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Introduction

Novel selena-diazole compound (T) ie. 4, 4 - (4 ,5 ,6 ,7- Tetrahydro- [1,2,3-]
selenadiazolo [4, Se] pyridine - 4, 6 - diyl) bis (benzene-1,3-diol) was prepared by
reacting 2,4-hydroxy benzaldehyde with acetone in the presence of ammonium acetate
through condensation reaction to form 2,6-bis(2,4-dihydroxyphenyl)piperidin-4-one,
which on reaction with hydrazinecarboxamide in absolute ethanol in acidic medium gave
2-(2,6-bis(2,4-dihydroxyphenyl)piperidin-4-ylidene) hydrazine-1-carboxamide which
converted to T by reaction with selenium dioxide in excellent yield. T was characterized
by elemental analysis and spectroscopic data which confirmed the proposed structure.
The median lethal dose (LD50) of T compound was assayed to determine the median
toxic dose also the lowest toxic dose. LD50 was found equal to 863.28 mg/kg which
indicate that T considered slightly toxic based on Hodge and Sterner scale.
Antimicrobial activity of T at deferent concentrations showed some promising antibacterial
activity against Staphylococcus aureus, Pseudomonas aeruginosa and Escherichia coli,
using filter paper disk method. The best minimum inhibitory concentration (MIC) was
against Pseudomonas aeruginosa. Also, it has a potent antifungal effect against Candida
albicans, Candida krusi, and Candida paras. It can be conclude that T more safe and has
a good antibacterial and antifungal activity.
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different pharmacological properties.

Heterocyclic ring systems having a piperidin-

Selenium(Se) can found in organic form
in which directly attached to carbon such
as selenomethionine (C,H, NO,Se), and
selenocysteine(C,H.NO,Se) or inorganic
form like selenite and elemental Selenium.
Environmental selenium species are mainly
inorganic and in living organisms selenium
commonly organic forms[1]. It is common
that many of heterocyclic compounds
containing nitrogen and selenium obtain

4-one nucleus, and their derivative have
provoked great interest in the past and recent
years due to their wide variety of biological
properties such as antiviral, antitumor, local
anesthetic, anticancer and antimicrobial
activity [Y]. The biological character of
selenium as a constituent of the enzyme
glutathione peroxidase was first underlying
in 1973. Subsequently, additional about
30 selenium-containing proteins, mainly
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enzymes, have been recognized[3]. Organic
selenium forms have larger bioavailability,
with lower toxicity in comparison with
inorganic compound. Firstly, unstable
compounds were synthesized like selenols.
Various studies concentrated on development
of more stable and easily purified organic-
selenium compounds[4]. In  the human
and animal body, Se deficiency is the main
cause for dangerous chronic diseases such as
necrosis of the liver [5]

Multi agent’s resistance microbes are
international spread in unusual manner, thus
novel procedures, or therapeutics to eradicate
micro-organisms are frequently needed[6].
Many methodologies and therapeutics are
developed, such as Heterocyclic compounds
comprising Selenium, and they have many
biological and synthetic applications. Several
1,2,3-selena-diazoles derivatives have been
prepared and practically some of them
have a high antimicrobial action[7], potent
antioxidant, Anti-proliferative action against
several of human cancer cell lines[8]. The
probability of “1, 2, 3-selena-diazole” has
been extended in pharmaceutical chemistry.
1,2,3-selena-diazoles, furthermore to their
high-tech requests, also have been broadly
studied for their pharmacological applications
e.g. biological activities and cytotoxicity[9].
The major objectives of this study were
synthetization, characterization novel
selena-diazole and to determine the median
lethal dose of newly synthesized compound.
Furthermore, to evaluation the antimicrobial
activity of T compound.

Materials and Methods
Synthesis of Selena-diazole

Physical measurements

FT-IR spectra were recorded, using Shimadzu
FT-IR affinity spectrophotometer made
in Japan, using KBr disc, and expressed
in cm’. The melting point of the product
compound was expressed in degree (°C)
using melting point digital apparatus SMP31
and is uncorrected. Both measured in the
department of Pharmaceutical Chemistry,
College of Pharmacy, University of Basrah,
Irag. '"H-NMR and "*C-NMR spectra of
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(T) compound was recorded using Bruker
Ultra  shield spectrophotometer (300
MHz), University of Al-al-Bayt, Jordan.
The Chemical shift was expressed as ppm.
Tetramethylsilane (TMS) used as internal
standardand DMSO-d, asasolvent. Elemental
micro analysis of Carbon, Hydrogen and
Nitrogen were carried out in Al al-Bayt
University, Al-Mafraq, Jordan using a Euro
vector EA 3000A Elemental analysis (Italy).

Synthesis of 2,6-bis(2,4-dihydroxyphenyl)
piperidin-4-one:

In 500ml round bottom flask (20gm ,
0.1449mol.) of 2,4-dihydroxy benzaldehyde
was dissolved in 200ml absolute ethanol (4.20
gm, 0.0724mol.) of dry acetone was added
and stirring with heating until all components
were completely dissolved, to this solution
(2.678gm, 0.0724mol.) of ammonium acetate
was added, the reaction mixture were heating
under reflux for 3hrs, the reaction mixture
were monitoring under TLC, filtered hot
and stand until cooling to room temperature
orange-red viscous oily compound were
collected by rotary evaporation ofall solvents,
wt.=20.12gm, 88% yield.

Synthesis of 2-(2,6-bis(2,4-dihydroxyphenyl)

piperidin-4-ylidene) hydrazine-1-

carboxamide:

Equimolar amounts of piperidin-4-one
(20.12gm, 0.0638mol.) and hydrazine
carboxamide (4.79gm, 0.0638mol.) was
dissolved in absolute ethanol (30 ml) with
0.1gm of p-toluene sulphonic acid were
refluxed for 3hrs, the content was cooled
to room temperature, the precipitate was
filtered off washed with water, dried and
recrystallized from absolute ethanol gave
orange crystals (14.9gm) yield 62.7%, with
m.p. (69.7°C).

Synthesis of 4, 4 -4, 5, 6,7-Tetrahydro-[1, 2,
3-] selenadiazolo [4, Se] pyridine-4, 6-diyl) bis
(benzene-1, 3-diol):

A mixture of semicarbazone (24.31gm,
0.0653mol.) was dissolved in dioxane 25
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ml was added to an aqueous solution of
Selenium dioxide 10ml (7.25gm, 0.0653
mol.) with stirring at room temperature for
3hrs.The product obtained was filtered, dried
and recrystallized from absolute ethanol to
give bloody red compound (15.7gm), yield
= 60%, with m.p. (178.7-180.6 °C) and have
R, value=0.89 (1:1) (Chloroform\DMSO).
Elemental analysis; found (calculated)=
C:50.38(50.51), H: 3.63 (3.73), N: 10.51
(10.39). The FT-IR spectrum of selena-
diazole compound show characteristic bands
in certain positions which indicates the
proper functional groups for the prepared
compound. 3433.29cm-1(vOH), 3309.85cm
'(uN-H assym.), 3263.56cm(vN-H sym.),
3128.54cm™ (v =C-Se-N), 3062.96cm™(v
C-H arom.), 2881.95cm’(v C-Haliph.),
2657.91cm(v N=N cyclic), 1685.79cm
'(N-H bending), 1585.49cm (v N=N assym.),
1531.48cm™'(v N=N sym.), 1485cm™ (v C=C
arom.) and 1388.75cm!(v C-Naliph.).

The 'H-NMR spectrum for new (T)
compound was recorded using DMSO-d,
as a solvent(300Mz). In general, 'H-NMR
spectrum  shows  signal  atl.13ppm(t)
attributed to 2H(C7), signal at 2.30(s) may
assigned to H(C4), and broad signal at 3.47(s,
b) may assigned to NH proton, the signal at
3.93(d) may attributed to H(C6), 6.65ppm(s)
may assigned to 2H (CZ, C2), the signal at
7.13ppm(d) due to 2H (C5, C5), the signal at
7.48ppm(d) due to 2H (C6, C6), the signal at
8.86ppm(s) due to 20H (CT, CT) while that
at 9.85ppm(s) due to 20H (C3; C3).

The *C-NMR spectrum fornew (T) compound
was recorded using DMSO —d, 32.033(C7),
53.960(C6),  56.960(C4), 103.609(CZ,
C2), 108.658(C6, C6), 118.480(C4, C4),
127.717(C5, C5), 136.333(C9), 157.726(C8),
176(CT, CT, C3, C3).

Median Lethal dose (LD_)

Healthy female rats procured from Veterinary
Medicine College/University of Basrah. The
female rats kept in polypropylene cages lined
with sawdust. Rats were provided usual rat
pellet diet and tap water. At the beginning the
rats were adapted to laboratory circumstance,
natural day and light (12 hours days and 12
hours nights). Room temperature 21+4°C[10]

Acute oral toxicity test was done like
OECD-423 guidelines (Organization for
Economic Co-operation and Development).
LD, can be primarily measured as a pilot
study by a Staircase method or up and down
by using small number of animals [11].
Female rats were randomly dispersed into
eight investigational groups; each group
comprising ten rats weighted 120-150 g.
The first group received only 2 mL of DW
via oral gavage, other seven groups, received
(T) compound at one of the doses: 64, 128,
256, 500, 1000, 1500, and 2000 mg/Kg body
weight, each dose liquefied in 2ml of distilled
water at 37 C, the responses are recorded
after 48 hours by percentage of death in each
group[12]. Percentage of mortality calculated
by

% Mortality = (number of dead animals/Total
number of animals) X 100.

A diagram was drawn to illustrate the
relationship between the dose that given to the
rats and the mortality rate. Then through the
equation calculated on the basis of deviation
in the results line by the Excel system, the
dose at x-axis that gives any mortality rate
can be calculated. Thus is calculated LD,
than estimate by the equation based on the
relationship between the x-axis and the y
axis[13]

Antimicrobial activity

Preparation of a stock solution of T compound

Five milligram of T dissolved in 100 mL of
solution composed of 90 mL Distilled water
with 10 mL DMSO. Through serial dilution of
stock solution Several T concentrations were
prepared like 50, 40, 30, 20, 10, 1, 0.5, and
0.25ug/ml. The lowest concentrations with
no visible growth, is the minimum inhibitory
concentration (MIC) for the test organisms
were used to compare the antimicrobial
activity of T on the microorganism.

Antibacterial effects

Thesynthetic(T) was assessed for antibacterial
effect against Gram positive S.aureus, and
Gram negative E. coli, and P. aeruginosa
organisms at the concentrations of 0.25, 0.5,
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1,10, 20, 30, 40and 50pg/ml(T) compound
dissolved in DMSOI1 mL: Distilled water
9mL. All bacteria were revealed resistant to
the most antibacterial drugs, isolated from
clinical labs of Al Basrah general hospital.
And then identification of bacteria and all
antimicrobial assays in microbiological lab
in pharmacy college. Filter paper disks were
used, inhibitory effects was indicated by
the inhibition zone diameter[14]02115.&#
xD;Nanomedicine Science and Technology
Center, Northeastern University, Boston,
Massachusetts, 02115.&#xD;Universitat
Rovira I Virgili, Tarragona, Spain.</auth-
address><titles><title>Synthesis and
characterization of biogenic selenium
nanoparticles with antimicrobial properties
made by Staphylococcus aureus, methicillin-
resistant Staphylococcus aureus (MRSA.
A control disks (Negative controls)were
similarly performed with DMSO at the
same dilutions(DMSO1 mL: Distilled water
9mL)[15]. The method of filter paper disk
was achieved as: filter paper Whatman III
puncture disks with diameter of 5 mm were
flooded with (T) compound, and then dried
at 60°C. The disks were sited on cultured
Muller-Hinton agar[16]. The clear zone
diameter (mm) was measured after incubation
at 37°C for 24 hr.

Antifungal activity

The antifungal action of (T) compound was
verified against the clinical strains: C albicans,
C krusi, and C paras. These strains were
obtained from Al Basrah general hospital.
Disks were flooded with 0.25, 0.5, 1, 10, 20,
30, 40 and 50pg/ml concentrations of (T)
compound, and then dried at 60°C. A control
disks was similar to that for antibacterial
activity[15]. The disks placed on Sabouraud
dextrose agar (SDA) plates were cultured
with Candida. The plates incubated at 37°C
for 24 hr. The results expressed as diameter
of inhibition zone in mm.

Results and discussion:

3.1 Synthesis of Selena-diazole

In this work, T compound was synthesized
by condensation of one mole of acetone with
two moles of 2,4-dihydroxybenzaldehyde
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and one mole of ammonium acetate using
Mannich reaction[1] which gave orange-
red viscous compound with 88% yield,
all attempt to crystalize this compound
was failed. Semicarbazone derivative of
2,6-diaryl-4-piperidone was prepared by the
reaction of equimolar amounts of piperidone
with hydrazinecarboxamide[2,3] which gave
orange crystal with 62.7% yield. Then the
product was converted to selena-diazole by
addition of selenium dioxide in dioxane as
a solvent with 60% yield. Selenazdiazole
compound prepared in this method was
recrystallized twice by absolute ethanol to
give pure bloody red crystals with one spot
in TLC in different solvents. The product was
solid, stable in air, unaffected by moisture
and dissolved in common organic solvents.
The reaction scheme for the synthesis of
these compounds is shown in scheme (1).

The elemental analysis for CHN is within
+0.2% of the theoretical values.

The selena-diazole prepared in this study
was characterized by FT-IR which shows the
characteristic bands at 3433,28 cm (vOH).
Two bands were appeared at 3309.85cm-
' (oN-H assym.) and 3263.56cm™ (oN-H
sym. )due to asymmetrical and symmetrical
stretching of N-H bond respectively [4,5].
The weak band was appeared at 3128.54cm’!
may attributed to (v =C-Se-N) [6]. The band
at3062.96cm (v C-H arom.), Two weak and
medium bands appeared at 2981.95cm™ and
2881.95cm™ (v C-H aliph.). Strong band
appeared at 2657.91cm” may be attributed
to cyclic N=N stretching [1,7]. The strong
band at1685.79 cm™; due to N-H bending.
Two strong bands appeared at 1585.49cm!
and 1531.48cm™ attributed to asymmetrical
(v N=N assym.) and symmetrical (v N=N
sym.) stretching of N=N bond respectively.
Also, two strong bands at 1485.19cm™ (v
C=C arom.) and 1388.75cm’!(v C-Naliph.).
Strong band appeared at 1219.01cm™ due to
stretching of C-N bond [4,5]. As in figure 1.

The 'H-NMR spectrum for new selena-
diazole was recorded using DMSO-d, as a
solvent (300Mz) at ambient temperature.
Generally, a signal at 1.13ppm (m) may
attribute to methylene protons of 2H(C7),
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signal at 2.30ppm (S) attributed to 1H(C4)
while signal at 3.92ppm(d) may due to
1H(C6) [8] 6.56ppm(s) allocated to 1H(N-H)
the signal at 7.13ppm(d) credited to 2H (C6’,
C6”), (J=7.90) while the signal at 7.13ppm(d)
as aresult of 4H (C67, C27, and C6=, C2=) the
signal at 7.47ppm(d) attributable to 2H (C5,
C5=), the signal at 8.86ppm(s) due to 20H
(CT, C1=) while that at 9.98ppm(s) due to
20H (C37, C3") which appear as singlet signal
due to strong interhydrogen bond with other
molecules [9,10].The results were illustrated
in figures (2,3)

The “C-NMR spectrum (DMSO-d,) gave a
further support for the structure formation of
prepared selena-diazole. In general, *C-NMR
spectrum of selena-diazole compound shows
the signals of cyclic methylene carbon atom
at 32.033ppm (C7) 53.96ppm (C6) and
56.96ppm (C4). These values are in agreed
well with previous literatures [4, 8, 11, 12],
while signals at 157.726ppm and 136.333ppm
attributed to (C8) and (C9) respectively.
Comparatively, the low chemical shift of
selenated carbon atom may be due to the
polarity of C-Se bond [8, 13]. The spectrum
shows signal at 176 ppm due to aromatic
carbon atoms attached to hydroxyl groups,
i.e., (CT, CT, C3and C3), while other aromatic
carbon atoms appeared at 103.609ppm (CZ,
C2), 108.658ppm (C6, C6), 118.480ppm
(C4, C4) and 127.717ppm (C5, C5). The new
selena-diazole prepared in this study which
characterized by elemental analysis, IR,
IH-NMR and C-NMR spectroscopy which
confirmed the proposed structure. The results
summarized in Table (1)

Median Lethal doses (LD_)

The female rats groups treated with single
oral doses of (T) compound at concentration
of 0, 64, 128, 256, 500, 1000, 1500, and
2000 mg/kg BW, via gavage administration.
The mortality percentage up to 48 hours
demonstrates that LD, of (T) doses in female
rats is 863.28 mg/kg, the dose calculated from
slope equation of dose —response curve, the
results documented in table: 2; no mortality
was recorded at control group (0 dose), and 64
mg/kg B.W., however when doses increased
response was observed from 10% at 128mg/

Kg, to 100% at 2000 mg/Kg.

The results indicated that 50% of mortality
between the concentration of 500-1000 mg/
Kg, based on Hodge and Sterner scale
that used for the evaluation of toxicity, (T)
compound considered slightly toxic[13].
From the graphical design of percentage
of mortality; vs concentration, LD, was
measured from equation of data straight
line. A substance with a lower LD, is more
toxic than one which has a higher LD,
Acute toxicity test provides evidences on
the range of doses that could be toxic to the
animal; it could also be used to estimate the
therapeutic index (LD, /ED, ) of drugs and
xenobiotics[17].

In this study the LD, of (T) compound was
896.60 mg/kg, which indicate that (T) is a
slightly toxic substance, based on Hodge and
Sterner scale that used for the evaluation of
toxicity[13]. In contrast with many naturally
organic and inorganic resorbed Selenium
compounds have LD, in the range of 2-5
mg/kg. In comparison with rat’s dietary
requirement for selenium, which about 0.20
mg/kg and the threshold for its toxicity from
selenite, which about 0.50 mg/kg, simply it’s
about 2.5 times than the dietary requirement.
Selenomethionine (LD, 4.3 mg/kg) is less
poisonous than selenite[ 18]. However, it was
later shown by Yamashita that, selenoneine
found naturally in some animals tissues was
a non-toxic organic selenium , in comparison
with the high toxicity of selenocysteine,
selenomethionine and selenite [19]. Studies
have similar results of the current study;
found that some of the synthetic selenadiazol
derivatives are less toxic than naturally
selenium containing compounds. According
to Arsenyan et al., 4-Methyl-1, 2, 3-selena-
diazole-5-carboxylic acid amides were
organized by suitable synthetic means.
The association between compounds LD,
between 1113-1145mg/kg[20].

1.2 Antimicrobial activity

1.21 Antibacterial action

Evaluation of antimicrobial effect of T
compound against S aureus, P aeruginosa,
and E coli was studied and from table (3)

Egypt. J. Chem. 63, No. 2 (2020)
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Schemel: Synthesis path way for preparation of Novel Selena-diazole

[ e e

Fig.1: The IR spectrum for (T) Selena-diazole compound shows it’s the functional
groups.
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Fig.3: The expansion 1H-NMR spectrum for (T) selena-diazole compound Recorded using
Bruker Ultra shield spectrophotometer (300 MHz), University of Al-al-Bayt, Jordan.

TABLE 1 :- properteis of T compound

Description Properties of crystals

Molecular For- 2

mula:-

C17H15N304Se

MW 404.2832

Color Bloody red crystals

m.p. 178.7-180.6°C

Solubility Insoluble in: Partial soluble in: Ethanol, Soluble in Chloroform,DMSO
Water methanol at<30°C

Egypt. J. Chem. 63, No. 2 (2020)
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FT-IR 3433.29cm-1(v0OH), 3309.85cm-1(vN-H assym.), 3263.56cm-1(uN-H sym.),
3128.54cm-1(0 =C-Se-N), 3062.96cm-1(v C-H arom.), 2881.95cm-1(v C-Haliph.),
2657.91cm-1(v N=N cyclic), 1685.79cm-1(N-H bending), 1585.49cm-1(t N=N assym.),
1531.48cm-1(v N=N sym.), 1485cm-1 (9 C=C arom.). 1388.75cm-1(v C-Naliph.).

1H-NMR 1.13ppm(m) attributed to 2H(C7), signal at 2.30(S) may assigned to H(C4), the signal

at 3.92ppm (d)due to H(C6) proton, 6.65ppm(s) may assigned to H (N-H) the signal at
7.13ppm(d) due to 4H (C67, C2", C6=, C2=),the signal at 7.47ppm(d) due to 2H (C5,

C5), signal at 8.86ppm(s) due to 20H (CT, C1=) while that at 9.98 ppm(s) due to 20H
(C3, C3=).

13C-NMR spec-

trum

32.033(C7), 53.960(C6), 56.960(C4), 103.609(C27 C27, 108.658(C67 C67), 118.480
(C47 C47),127.717(C5™,C57), 136.333(C9), 157.726(C8), 176(C17, C17,C3™, C37).

TABLE2: shows the dose and related response (number of dead rats and mortality%)

NO.group NO. Rats Dose (T) mg/kg | No.Dead rats | Mortality%

1 10 64 0 0
2 10 128 1 10
3 10 256 2 20
4 10 500 3 30
5 10 1000 6 60

10 1500 8 80
7 10 2000 10 100

Medain lethal dose LD,
120 -

%of mortality 100

%o of
mortality 60
40 -
i 0,
Linear (%o 20 -
of

mortality) 0 : i T T T 1

T Dose mﬁ,ﬂ{ﬁ BW

= =D.D481x+6.8?34/.
80 4 — Y .

0 500 1000 1500 2000 2500

Fig.4: showed the relation between doses of (T) compound and percentage of mortality

The LD, estimation from the equation as illustrated in figure 4:

Y =0.0481X + 6.8734 LD, =896.6mg/kg bw

Egypt. J. Chem. 63, No. 2 (2020)
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it can be determined that (T) compound
has an inhibitory effect against all three
test bacteria, but the results are deferring
according to deferent concentrations. In
general the activity increased with increased
T level. The best results are obtained at S0ug/
mL concentration. (T) has high inhibitory
effects against P. aeruginosa and S. aureus
at 50ug/mL; the results were 35 and 36 mm
respectively, but it has moderate effect against
E. coli even at the higher concentration, the
result, only 18 mm. At the lower concentration
0.25ug/mL only P. aeruginosa is affected by
the test substance, then at 0.5pug/mL S. aureus
exert some sensitivity to (T) substance, while
E coli not affected at level 20pg/mL. Initial
inhibition appeared when the concentration
of the material reached to 30pug/mL.

*refers to MIC

Resistance to actually available medicines is
gradually reducing their value in treatment
of bacterial infections, therefore to solve that
problem novel therapeutics be discovered,
that control novel target through identification
of many genes which encoding for unique
protein, such proteins can be a novel targets
for a novel drug[21]. It was found that the
(T) selena-diazole derivative most effective
against Gram negative P. aeruginosa and
Gram positive, S. aureus, even in a very
low concentration 0.5pg/mL. But it had a
moderate effect against E.coli. Similarly
[22] It was found that the (T) selenadiazole
derivative most effective against Gram
negative P. aeruginosa and Gram positive,
S. aureus, even in a very low concentration
(0.25, and 0.5pg/mL). But it had a moderate
effect against E.coli. Similarly [22]found
that two of “2,6 disubstituted piperidine
4 one derivatives” demonstrated highly
antibacterial action at 200pg/mL against S
aureus, and B subtillis. The third studied
compound is highly effective at 100pug/mL
against £ coli.

There are some studies that suggest that some
selena-diazole derivatives have anti-bacterial
effect. Research finding by [7] points that the
selena-diazole derivative strictly effective
against Gram positive bacteria (Sarcina sp.)
and (Staphylococcus sp.) In contrast to the
results in the present study [23] reported that
antibacterial activity of Thiadiazole [1,2,3]
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selena-diazole and Thiadiazoline derivative
compounds against P aeruginosa, S aureus,
E coli and Enterococcus faecium, the
preliminary screening results indicated that
the total activity summaries were moderate
or poor. Findings of the current study
contradict the study by [15], in which the
author examined antibacterial data revealed
that the 1,2,3-selena-diazoles derivatives
activity against Gram-positive bacteria was
in contrast to the good antibacterial activity
of norfloxacin against both Gram-positive
and Gram negative bacteria. This difference
may be due to the position and nature of
the substituent stimuluses the extent of
antibacterial action.

Similar results obtained by Narajji, Karvekar
et al agreed with our results, the found that
selenoxanthenes and selenopyrylium salts
have antibacterial activity have potent action
with respect to S. aureus, rather than E. coli
[4]. However, interestingly, this is contrary
to a study conducted by[24], antimicrobial
action of ““ pyrazolo[3,4-b] pyridines and their
spiro-heterocyclic derivatives” was tested
against Gram positive strains as S aureus, B
cereus, and E coli , P aeruginosa, as Gram
-negative bacteria, the method used was “the
ager well-diffusion”, results documented that
selena-diazole derivative had no antibacterial
activity.

Recently many metallic nanoparticles used for
theirantimicrobial effect, astudy by [25] £ coli,
S. aureus, Methicillinresistance S aureus, and
P aeruginosa used for synthesis of selenium
nanoparticles (90-150 nm/ diameter), with
a good antibacterial action against both
Gram negative and Gram positive bacteria
including S aureus, Methicillinresistance
S aureus, and P aeruginosa . Synthesize
selenium  nanoparticles  mainly by
microorganism enzymes such as selenite
reductases from natural and synthesized Se
containing compounds. Thus, biogenic Se
nanoparticles represent a viable method to
inhibit bacteria evolution overcoming the
problems of synthetic methods that utilize
toxic chemicals, therefore they are low toxic
for animals and human besides resistance
may not be developed as for antibiotics. Such
results may explain the potent antibacterial
even with low concentrations.
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TABLE3:- Sensitivity of pathogenic microbes to the new synthetic (T) compounds using the

filter paper disk method
T conc. Inhibition zone of T compound(Mean mm £SD) dissolved in SmL(DMSO):
pg/mL 95mL(DW) against bacterial and fungal pathogens
Pathogens 0.25 0.5 1 10 20 30 40 50
E. coli 0 0 0 0 0 9+2.12* | 12+2.1 |18+2.11
P.aeruginosa | 10+2.11* | 15+2.12 18+2.12 | 20+2.1 | 22+2 12+£2.12 | 3242.01 [35+£2.2
S. aureus 0 10£2.11% | 16+2.1 17421 | 21£2.11 [ 18£2.11 [27+2.1 | 36+£2.11
C. paras 8+3.46* |12+6.0 15+£7.37 |20+9.52 | 23=+11 27+£9.12 [31+8.89 |34+9.14
C. albicans 6+3.4* | 12+6.0 12+74  |16+9.5 |[21x11 254£9.12 [ 30+14.9 |35+9.14
C. krusi 6+3.5% [ 12+6.0 16+7.37 |20+£9.5 [22+11 2549.12 [28+8.14 |31+9.14

Antifungal activity

Antifungal effect of (T) compound in dimethyl
sulfoxide (DMSO) is active against all the
tested candida, the inhibition zone diameter
increased directly with T concentration
in comparison with control group (DW:
DMSO, 95:5) which has no antifungal action.
The existing data in table (3) indicated that
synthetic (T) compound shows potential as
novel antimicrobial agents. It was clear that
even at very low concentration 0.25 pg/mL
T has antifungal activity. Several selena-
diazoles, and derivatives have been studied
for their antimicrobial activity, many of
them demonstrate potent antifungal activity.
The Introduction of a 1,2,3- selena-diazole
ring to particles of well-known bioactive
compounds alters their actions and may leads
to an enhance their biological effects[21].

Accordingly, the results of the present study
illustrate good antifungal activity against
Candida, this results agreed with Parveen,
Mehdi who s fount that [2, 3 d] friedelin-3-
selena-diazole The compound 3 showed high
activity against S.albus (14) and C. albicans (12
mm) but moderately [26] active against fungus
A. niger (10 mm). In contrast to the results in
the present study Abdelmohsen reported that
the one of synthetic selena-diazole showed only
an excellent antifungal activity (>100% growth
inhibition against C. albicans and A. flavus)[24].

It can be conclude that T less toxic than
natural organic selenium compounds and has
a good antibacterial and antifungal activity.
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