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In this study, various nanoparticles were prepared for graphene plates,
which were activated by using benzimidazole compounds. Oxidation
penetrates between layers within the graphite crystals to remove the
layers partially or completely through chemical peeling, the nanoparticle
of the graphene was prepared in two steps. The first step was the
preparation of the graphene oxide (GO) (Hummer method) through the
interaction of active groups. In the caravan structures with oxidation
and acid factors for the preparation of the graphene oxide. The second
step was synthesis of benzimidazole derivatives from the reaction of the
compound 4-methyl ortho phenylline diamine and ortho phenylline
diamine with different carboxylic acids in the presence of ammonium
chloride as a catalyst, using microwave irradiation method. The thierde
step was the reaction of the nano graphene oxide with benzimidazole
derivatives. The effect of some nano Composites on the growth of one
fungi of the yeast species Candida and the isolates of bacteria from
Bacillus Puimilus and Nystatin for fungi and neomycin sulfate for
bacteria have been used. and the results indicate that the nano
Composites have the ability to inhibit the used fungi and bacteria

Introduction

Graphene is a promising material due to its unique mechanical, electrical and thermal
properties. It is composed of pure carbon linked to a flat hexagonal pattern hybridized SP? form
two-dimensional structures, and is described as the building block of all graphite materials

because of its two dimensional structures, monolayer graphite has a theoretically defined surface

area of (2630 m2.g-1), Which are much larger than black carbon pipes and carbon nanotubes [1].

It is the best conductor of heat, in addition to being completely transparent, and because of

its high transparency, it has been used in the manufacture of touch screens and photovoltaic cells

[2]. It is also of limited use because of its high cost and also has optical applications, consisting of
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a thin two- dimensional layer that can be used in electronic optical devices such as transistors
[3].

Benzimidazole is abenzo-fused imidazole which constitutes an important class of heterocyclic
compound in numerous natural and synthetic compounds in medicinal chemistry for new drug
development [4]. The most prominent benzimidazole compound in nature is N-
ribosyldimethylbenzimidazole, which serves as an axial ligand for cobalt in vitamin B12 core [5].

Material and Methods.
Materials and equipment used

All the chemicals that applied in our study are obtainable from Fluka. and Sigma Aldrich but
the graphite chips (99.9%) were purchased from USH. The Melting points have been specified by
Electro thermal capillary apparatus. Com-pleting of the reaction was monitored by thin layer
chromatography (TLC) using Merck sili-ca coated plates and as mobile phase a mixture of hexane
and ethyl acetate. Infrared spectra were obtained using ATR technique Shimadzu 8400S, Fourier
Transforms Infrared spectros-copy SHIMADZU in the range (400-4000) cm-1. The 1H-NMR
spectra were obtained on a Bruker, model ultra-shield 400MHz in the laboratories of the
University of Science and Technolog (Tehran). Using tetra methyl silane (TMS) as internal
reference and DMSO-d6 as solvent. X - ray diffraction device (Shimadzu - XRD-6000), Scanning
Electron Microscope Device TE SCAN)/ Belsorp Mini II/ Czech Republic), and Atomic force
microscope device (AFM Icon. Bruke Q600).

Synthesis Graphene Oxide (GO)

In a snow bath, a 600 mL beaker was added and 46 mL of concentrated sulfuric acid (H2504)
was added with continuous magnetic stirring. At 0 C° 1.5 g of sodium nitrate was gradually
added with stirring, and after 15 minutes the graphite was added 1 g over a period of 10
minutes. Then add to the mixture 6 g potassium permanganate slowly and cautiously gradually
within 10 minutes while maintaining the temperature below 10 C° for two hours, and then raise
the mixture of the ice bath and then add 46 ml of distilled water drop by drop with stirring for a
quarter of an hour with the raise The temperature is 98 C°, then distilled water is added 140 ml
warm temperature below 50 C° , Leave to stir for 10 minutes, then add 15 ml of hydrogen
peroxide H202 concentration of 30% with stirring for 30 minutes, and then divide the mixture
into two parts and add each part 150 ml distilled water and left to precipitate for 24 hours pour
and wash with (HCl) 10% once Five times with deionized water and until the acidic function (pH
= 7) arrived, it was dried at a temperature of 60-70 Co [6]. Figure (1) shows the preparation of
Graphene Oxide (GO)
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Figure: (1): [llustrates the process of preparing nano Graphene Oxide (GO)

Synthesis benzimidazole compounds
Synthesis of benzimidazole derivatives (D1, D3, D7, D9, D10 [7]

Take of carboxylic acids (0.0046mole) (Ibuprofen, Naproxen, Mefenamic acid, Captopril and
Aspirine) was dissolved in (20 ml) of Toluene and added 5drops from Hydrochloric acid with
stirring for 10 min. at room temperature, the mixture was added (0.0046mole,0.5g) O-
phenylendiamine or 4-mathyl-O-phenylendiamineand added NH4Cl (0.0046mole). The reaction
mixture was refluxed in the microwave for 5-8 minutes (425watt). The completion of reaction
was confirmed by TLC (ethylacetate: hexane,1:3 v/v), The reaction mixture was colded and the
product was precipitated. The contents were filtered and product was washed with water twice
and it was dried and purified by recrystallization from ethanol to give pure product. Figure (2),
table (1) Show some physical properties of the synthesized compounds (D1, D3, D7, D9, D10y
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Figure (2): Synthesis of benzimidazole derivatives (D1, D3, D7, D9, D10).

Table (1): Some physical properties of the synthesized compounds (D1, D3, D7, D9, D1o0).

Comp. Ri1 Molecular | Molecular Color M.P°C | Yield % Rt
No. Formula Weight
D1 H C19H22N2 278.40 Gray 158-160 88 0.64
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D3 H C21H19N3 313.40 Brown 192-196 93 0.48
Dy CHs | Ca1H20N20 316.40 Brown 116-119 83 0.58
Do CH3 C16H21N3 303.42 Light brown | 163-165 94 0.75
D1o CHs | C16H14N202 266.30 Brown 196-200 69 0.46

Synthesis Particles from Graphene Oxide - benzimidazole compound

Apply 0.5 mg of prepared graphene oxide in 10 ml of dioxane and ultrasound for 30 minutes,
then add 0.5 mg of one of the prepared benzimidazole compound (D1, D3, D7, D9, D10,) and heat
the mixture for 4 hours at 100 C °. Collect the product and wash with 3 ml deionized water three
times and then dried in the oven at 80 C ° [8].

Results and Discussion
Discussion of Graphene oxide (GO) nanoparticles

Graphite is the raw material for the preparation of graphene oxide (GO) from polycrystalline
molecules or granules that can be from natural or industrial sources. Natural graphite is the most
common source. The first step was the preparation of the graphene oxide (GO) (Hummer
method) through the interaction of active groups in the caravan structures with oxidation and
acid factors for the preparation of the graphene oxide [9]. according mechanism showed in
Figure (3)
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Figure (3): Mechanism of the prepared of graphene oxide (GO)

The infrared spectrum of nanoparticles of graphene oxide showed a distinctive and broad
beam of alcoholic hydroxyl and carboxylic intertwined at 3470 cm-1 with a broad and strong
beam. The measurement also showed two packages at (1230, 1734) cm-1. It is another
characteristic package which is stretched (vC - O, vC = 0). In the carboxyl group respectively, at
(1616) cm-1 attributed to the double stretched stretch (vC = C). The graphene oxide contains
epoxy aggregates on the surface of the plate represented by stretched (C - O). These groups were
clearly observed at (1230 - 1053) cm-1 which show a wide beam overlapping with the bending
beam. The vOH group is broad and partially overlapping with the bending beam at (1431) cm-1.
Two beams indicate the presence of aliphatic groups (such as CH2), which are produced by
tomatoes, which give some acyl terminal groups. And supported by (CH) apparently pure at
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(2818 - 2823) cm-1 [10]. The concentration is very low as evident by the intensity of absorption.
Figure (4) shows the infrared spectrum (FT-IR) of graphene oxide
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Figure (4): Infrared spectrum (FT - IR) of the compound (GO)

The X-Ray Diffraction (XRD) of graphene oxide shows a large interlayer spacing equal to
7.745 A° at the position 26 = 11.4244° with FWHM=0.5904° [11-15]. The disappearance of the
peak at approximately 27° due to completely oxidized and ex-exfoliation of graphite after the
chemical oxidation Scheme (1). The Figure (5) below shows the XRD of graphene oxide. The
widening of the interlayer is solid evidence for the success of the reaction as it is equal no more
than 3.35 A’ in the graphite [11].
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Scheme (1): Graphene oxide (GO) structure.
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Figure (5): The X-ray diffraction spectrum (XRD) of the compound (GO)
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Diagnosis of benzimidazole compound

The benzymidazole derivatives were synthesized by condensation of O-Phenylenediamine
and 4-methyl-O-Phenylenediamine with different carboxylic acids using ammonium chloride as
ring closing.

The IR spectrum of compounds (D1,D3, D7,D9,D10) showed the absence of a v(2NHz2) band and
that presence of a band at (3251-3222 cm1) assign to v(N-H), also showed band within (1614-
1652 cm-1) assign to v(C=N), also showed bands within (3014-3080 cm1) assign to v(C-H)
aromatic, also showed two bands (2914-2985cm-1) and (2840-2952cm™) assign to v(C-H)
aliphatic, also showed two bands (1535- 1579 cm-1) and(1493-1562 cm) assign to v(C=C)
aromatic. The showed of other bands within (1231-1294 cm1) assign to v(C-N), The rest of the
bands maintained their normal ranges, as shown in Table 2, which shows the results of infrared
absorption of synthesis compounds (D1,D3, D7,D9,D10) [16].

Table (2): FT-IR spectral data for compounds (D1-Ds)

IR (KBr) cm-1
comn v(N-H) | v(C-H) | v(C-H) | v(C=N) | v(C=C) v | Others
No P- | Benzimida | Arom. Aliph. Arom. (C-N)
' Zole
2960 1579
D, 3242 3014 2923 1623 1514 1294 | -----
2914 1571 v (N-H)
D3 3238 3074 2856 1652 1500 1253 3323
2916 1573 v(C-0)
D7 3222 3016 2840 1638 1562 1255 1184
2955 1535 v (S-H)
D 251 162 1231
9 325 3076 2842 626 1493 3 2569
2985 1571 v(C=0)
D10 3226 3080 2957 1614 1502 1245 1714

The proton nuclear magnetic resonance spectrum (H!NMR) of the synthesis benzimidazole
compound (D3) it showed a single signal at the site (§ 2.08,2.27 ppm) assign to Protons two
groups (CHs)connected to benzene ring, Also a single signal showed at(6 2.49 ppm) assign to
Solvent (DMSO0), Also a single signal showed at(6 3.43 ppm) assign to Protons (H20), Multiple
signal is showed at the site(d 6.66-7.88 ppm) assign to the aromatic ring protons, Also a single
signal showed at(89 .45ppm) assign to Protons group (NH) connected with the two benzene ring
,Also a single signal showed at(8 12.04ppm) assign to Protons group (NH) for the imidazole ring
[16,17]. As shown in Figure (6).
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Figure (6): The (HI-NMR) of the compound (Ds3)

And studying the H1-NMR spectrum of the synthesis benzimidazole compound (D10) it showed a
single signal showed at(6 2.07ppm) assign to Protons group (CHs) for the imidazole ring,Also a
single signal at the site (§ 2.67ppm) assign to Protons groups (CHs)connected to benzene ring,
Also a single signal showed at(6 2.49 ppm) assign to Solvent (DMSO-d®), Also a single signal
showed at(6 3.63 ppm) assign to Protons (H20), Multiple signal is showed at the site(§ 6.90-7.79
ppm) assign to the aromatic ring protons, Also a single signal showed at(6 11.27ppm) assign to
Protons group (NH) for the imidazole ring. As shown in Figure (7).
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Figure (7): The (H1-NMR) of the compound (D10)

89

28 Spectral Size

65536



Diagnosis of particle from graphene Oxide - benzimidazole compound

The nanoparticles were prepared by the graphene oxide dissolved in distilled water with of
benzimidazole compound (D1, D3, D7, D9, D10) and heated for 4 hours to provide aromatic rings
on the surface of the plates [18]. The synthesized preparations were diagnosed with fixation of
some of their physical The (FT-IR) spectrum of nano Composites (DM1, DM3, DM7, DM9, DM10)
showed the absence of v(N-H), and absence of v(0-H).

GO-2-(4-isobutylphenyl)-1H-benzo[d]imidazole:( DM1)
XRD analysis of GO-2-(4-isobutylphenyl)-1H-benzo[d]imidazole:

The X-Ray diffraction (XRD) of GO-2-(4-isobutylphenyl)-1H-benzo[d]imidazole shows a
medium intense peak at the position (20 = 10.2644°) due to the remaining of some carboxyl
groups out of the chemical bonding (incomplete functionalizing of GO with the added amine),
furthermore it refers to the presence of physical adsorption of "2-(4-isobutylphenyl)-1H-
benzo[d]imidazole" molecules on the surface of GO, as shown in Scheme (2) [19]. The XRD also
shows main peaks at 20 =12.0534, 16.864, 19.8358, 22.3331, 24.4679,26.5916, and35.1224
which refers to the reflection by crystal planes with miller indices as 111, 200, 220, 311, 321,
410, 420 and 530, respectively, the Figure (8) below shows the XRD pattern of GO-(4-
isobutylphenyl)-1H-benzo[d]imidazole compound. Lastly, the results prove the occurrence of
two types of bonding, which is the chemical (with the highest percentage) through the formation
of amide bonds and the physical bond (with the lowest percentage). The lower and higher ratio
was determined based on the intensity of the graphene oxide peak, which was observed to have
a significantly lower intensity compared to the graphene oxide alone.

Scheme (2) Synthesis of GO-(4-isobutylphenyl)-1H-benzo[d]imidazole(DMz1)
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Figure (8): XRD pattern of GO-(4-isobutylphenyl)-1H-benzo[d]imidazole(DM1)

SEM image of GO-2-(4-isobutylphenyl)-1H-benzo[d]imidazole

The scanning electron microscope (SEM) of GO-2-(4-isobutylphenyl)-1H-benzo[d]imidazole
showed irregular nano-sheets structures of varying shapes and sizes, with sheet thicknesses
ranging from 11.3-53.7 nm. The SEM also revealed large interspaces between nanosheets
(porosity) up to 150 nm, which indicates of the high porosity of this sample. As shown in Figure

(9)-

SEM MAG: 135 kx | : S. MIRAS TESCAN
Det- SE
Date(m/diy): O8/25/21 SUT - FESEM

Figure (9): SEM image of GO-2-(4-isobutylphenyl)-1H-benzo[d]imidazole (DM1)

GO- N-(2-(1H-benzo[d]imidazol-2-yl) phenyl)-2,3-dimethylaniline(DM3)
XRD analysis of GO- N-(2-(1H-benzo[d]imidazol-2-yl) phenyl)-2,3-dimethylaniline:

The completely disappearing of the peak at the position (20 = 11.4244") of GO is solid
evidence for the chemical functionalizing "[20]" of N-(2-(1H-benzo[d]imidazol-2-yl) phenyl)-2,3-
dimethylaniline to the GO to afford GO- N-(2-(1H-benzo[d]imidazol-2-yl) phenyl)-2,3-
dimethylaniline as shown in Scheme (3). The peaks at 13.6977, 14.9667, 16.8000, 20.1397,
21.3124, 25.2622, 26.2839 and 27.8090 due to the planes 210, 211, 220, 311, 320, 411, 331 and
332, respectively as shown in the Figure (9). However, there are three possible reaction ways as
shown in the Figure 3: reaction of endocyclic NH, exocyclic NH and/ or both of them with OH of
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carboxylic acid. This can be attributed to the fact that selectivity cannot be achieved with the
presence of the large number of carboxyl groups.

<>

N

Scheme (3) Synthesis of GO- N-(2-(1H-benzo[d]imidazol-2-yl) phenyl)-2,3-dimethylaniline(DM3)
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Figure (9) XRD pattern of GO- N-(2-(1H-benzo[d]imidazol-2-yl) phenyl)-2,3-
dimethylaniline(DM3)
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SEM image of GO- N-(2-(1H-benzo[d]imidazol-2-yl) phenyl)-2,3-dimethylaniline

The scanning electron microscope (SEM) of GO- N-(2-(1H-benzo[d]imidazol-2-yl) phenyl)-
2,3-dimethylaniline showed irregular nano-folds which also with varying shapes and sizes, and
the particle diameters ranging 19.8-60.6 nm. The SEM also revealed interspaces between

nanoparticles up to 123 nm, which indicates that the sample has good porosity, as shown in
Figure (10).
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Figure (10): SEM image of GO- N-(2-(1H-benzo[d]imidazol-2-yl) phenyl)-2,3-
dimethylaniline(DM3s)

AFM for GO-2-(4-isobutylphenyl)-1H-benzo[d]imidazole

Atomic force microscope (AFM) of GO-2-(4-isobutylphenyl)-1H-benzo[d]imidazole shows a
difference from the SEM image as it shows a flat sheet-like nanostructure with a valley.
Additionally, the AFM shows nanoparticles with a maximum height of 25.57 nm and diameters
ranging between 38.4-197.8 nm. This topography appears clearly in the three-dimensional image
(Fig 11-a), while the valley appears in the form of a black opaque area and the nanoparticles with
white dots in the two-dimensional imaging (Fig 11-b). Whilst, the AFM measurement showed
that the total roughness (which represents the difference in height between the valley and
peaks) is equal to 71.41 nm and the Diagram (1) shows the particle size distribution (nm) for
this sample.

Figure (11-a) AFM 3D image for GO-2-(4-isobutylphenyl)-1H-benzo[d]imidazole(DM3)
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Figure (11-b) AFM 2D image for GO-2-(4-isobutylphenyl)-1H-benzo[d]imidazole(DMs)
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Diagram (1) Particle size distribution (nm) for GO-2-(4-isobutylphenyl)-1H-benzo[d]imidazole
(DM3)

GO-2-((6-methoxynaphthalen-2-yl) methyl)-6-methyl-2,7a-dihydro-1H-
benzo[d]imidazole(DM?7)

XRD analysis of GO-2-((6-methoxynaphthalen-2-yl) methyl)-6-methyl-2,7a-dihydro-1H-
benzo[d]imidazole
Disappearing of the peak at the position (26 = 11.4244°) of GO proves that the chemical
functionalization through formation a new chemical bonding of all carboxyl groups with 2-((6-
methoxynaphthalen-2-yl)methyl)-6-methyl-2,7a-dihydro-1H-benzo[d]imidazole to afford GO-
GO-2-((6-methoxynaphthalen-2-yl)methyl)-6-methyl-2,7a-dihydro-1H-benzo[d]imidazole as
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shown in Scheme (4) The peaks at 20 = 17.9079, 22.1099, 27.9451, 35.3149 and 46.1746 refer to
111, 300, 320, 420, 440 and 710 miller indices respectively as shown in the Figure (12).

Scheme (4) Synthesis of GO-2-((6-methoxynaphthalen-2-yl) methyl)-6-methyl-2,7a-dihydro-1H-
benzo[d]imidazole (DM?7)

Y y
Counts

DM11

v v Y
300
200 —
Ll
100 —

I I I I I I
10 20 30 40 50 60 70

Position [°2Theta] (Copper (Cu))

Figure (12): XRD pattern of GO-2-((6-methoxynaphthalen-2-yl) methyl)-6-methyl-2,7a-dihydro-
1H-benzo[d]imidazole (DM7)

SEM image of GO-2-((6-methoxynaphthalen-2-yl) methyl)-6-methyl-2,7a-dihydro-1H-
benzo|d]imidazole
The scanning electron microscope (SEM) of GO-2-((6-methoxynaphthalen-2-yl) methyl)-6-

methyl-2,7a-dihydro-1H-benzo[d] imidazole showed irregular folded nano-sheets. The edges
diameters of these folded sheets ranged between 16.3-85.2 nm. Moreover, very few interspaces
revealed between nanoparticles were up to 99 nm, which indicates that the sample has few
porosity, as shown in Figure (13).
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Figure (13) SEM image of GO-2-((6-methoxynaphthalen-2-yl) methyl)-6-methyl-2,7a-
dihydro-1H-benzo[d] imidazole (DM7)

GO- 3-mercapto-2-methyl-1-(2-(6-methyl-1H-benzo[d]imidazol-2-yl) pyrrolidin-1-yl)
propan-1-one(DMo)

XRD analysis of GO- 3-mercapto-2-methyl-1-(2-(6-methyl-1H-benzo[d]imidazol-2-yl)
pyrrolidin-1-yl) propan-1-one

The completely disappearing of the peak at the position (20 = 11.4244") of GO is solid evidence
for the chemical functionalizing of 3-mercapto-2-methyl-1-(2-(6-methyl-1H-benzo[d]imidazol-2-
yl) pyrrolidin-1-yl) propan-1-one to the GO to afford GO- 3-mercapto-2-methyl-1-(2-(6-methyl-
1H-benzo[d]imidazol-2-yl) pyrrolidin-1-yl) propan-1-one as shown in Scheme (5). The XRD also
give new diffraction peaks at 20 = 16.4613, 19.179, 20.3233, 23.4645, 24.0806, 26.095, 27.6728
and 29.4462 which refer to 211, 220, 300, 222, 320, 321, 410 and 331 miller indices,
respectively. As shown in the Figure (14), there are two suggested reactions via the endocyclic
nitrogen atom of NH group or the terminal sulfur atom of SH group.

Scheme (5) preparing of GO- 3-mercapto-2-methyl-1-(2-(6-methyl-1H-benzo[d]imidazol-2-yl)
pyrrolidin-1-yl) propan-1-one (DMo)
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Figure (14): XRD pattern of GO- 3-mercapto-2-methyl-1-(2-(6-methyl-1H-benzo[d]imidazol-2-yl)
pyrrolidin-1-yl) propan-1-one (DMo)

SEM imageof GO- 3-mercapto-2-methyl-1-(2-(6-methyl-1H-benzo[d]imidazol-2-yl)
pyrrolidin-1-yl) propan-1-one

The scanning electron microscope of GO- 3-mercapto-2-methyl-1-(2-(6-methyl-1H-
benzo[d]imidazol-2-yl) pyrrolidin-1-yl) propan-1-one showed irregular layers with varying
shapes and sizes. The diameters of the top of layers ranged between 23.9-64.9 nm. On the other
hand, interspaces were revealed between nanoparticles up to 65.6 nm, which indicates that the
sample has some porosity, as shown in Figure (15).

SEM MAG: 135 kx | VWD: 5.86 mm I 1 1 I MIRAS TESCAN
Det SE SEM HV: 15.0 kV
Date(m/dly): 08/25/21 SUT - FESEM

Figure (15): SEM image of GO- 3-mercapto-2-methyl-1-(2-(6-methyl-1H-benzo[d]imidazol-2-
yl)pyrrolidin-1-yl)propan-1-one(DMo)
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AFM for GO- 3-mercapto-2-methyl-1-(2-(6-methyl-1H-benzo[d]imidazol-2-yl) pyrrolidin-
1-yl) propan-1-one

Atomic force microscope of GO- 3-mercapto-2-methyl-1-(2-(6-methyl-1H-benzo[d]imidazol-
2-yl) pyrrolidin-1-yl) propan-1-one sample shows nanostructures that similar to the GO- 1,2-
bis(1H-benzo[d]imidazol-2-yl) ethane-1,2-diol sample but with fewer nanoparticles and lower
heights with maximum height 6.581 nm, thus in the 3D AMF image, these nanoparticles were
clearly appeared with existing of some grooves Fig (16-a) which appeared as dark area, black
and bold lines in 2D AMF image Fig (16-b). Finally, the total roughness was 19.19 nm and the
particle size distribution (nm) for this sample is shown in Diagram (2).
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Figure (16-b) AFM 2D image for GO- 3-mercapto-2-methyl-1-(2-(6-methyl-1H-benzo[d]imidazol-
2-yl) pyrrolidin-1-yl) propan-1-one
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Diagram (2) Particle size distribution (nm) for GO- 3-mercapto-2-methyl-1-(2-(6-methyl-1H-
benzo[d]imidazol-2-yl) pyrrolidin-1-yl) propan-1-one.

GO-2-(6-methyl-1H-benzo[d]imidazol-2-yl) phenyl acetate(DM1o0)
XRD analysis of GO-2-(6-methyl-1H-benzo[d]imidazol-2-yl) phenyl acetate

The X-Ray Diffraction pattern of GO-2-(6-methyl-1H-benzo[d]imidazol-2-yl) phenyl acetate
shows a weak peak at position (20 = 11.°5608) which refers to the remaining of some carboxyl
groups Which deduce that the functionalization is not chemical functionalization only otherwise
there is a physical interaction between GO and 2-(6-methyl-1H-benzo[d]imidazol-2-yl)phenyl
acetate during the formation of GO-2-(6-methyl-1H-benzo[d]imidazol-2-yl)phenyl acetate as
shown in Scheme (6). The peaks at 20 = 11.5608, 19.4572, 20.8347, 24.0254, 26.5676, 35.0234
and 39.751 due to 111, 220, 310, 321, 400, 511 and 530 miller indices respectively as shown in
the Figure (17). These new peaks are a good evidence for the formation of the suggested
compound.
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Scheme (6) preparing of GO-2-(6-methyl-1H-benzo[d]imidazol-2-yl) phenyl acetate (DM1io)
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Figure (17) XRD pattern of GO-2-(6-methyl-1H-benzo[d]imidazol-2-yl) phenyl acetate(DM1io)

SEM image of GO-2-(6-methyl-1H-benzo[d]imidazol-2-yl) phenyl acetate

The scanning electron microscope of GO-2-(6-methyl-1H-benzo[d]imidazol-2-yl) phenyl
acetate showed irregular cracked nanosheets and the diameters of the top of these layers ranged
between 17.1-60.7 nm. Besides, few interspaces were revealed between nanoparticles up to
142.6 nm, indicating the sample also has some porosity, as shown in Fig (18).
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Figure (18): SEM image of GO-2-(6-methyl-1H-benzo[d]imidazol-2-yl) phenyl acetate(DMjo)

Evaluation of the biological effectiveness of some synthesis compounds

The effect of some of the synthesis compounds was studied on the growth of one type of a
fungus of the yeast variety Candida was studied and type of bacterial isolates of Bacillus
Puimilus and the standard fungicide (Nystatin) of the fungus was used And the standard
antibiotic (neomycin sulfate) of bacteria and the results indicate that the synthesized
compounds have the ability to inhibit the fungus and bacteria used by using different
concentrations of the concentrated compounds (5mg / ml), (7mg / ml), (10mg / ml) compared
with the inhibition with the standard antibodies with concentration (10mg / ml), Some
synthesized compounds showed good inhibitory activity against bacteria and weak inhibitory
activity against fungi [21,22].

Candida albicans Fungus

All synthesized compounds (DMi, DM3, DM7, DM9) showed weak activity at synthesized
concentrations (5mg/ml), (7mg/ml), (10mg/ml) as in table (3).

Table (3): Antifungal activity of synthesized compounds (DM1, DMs, DM7, DMo)

Comp. No. Standard 10mg/ml | 5mg/ml 7mg/ml | 10mg/ml
DM1 32.5 15.4 15.6 15.7
DMs3 33.8 15.8 15.3 16
DM~ 33.5 14.6 14 15.5
DMy 33 15.8 15.7 15.8
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Diagram (3): Inhibitory activity of synthesized compounds (DMi, DMs3, DM7, DM9) against

Candida fungus

Bacillus Puimilus
In these bacteria (Bacillus Puimilus) all compounds synthesized (DM1, DM3, DM7, DMo)
showed good inhibitory activity at the concentrations (5mg / ml), (7mg / ml) and (10mg / ml) as
shown in table (4).

Table (4) antibacterial activity of synthesized compounds (DM1, DM3, DM7, DMo)

Comp. No. | Standard10mg/ml 5mg/ml 7mg/ml 10mg/ml
DM1 +16.4 15.2 15.4 15.3
DM3; 18 17.1 17.2 17.9
DM~ 16.6 17.2 16.6 16.8
DMo 17.6 14.1 15.7 15.8
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Biological activity of Bacillus Puimilus

inhibition zonein cm

Comp. IQO A7 A8 AS Al0
 Standard 16.4 18 16.6 176
85 mg/mli 15.2 17.1 17.2 141
M7 mg/ml 15.4 17.2 16.6 15.7
W10 mg/ml 15.3 17.9 16.8 15.8

Diagram (4): Inhibitory activity of synthesized compounds (DMi, DMs3, DM7, DM9) against
Bacillus Pumilus
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