfonamides, known as sulfa drugs. Sulfur is a part of many microbial
defense  molecules®® . Most B-lactam antibiotics, containing the penicillins, cephalosporins and mono-
lactam contain sulfur
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Fig(2) : Sulfur with beta-lactam drug
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It used in pharmaceutical skin preparations for the treatment of acne and other conditions. It acts as
a keratolytic agent and also kills microbes , fungi, scabies mites and other parasites.[67] Precipitated sulfur and
colloidal sulfur are used®*??, in form of lotions, creams, powders, soaps, and bath additives, for the treatment®"
%) of acne vulgaris, acne rosacea, and seborrhoeic dermatitis
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Fig(3) : Sulphonamide drug
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Fig(4) : Sulfide with Sulphone in same drugs

ILEXPERIMENTAL WORK

Most of the special chemicals used were of Sigma , and Aldrich grade .All bio materials and
instrumentals carried out in college of education, biological studying carried out in Bio — lab in biological
department , college of science ., Chemical Studying carried out in chemistry department .
STEP .1: Formatted Sulfur —Ligands In Schemes:

In present scheme,we prepared series derivatives in previously paper, but now we will study the

biological activity for them in present work (in scheme . 1).
STEP .2 : The studying of biological activities

To biological assay of prepared compounds have been tested for their antimicrobial activities
through agar via biological procedures®-*) The antimicrobial activities were done at three Concentrations (1
4,8 mg.ml?) in (DMSO) solvent by using four types of bacteria : for Positive (+) Bacteria (bacteria-
Streptococcus faecalis) and (bacteria - Bacillus sp ), and  for Negative (-) Bacteria ( bacteria - Shigella
flexneri ) , ( bacteria - Salmonella typhi ). These bacterial strains were incubated for 24 hr at 37°C.
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Scheme (1) : Formatted Compounds ( Sulfur Ligands)

II1.RESULTS AND DISCUSSION

The formatted sulfur- derivatives tested for Biological Activity against four types of

(31,33) .

Biological Assay

The studying of the sensitivity of the bacteria were included four types of bacteria to studying the
biological activity of Positive (+) bacteria for (bacteria- Streptococcus faecalis) and (bacteria - Bacillus sp
), and Negative (-) bacteria ( bacteria - Shigella flexneri) , ( bacteria - Salmonella typhi), Table (1)and
Table (2) showed the diameter of inhibition zone for vehicles chemical measured in mm towards the species

bacterial.
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Photo(1): Bacteria Shigella
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E e
Photo(3): Bacteria Streptococcus faecalis

The antimicrobial results are listed at table (1) and table (2). From results of antibacterial studies it was
found to be potentially activity against towards four types of bacteria ,which gave good indicators from the
results that the biological activity of all compounds have high biological activity®® which inhibit the growth
of bacteria .
The formatted compounds [ 9, 8, 7, 6] have higher activity than other compounds [ 5, 4, 3] for the two
types of bacteria which dueto presence of (sulphone and sulfide) groups in their structures®3¥ the
mechanism of action for our compounds involved formation of hydrogen bonding with the active positions
of the cell constituents resulting in the interference with the normal cell process.

Table(1):Antibacterial Activity of Compounds (Inhibition Zone in (mm))as

average of three Concentrations (1,4 , 8mg.ml™)for Positive (+) Bacteria

(average of three Measurements) (average of three Measurements)
Compounds
Streptococcus faecalis Bacillus sp
[1] 4 4
[2] 4 6
[3] 6 6
[4] 10 10
[5] 14 14
[6] 14 14
[7] 12 14
[8] 16 16
[9] 16 18
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Photo (5) : Inhibition zone on Bacillus sp
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Photo (6 ) : Inhibition zone on Streptococcus faecalis

Table(2):Antibacterial Activity of Compounds (Inhibition Zone in (mm))as
average of three Concentrations (1,4 , 8mg.ml™)for Negative (-) Bacteria

(average of three (average of three

Compounds Measurements) Measurements)

Shigella flexneri Salmonella typhi.
[1] 4> 4>
[2] 4 4>
[3] 4 4
[4] 4 6
[5] 6 6
[6] 6 8
[7] 8 8
[8] 10 10
[9] 14 12

4
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Photo. (7) : Inhibition zone on Shigella flexneri

Biological activities of compounds were evaluated according to their action against bacteria are described
tables (1, 2). The presence of (sulphone and sulfide ) groups are reported to posses antibacterial and
antifungal effect may enhance or increase the biological activity of the sulfur derivatives.The results showed
the Biological Activity for compounds [9, 8, 7, 6] the effectiveness of anti-resistant bacteria is much higher than
other vehicles in the inhibition of the positive and negative bacteria, gram growth. And also Because these
compounds contain multiple episodes of sulfur , which gives vital to the effectiveness of many of the bacteria.

Physical and Chemical Properties of Compounds [1-9] :
In the following results , table (3) appeared many physical properties and chemical characterization
represented by :[( R;) of TLC- Technique for following the chemical reactions ,type of solvent which
was used in TLC — Plate, products from reactions % ], all data are summarized in Table (3):

Table(3): Some Physical and Chemical Properties for Ligands [1-9]

Compounds Products % R¢ Solvents of (TLC)
[1] 70 0.68 Ethanol : Hexane
[2] 72 0.66 Ethanol : Hexane
[3] 74 0.60 Ethanol : Hexane
[4] 76 0.70 Ethanol : Hexane
[5] 64 0.62 Ethanol : Hexane
[6] 70 0.70 Ethanol : Hexane
[7] 70 0.74 Ethanol : Hexane
[8] 74 0.66 Ethanol : Hexane
[9] 78 0.64 Ethanol : Hexane

Thermo Measurements Studying of Sulfur- Ligands :
DSC-Thermal scanning carried out for all compounds according to procedures of studying®, all
results in figures(5-10) ,DSC-scanning measurements of formatted compounds showed high stability toward
high temperature in most of curves :
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Fig (5) : DSC- Thermo Analysis of Compound [ 4 ]
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Fig (6) : DSC- Thermo Analysis of Compound [ 5]
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Fig (7) : DSC- Thermo Analysis of Compound [ 6]
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Fig (8) : DSC- Thermo Analysis of Compound [ 7]
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Fig (9) : DSC- Thermo Analysis of Compound [ 8]
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