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Abstract: Our study is included the synthesis of a number of benzamide drivatives through two chemical
processes. The first is the benzoylation of some aromatic amines containing a pyrimidine or a pyrazoline
ring in their structures (A-G) using benzoyl chloride or p-chloronbenzoyl chloride in the presence of 1,4-
dioxan as solvent productive (N1-N6, N13-N16) derivatives. The second is the tosylation of (N2-N6, N15) by
p-toluene sulfonyl chloride in the presence of pyridine as catalyst and base at room temperature to produce
(B1-B6 ) derivatives . The products have been characterized by IR, *H-NMR ,** C-NMR and mass
spectroscpies and the physical properties of the products are recorded . The spectral data confirmed the
validity of the benzamide derivatives. Also the work is included the study of antimicrobial activity of the
synthesized compounds represented by determining the inhibition diameter zone (1Z), minimum inhibitory
concentration (MIC) and minimum bactericidal concentration (MBC) given by these compounds against the
test organisms Staphylococcus aureas (Gr*positive) and Escherichia coli (Gr- negative). Furthermore, the
results of MIC and MBC were compared with those of some common antibiotics such as tetracycline,
ampicillin and streptomycin. This comparison showed that it is possible to use the synthesized derivatives as
antimicrobials.
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1. Introduction

Heterocyclic compounds constitute the largest and most diverse group of organic compounds.
Today, there are many heterocyclic compounds, and the number is increasing rapidly due to
tremendous research in addition to their synthetic usefulness [1-3]. Research interest in
heterogeneous compounds is increasing due to their applications. These compounds have gained a
lot of interest due to many important medical and biological uses, covering the majority of recently
synthesized bioactive heterocyclic compounds from antifungal, anti-inflammatory, antibacterial,
antiviral, anti-allergic, anti-histamine, herbicide and in the pharmaceutical industry [4]. Most
heterocyclic organic compounds are extracted from animal or plant sources [5]. In general,
knowledge of the chemistry of heterogeneous compounds is of great importance in the field of
studying natural products, biological preparations, and drug metabolism processes [6, 7].
Derivatives of the amine group have great biological importance, as they play a major role in
biological activities, such as in enzymatic transfer reactions of the amine group of amino acids, and
they have great importance in medicine and pharmaceuticals [8]. Foods contain many amines, many
of which are called biogenic amines due to their biological activity and their ability to cause
poisoning when present in high concentrations. Some biogenic amines, such as serotonin,
histamine, and tyramine, play an important role in many physiological functions in humans and
animals. The diamines putrecine and the polyamines oligoamines such as spermidine and cermin
are also involved in some physiological processes such as cell division. Biogenic amines are
important in foods, as the process of measuring biogenic amines is used as evidence of food
spoilage [9].

Benzoylation is a chemical reaction in which a benzoyl group is catalyzed by the removal of
an H attached to an O or N of aromatic ring. There are many well-known benzoyl compounds, such
as benzoyl esters and amides, and are commonly used in organic chemistry. Benzoyl esters can act
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as protecting agents in organic synthesis and can be easily removed by hydrolysis [10]. Benzoyl
chloride is the commonly used chemical and is the source of the benzoyl group, which can be used
in the preparation of benzoyl ketones and benzoyl esters. The natural source of the benzoyl group is
thio ester benzoyl-CoA. For the purposes of new drug planning, a number of researchers use the
strategy of combining molecules by performing the benzoyl process, as this combination gives a
more responsive and metabolically relevant drug benefit [11]. There are many applications for the
benzoylation process, as it is an effective and inexpensive method despite the toxicity of benzoyl
chloride, including the decomposition of amino acids [12], and the production of peroxides, in
addition to its importance in the production of perfumes, medicines, and resins. It also plays a role
in determining most of the neurotransmitters in the organism’s body and common low-molecular-
weight metabolites [13]. The benzoyl process is also used in the preparation of a number of
therapeutic ointments, including benzoyl peroxide. It is used for sterilization against germs, mainly
against bacterial acne [14]. It also helps reduce the percentage of fat secreted in the epidermis [15].
Tosylation is an organic reaction that occurs on aromatic compounds in which the sulfonic
acid functional group replaces a hydrogen atom on the aromatic ring. This reaction is widely used in
the manufacture of dyes and pharmaceutical drugs [16]. The p-toluene sulfonyl chloride reagent is
used in the pharmaceutical field in the manufacture of the sulfa drug and the drug metsulfuron. It is
also used as an analytical reagent in molecular rearrangement reactions in organic synthesis [17].
Biological activity of sulfonamide compounds have been widely used as antibacterial, both types of
Gram positive (Gr +) and Gram negative (Gr-), antifungal, and antiviral. They have been used to
protect plants in agriculture, and as pesticides for harmful insects and weeds [18]. They have also
been used in the medical field as an antipyretic and treatment of Joints inflammation, tuberculosis
treatment, and an antiseptic and sterilizer of odors and germs. However, sulfonamide compounds
have side effects such as hypersensitivity, jaundice, nausea, and an effect on the kidney. They have
also been used in treating some nervous system diseases such as forgetfulness (Alzheimer’s) and in
treating cancer [19]. This study led to the successful synthesis of a series of novel heterocyclic
compounds derived from Benzamine Derivatives. The starting materials containing a thioxo group
give a greater yield than starting materials containing an oxo group and It was noted that benzamide
derivatives containing a pyrimidine ring give a greater yield than those containing a pyrazoline ring.

2. Experimental part

2.1 General

Uncorrected melting points were determined by using Hot -stage, Gallen Kamp melting point
apparatus. They are measured in the Department of Chemistry College of Science, University of
Misan, Irag. FTIR spectra were taken on (prestige-21) at Medicine College, Misan University-Irag.
All the spectra were recorded as KBr discs. *H-NMR and *C-NMR spectra were carried out by
(Bruker, model: Ultra shield 300 MHz) at Chemistry Department, Education College for pure
Sciences, Al-Basrah University-lrag using DMSO as a solvent and TMS as an interral standard.
Mass spectra are achieved in University of Tehran - Faculty of Science in the Islamic Republic of
Iran carried out by (Agilent Tenchnology (HP)Model 5973).

2.2 Preparation of starting materials

2.2.1 Preparation 4(6-(4-substituted phenyl )-2-substituted-1,2,dihydropyrimidine-4-yl)
aniline (A-F) [20].

A mixture of 4-amino acteophenome (2 mmol) and 4-substituted benzaldehyde (chloro,
bromo, and nitro) (2 mmol), and urea or thiourea (3 mmol), were added in a mortar. The mixture
was blended together and shifted into a round flask and mixed with 50 ml of NaOH (0.2g in 50%
water). The mixture was heated at 70°C under atmospheric conditions, and the reaction could be
finished within 3-4 hours. The reaction mixture was poured into water, filtered, dried, and
recrystallized from ethanol.

2.2.2 Preparation 4-(5-(4-substituted phenyl)-1H-pyrazol-3-ylaniline (G) [21].



In a mortar, a combination of 2 mmol of amino acteophenome, 2 mmol of 4-substituted
benzaldehyde (nitro, bromo, and chloro), and 3 mmol of aquenous hydrazine were added. After
blending, the mixture was transferred to a round flask and combined with 50 milliliters of NaOH
(0.2 grams in 50% aqueous solution). The mixture was heated to 70°C in an atmospheric setting,
allowing the reaction to be completed in three to four hours. After being added to water, the
reaction mixture was filtered, dried, and recrystallized from the ethanol.

2. 3 Preparation of the products
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Diagram 1. The flow of reaction



2.3.1 Synthesis of 4-substituted-N-(4-(6-(4-substitutedphenyl)-2-substituted-1,2-
dihydropyrimidin-4-yl)phenyl)benzamide (N1-N6 , N13-N15) [22].

Equimolar of (A-F) (Lmmol) and benzoyl chloride or p-chloro benzoyl chloride (1mmol)
were dissolved in 1,4-Dioxan (6 ml). This mixture was refluxed for 24 hours. The reaction was
followed by placing litmus paper on the nozzle of the condenser, where the appearance of the red
color indicates that the reaction has occurred. When the red color turns to yellow besides the T.L.C
(pertolum ether 6:1 ethyl acetate) showed no further reaction, this means that the reaction is
complete. When the mixture was poured on ice and the precipitate was formed. The precipitate was
filtered, washed with cold distilled water, left to dry and finally recrystallized from ethanol.

2.3.2 Synthesis of 4-substituted —N-(4-(5-(4-substitutedphenyl)-1H-pyrazol-3-yl phenyl)
benzamide (N16) [23].

1,4-Dioxan (6 ml) was used to dissolve an equimolar amount (G) (0.01 mol) and either
benzoyl chloride or p-chloro benzoyl chloride (0.01 mol). For a full day, this mixture was refluxed.
After the reaction, litmus paper was placed on the condenser nozzle; the paper turned red,
signifying that the reaction had taken place. The reaction is finished when the red color changes to
yellow and there is no longer any reaction visible in the T.L.C. (pertolum ether 6:1 ethyl acetate)
solution. When the precipitate developed after the mixture was put over ice. After filtering and
washing with cold distilled water, the precipitate was allowed to dry before recrystallizing from the
ethanol.

2.3.3 Synthesis of (4-substituted -N-(4-(6-(4-substituted phenyl)-2-substituted -1,2-
dihydropyrimidin-4-yl)phenyl)-N-tosylbenzamide (B1-B6) [24].

Equimolar amounts of (N2-N6, N16) (0.01 mol) and 4-toluene sulfonyl chloride (0.01 mol)
were dissolved in dry pyridine (20 ml). The mixture was reflux on water bath for four hours and the
T.L.C (petroleum ether 2:1 ethyl acetate) showed no further reaction. After ensuring that the
reaction had finished the reaction mixture was cooled to room temperature. After that, when the
mixture was poured into ice cold water, and a precipitate was formed. The precipitate was filtered,
washed with distilled water, dried and recrystallized from ethanol.

Table 1. Some physical properties of the prepared compounds

Molecular
Nomenclature Structural formula formula
Br NH,
4-(4-aminophenyl)-6-(4-
A bromophenyl) pyrimidin- “ C16H120BrNs; 156-159 82 Yellow
2(1H)-one H N\an
(@)
Cl NH,
4-(4-aminophenyl)-6-(4- O O
B chlorophenyl)pyrimidin- 2 C16H120CIN3; 158-160 72 Yelow
2(1H)-one HN. _N
hig
@)
neSVen
4-(4-aminophenyl)-6-(4- w Dark
C nitrophenyl)pyrimidin- HN. _N C16H1203N4 206-208 90
2(1H)-one \g orEnee




4-(4-aminophenyl)-6-(4-

Pale

D bromophenyl)pyrimidine- HN. _N 147-149 80
2(1H)-thione \n/ C16H12BrNsS yellow
Cl NH,
4-(4-aminophenyl)-6-(4- O O Pale
E chlorophenyl)pyrimidine- “ C16H12CIN3S 148-150 88 e
2(1H)-thione HN\n,N y
D,N NH,
4-(4-aminophenyl)-6-(4- O = O Pale
F nitrophenyl)pyrimidine- HN lN C16H1202N4S 200-202 96 brown
2(1H)-thione hie
Br NH,
G 4-(5-(4-bromophenyl)-1H- ‘ = g CusHiBIN: 208-210 66 Pale
pyrazol-3-yl)aniline N—IN 1T yellow
H
H
O
N-(4-(6-(4-bromophenyl)-2- o)
N1 | oxo-1,2-dihydropyrimidin-4- HN. N Ca3H1602BrN3 233-230 76 Yellow
yl)phenyl)benzamide hig
0
H
: O
N-(4-(6-(4-chlorophenyl)-2- 0
N2 | oxo-1,2-dihydropyrimidin-4- HN 'N C23H1602CIN3 227-225 89 Yellow
yl)phenyl)benzamide hif
o]
ON N
2 C
N-(4-(6-(4-nitrophenyl)-2- (')'_@
N3 | oxo-1,2-dihydropyrimidin-4- HN. N Ca3H1604N4 242-240 94 Orange
yl)phenyl)benzamide \IOT
H
Br. N.
N-(4-(6-(4-bromophenyl)-2- (C)_@
thioxo-1,2- 3
N4 dihydropyrimidin-4- HN\n’N Ca3H160BrNsS | 241-230 38 Yellow
yl)phenyl)benzamid
H
of N.
N-(4-(6-(4-bromophenyl)-2- S_Q
thioxo-1,2- “
N5 dihydropyrimidin—4— HNTN C23H160CINsS 228-225 59 Yellow

yl)phenyl)benzamide




N-(4-(6-(4-nitrophenyl)-2-

. 241-239
thioxo-1,2-
N6 dihydropyrimidin-4- Tr C23H1603N4S 80 Orange
yl)phenyl)benzamide
N-(4-(6-(4-bromophenyl)-2- Ho
thioxo-1,2- Br G O NC—@—CI
N13 dihydropyrimidin-4- 2N Ca3H150BrCINsS | 223-220 85 Yellow
yl)phenyl)-4- AN N
chlorobenzamide
cl NQ
4-chloro-N-(4-(6-(4- O O c—@—u
chlorophenyl)-2-thioxo-1,2- z
N14 dihydropyrimidin-4- HNTI,IN Ca3H1is0CINsS | 214-210 73 Yellow
yl)phenyl)benzamide
HO
O,N N @ ol
4-chloro-N-(4-(6-(4- O O
nitrophenyl)-2-thioxo-1,2- 4
N15 dihydropyrimidin-4- HN IN CasHisOCINGS | 238-236 | 76 Yellow
yl)phenyl)benzamide lif
HO
Br N 11
C—@—CI
N-(4-(5-(4-bromophenyl)- O O
N16 1H-pyrazol-3-yl)phenyl)-4- 7 I C2H1sOBrCIN; | 246-242 84 White
chlorobenzamide N—N
H
CH,
N-(4-(6-(4-chlorophenyl)-2- O : =
Bl | oxo-1,2-dihydropyrimidin-4- | ) 2 N-E— D | CsoHaO6CINsS | 320-323 | 80 White
yh)phenyl)benzamide g
ar
o
CH,
N-(4-(6-(4-chlorophenyl)-2- E::'
thioxo-1,2- Osg20
. S : 1.9 337-334
B2 dlhilltlj)r;)ﬁg/r:;/r:;ﬂ[] 4 0 _ O E— ) | CaoHz20:CINsS, 79 Pale
|
tosylbenzamide AN N yelle
CH,
4-chloro-N-(4-(6-(4-
nitrophenyl)-2-thioxo-1,2-
B3 dihydropyrimidin-4- C30H2105C|N482 360-363 86 White

yl)phenyl)-N-
tosylbenzamide




N-(4-(6-(4-nitrophenyl)-2-
thioxo-1,2- o

. R e
B4 dihydropyrimidin-4- >N N.g <:> C30H2205N4S; 390-392 50
yl)phenyl)-N- brown
HN N

tosylbenzamide

N-(4-(6-(4-nitrophenyl)-2- 0.:.-0

oxo-1,2-dihydropyrimidin-4- § \ ~N'Q ) Pale
BS yl)phenyl)-N- 2 O O 'C_Q CsoH2206N4S 387-389 68 yellow
tosylbenzamide N
HN._N
hig
(0]
CH,
N-(4-(6-(4-bromophenyl)-2- o i o

thioxo-1,2-

B6 dihydropyrimidin-4- r N-(g@ C30H2203BrNsS, | 344-346 | 55 Yellow
yphenyl)-N-
= |
HN._N

tosylbenzamide

2.4 Biological Activity

2.4.1 Determining the inhibition diameters (Inhibition Zones)

The agricultural medium used (nutrient agar) was sterilized using an autoclave device, and
after the completion of the sterilization process, the medium was cooled and poured into plastic
dishes with a size of 18-20 ml for each dish, and the dishes were left until they dried completely.
The bacterial suspension was prepared using isolates identified at the Food Research Center in
Baghdad, Irag. Bacterial isolates were activated to a cell concentration of 108 pg/L according to the
McFarland method [25]. The bacterial suspension was transferred to the agricultural medium and
mat spreads were made using a swab for each type of bacteria. After that, holes were made using a
cork drill with a diameter of 0.6 cm, and then a volume of ml (0.1) of each concentration of the
prepared compounds was added. In the hole designated for it and the same is true with the other
concentrations of each of the two types of bacteria used (E. coli and Staphylococcus aure) . The
cultured dishes were transferred to the incubator at 37 °C for 24 hours, after which the diameters of
inhibition were measured.

2.4.2 Estimation the minimum inhibitory concentration and bactericidal concentration
[26].

The examination was performed using a concave microtiter plate containing 96 holes
according to the following steps: a. Add 100 pL of Muller-Hinton broth medium at double
concentration from hole No. 1 to hole No. 12, b It had been put 100 uL of (N2, N4, N6, N14, N15,
B2) solution (10 pg/ml) in hole No. 1 and mixed well with the medium, c. 100 puL from the first
hole mixture was transferred to the second hole using a sterile micropipette and mixed well. Then
100 pL of the mixture was transferred from the second hole to the third hole and mixed well. This
serial dilution continued until the tenth hole. Finally, 100 pL from the tenth hole was removed and




discarded. The final concentration (N2, N4, N6, N15, N14, B2) solution became half of the
original concentration in each hole , Hole No. 11 was left without adding a negative control
substance, d. Hole No. 11 was left without adding any materiall(control negative), e. Hole No. 12
was left without adding any amount of solution of the prepared derivatives (N2, N4, N14, N15, B2)
(control positive), f. 10 microliters (0.5ug/L) of diluted bacterial suspension (McFarland) at a
concentration of was added (hole 1-12), then 30 microliters ( 0.015 pg/L ) of Resazurin solution
was added to all the holes and incubated at 37°C for another 4 hours, g. The changes in color from
blue to pink are recorded. The concentration before the color change is represented the minimum
inhibitory concentration as shown in the following Figure :

Fig.1. Estimation the minimum inhibitory concentration and bactericidal concentration

3. Characterization of the prepared compound

3.1 Infrared spectra (IR) [27-34]:

The starting materials (A-G) as shown in Table 2 and Figures 2 and 5. Infrared spectra of the
Benzoylated derivatives (N1-N6, N13-N16 ) are appeared eight bands as shown in Table 5 and
Fig. 8. The ranges of these bands are (3267.41-3417.86), (3055.24-3109.26) ,(1651.07-1654.92),
(1516.05-1651.07), (1597.06-1674.21), (1010.70-1219.01), (1404.18-1485.19) and (621.08-
1334.74) cm™ which are as ascribed to the (NH, Ar-H, C=0, C=C, C=N, C=S, C-N, and C-X( X =
ClI, Br, NO ) groups respectively . The Infrared spectra tosylated Derivatives (B1-B6) as shown in
Table 8 and Fig. 11 showed the disappearance the stretching band of the —NH group of the
benzoylated derivatives (N1-N6, N15) and appeorance of a band in the rang (2839.22-2924.09) cm"
! representing aliphatic-H. The confirms replacing a hydrogen atom with an —NH group by a tosyl
group . The range of the t stretching bands for the tosylated derivatives are: (3055.24-3105.39),
(1654.92-1674.21), (1593.20-1670.35), (1512.19-1597.06), (1010.70-1107.14), (1404.18-1489.05),
(1334.74-1338.60), (6994.37-829.39) cm™ which represent the (Ar-H, C=0, C=N, C=C, S=0,
C=S, and C-X) groups respectively.

3.2 'H-NMR spectra [28, 32, 34]:

The starting materials (A-G) as shown in Table 3 and Figures 3 and 6. The most important
characteristic of the *H-NMR spectra of the benzyolated derivatives (N1-N6, N15) is the
disappearance of the resonance signal in the range (5.33-6.65) ppm which is attributed to the amino
group of the starting materials and the appearance of a new single resonance signal in the range
(10.55-11.57) ppm which is represent the NH-C=0Oph . The ranges of the other resonance signals
are: (7.22-8.89), (10.01-10. 76), (10.03-10.76) and (13.23) ppm which belong to the (Ar-H, O=C-
NH, S=C-NH and Py=NH) group respectively. As shown in Table 6 and Fig. 9. The disappearance
of the singlet resonance signal in the range (10.32-11.50 ) ppm in the *H-NMR spectra of the
derivatives (B1-B6), which belong to the NH-C=0Oph group , and the appearance of a singlet
resonance signal in the range (1.02-1.50) ppm , which return to the CHs group , confirming the
replacement of the tosyl group with a proton of -NH-C=Oph. As for the rest of the signals, they fall
within the ranges (1.02-1.50), (7.43-8.67), (10.51-10.54), and (10.24-10.73) which belong to the
(CHs, aromatic C-H, NH-C=0 and NH-C=S) group respectively as shown in Table 9 and Fig. 12.



3.3 BC-NMR spectral [28]:

The starting materials (A-G) as shown in Table 4 and Figures 4 and 7. The *C-NMR spectra
of the benzyolated derivatives(N1-N6, N15) are appeared six resonance signals as shown in table 7
and Fig. 10. The ranges of these signals are (140.62-147.96), (100.01-149.42), (139.25-149.74),
(165.38-190.12), (184.82-198.86) and (130.91-135.73) ppm which belong to the (C-N, Ar-H, C=N,
C=0, C=S and C-X (X= Br, CI, NO,) group respectively. >*C-NMR spectra of the prepared
derivatives (B1-B6) as shown in Table 10 and Fig. 13 are showed a new resonance signal in the
range (18.23-25.02) return to the CHs group, which confirms the correctness of the structure of B1-
B6 derivtive. The remaining ranges of the resonant singnals for the prepared derivatives are (112.21
-166.25), (132.58-137.34), (134.36-145.65), (188.68-189.98), (187.31-189.99) and (135.35-144.94)
ppm, which refers to the (Ar-H, C-N, C=N, C =0, C=S, and C-X) group respectively.

3.4 Biological Activity

3.4.1 Inhibition Zones (1Z.mm)

The derivative ( N1-N6, B2) were showed varying biological effectiveness inspite of they
have a similar general structural formula so that we believe that this difference is due to the
difference in the type of groups (X = CI, Br, NO>) group which substituted in the benzene ring.

As these derivatives were subjected to preliminary screening against the two types of bacteria
(S.aureas (Gr +) and (E.coli). Gr °) and gave biological effectiveness based on the diameters of
inhibition (1Z. Mm). Through the values of the diameters of inhibition, it appears that (B2) is the
most biologically effective compound against both positive and negative bacteria. This is due to the
fact that this derivative is a tosylate compound containing a sulfonyl group (SO?%), which has
known biological activity in a number of drugs and medicines, including sulfonamides [34].

3.4.2 Minimum inhibitory concentration of the prepared derivatives (MIC) [35]

Table 12 shows that the values of the minimum inhibitory concentration (MIC) of the
prepared derivatives confirm that these derivatives have ranges that allow them to be used as
therapeutic antibacterial substances when compared with the minimum inhibitory concentrations of
some common antibiotics, tetracycline, ampicillin, and streptomycin. We notice from the given
values that the minimum inhibitory concentration for the prepared derivatives gave values that were
lower or higher than those for the antibiotics. It was found that the MIC values for the prepared
derivatives against the two types of bacteria used were higher than those given for the antibiotic
tetracycline [36], while in the case of ampicillin, it was found that the MIC of these derivatives is
higher in the case of bacteria (St. aurea) except for compound N14 and less in the case of bacteria
(E. coli). While the opposite was observed with the antibiotic streptomycin, since the minimum
inhibitory concentrations of the prepared derivatives were less than those of the antibiotic against
bacteria (St. aurea) and higher values compared to the values of the antibiotic against bacteria (E.
coli) [37].

3.4.3.Minimum Bactericidal concentration of prepared derivatives (MBC)

Regarding the MBC values, it was observed that, with the exception of N14, which produced
lower MBC values, the values of the derivatives made against the bacteria S. aurea coincide with
the MBC values of the antibiotic tetracycline. In contrast to the tetracycline antibiotic, the MBC
values of the produced derivatives against the E. coli bacterium are greater. Regarding the antibiotic
ampicillin, it provided fatal concentration values for both positive and negative types of bacteria
that were significantly greater than those provided by the produced compounds. It is observed that,
with respect to the two types of bacteria employed, the MBC values for the antibiotic streptomycin
displayed greater values than those for the produced derivatives. We conclude from the above
values that there is a discrepancy in the values of the minimum lethal concentrations of the prepared
derivatives when compared with the MBC of some common antibiotics. This discrepancy may
sometimes be due to the type of bacteria or to the type and composition of the antibiotic used for
comparison [38].



Table 2. FT-IR spectra of the stretching vibrations of staring materials (cm™)

-NH> -NH- C-H _ _ _ _ )
Symbol ™ c=0 | Aromatic C=0 C=N Cc=C S=0 C-N
A 3375.43 1 3247.87 | 3105.39 | 1670.35] 1593.20 | 1516.05 1338.60
3338.53 S w m S S S
B 3456.44 | 3213.41 | 3043.67 | 1627.92| 1573.91 | 1546.91 1342.46
3336.85 m w m m m S
C 3456.44 | 3213.41 | 3047.53 | 1627.92 | 1600.92 | 1570.06 1342.46
3336.85 m w S S S S
D 3456.44 | 3213.41 | 3043.67 1600.92 | 1573.91 ] 1130.29 | 1392.46
3336.85 m m m 159691 S m
m
E 3483.44 | .32370 | 3059.10 1635.64 | 1562.34 | 1107.14 | 1338.60
3383.14 m m 1585.49 | 1504.48 S m
m S
F 3468.10 | 3221.65 | 3109.25 1593.20 | 1519.91 | 1010.70 | 1288.45
3379.29 m m S S m m
G 3468.01 | 3277.53 | 3109.25 1593.20 | 1519.91 1342.46
3379.29 m w m m m
Table 3. 'H-NMR spectral data of starting materials (ppm)
Symbol -NH:> C-H Aromatic proton
(s) Heterocycle (m)
©)
A 6.34 7.53 7.45 -8.09
B 6.22 7.64 6.98 -8.08
C 6.21 7.21 7.31-8.02
D 6.65 6.56 6.53 -8.02
E 6.15 6.67 7.08 -8.32
F 6.35 7.23 7.03-8.37
G 5.33 7.43 7.23-8.32
Table 4. *C-NMR spectral data of starting materials (ppm)
Symbol | NHz | Aromatic A C=0 | c=Ss | C=N | C-X
(Heterocycle)
A 132.03 | 114.65- 157.43 189.75 157.89 | C-Br
158.97 146.32
B 14051 | 113.94 - 150.55 186.17 160.85 | C-CI
155.25 132.50
C 140.01 | 110.43 - 158.28 187.87 16450 | C-
155.22 NO:
130.02




140.39 | 110.19- 154.46 188.99 | 162.22 | C-Br
156.81 133.89

142.20 | 112.54 - 148.87 189.94 | 148.15| C-CI
155.97 132.01

143.52 | 113.52- 149.32 187.7 | 15498 | C-
154.23 NO2

135.76

142.02 | 113.21- 154.96 161.59 | C-Br
154.25 139.98

Table 5. FT- IRspectra of the stretching vibrations of benzylated derivatives (cm™)

Symbol| -NH | ArH | C=0 | c=C | c=N | c=s | CN | cX
1067 41 | 305524 | 165107 | 1527.62 | 1600.92 1404.18 | C-Br
Nt | ot 10026 (636.51)
(w) (s) (s) (s) (m) (m)
3101.54 (C-CI)
3278.99 1654.92 | 1527.62 | 1600.92 1404.18 | (837.11)
Nl 1P e e | (9 (s (s
(w)
1408.04
\g | 3417.86|3078.30 | 1654.92 | 1516.05 | 1597.06 S ((1%'3'2%1))
(m) (w) (s) (s) (s) 1485.19 (s)'
W
1180.44
3271.27 | 3055.24 1527.62 | 1600.02 | 1107.14 | 1481.33 | (&8N
N4 1651.07 (690.52)
(s) (w) (s) (s) 1068.56 (m) (m)
(m)
32?82)'84 3055.24 1597 6 | 1600.92 }8%;; 1485.19 | (C-Cl)
NS | s 31(0\/%39 ” 165(>;L).07 Ihops 14(();1).18 (8%%)96)
(w) (m)
1180.44 | 1404.18
e | 3417.86 | 310154 1516.05 151%;f6 (m) ) ((1%'3'\'4?2))
(m) (m) (s) (s) 1103.28 | 1485.19 (s)'
(m) (w)
1176.58 | 1485.19 | (C-Br)
N13 33(4%71 303%10 15%53)'76 15353)'20 1095.57 | 1404.18 | (621.08)
(m) (m) (m)
1180.44
1597.06 1404.18 | C-C)31
\14 | 3356.14 | 3055.24 151991 | 1 200o7 | 109657 | Tuecio | canen)
(s) (w) (s) 1010.70
© |00 Ty
3344.57 | 3097.68 1597.06 (C-NOy)
N15 W) 15%3)'91 1674.21 12(1%01 14(()38)'04 (1338)
(s) (s) (s)




Symbol | -NH Ar-H C=0 C=C C=N C=S C-N C-X
1651.07
1481.33 | (C-Br)
N16 3348.42 | 3055.24 1519.91 | 1604.77 1404.18 | (651.94)
©® | W © | © il

Table 6. *H-NMR spectra data of benzyolated derivatives (ppm)

Symbol Aromatic 0O=C- S=C- | Py=NH | NH-C=0Oph
Protons NH NH (s) (s)
(m) () ©)
N1 7.50-8.89 10.01 11.02
N2 7.99-8.02 10.21 10.32
N3 7.54-8.59 10.57 12.52
N4 7.52-8.44 10.03 10.55
N5 7.41-8.44 10.33 10.59
N6 7.22-8.03 10.01 10.88
N13 7.69-8.25 10.09 10.98
N14 7.43-8.24 10.76 11.57
N15 7.65-8.67 10.32 11.31
N16 7.24-8.26 13.23 11.43

Table 7. ®*C-NMR spectra data of the benzoylated derivatives (ppm)

Symbol | C-N Aromatic | C=N | C=0O | C=S C-X
N1 145.62 | 118.21- | 146.75 | 187.76 C-Br
135.86 132.89

N2 147.64 | 112.23- | 148.97 | 190.12 C-ClI
136.21 135.73
N3 146.32 -135.65 147.73 | 190.15 C-NO;
112.32 130.76

N4 143.64 | 110.34- | 142.45 | 165.38 | 189.58 | C-Br
136.51 137.75

N5 147.96 | 100.01- | 142.35 187.98 | C-ClI
132.31 131.53
N6 140.57 98.79- 149.74 184.82 | C-NO;
132.69 130.91

N13 | 143.32 | 104.76- | 145.56 187.97 | C-Br
144.35 133.03

N14 | 142.54 | 125.32- | 147.98 198.86 | C-CI
145.87 134.52

N15 | 147.32 | 100.41- | 148.76 190.76 | C-Br
149.42 134.89

N16 | 144.87 | 113.96- | 139.25 C-Br
145.32 132.25




Table 8. FT-IR spectral of tosylated derivatives(B1-B6) cm™

B UV = =
2‘§ Ar-H Aliph-H | C=0 = =S C=S S=0 C-N C-X
(s) (s)
B1 | 3105.39 | 2924.09 | 1674.21 | 1593.20 | 1519.91 1481.33 | 1338.60
w w S 1408.04 S 756.10
S 825.53
B2 | 3055.24 | 2920.23 1651.07 | 1527.62 | 1091.71 | 1489.05 | 1334.74
w 2850.79 1600.92 1026.13 w m 813.96
w m 1404.18 694.37
m
B3 | 31105 2920.23 1670.35 | 1593.20 | 1099.43 | 1481,33 | 1338.60
3074.53 | 2846.93 1516.05 | 1010.70 w S 829.39
w W 1408.04
m 756.10
B4 | 3078.39 | 2916.37 1670.35 | 1597.06 | 1107.14 | 1485.19 | 1338.60
m 2846.93 1654.92 | 1512.19 m 1404.18 S 829.39
w m 702.09
B5 | 3078.39 | 2924.09 | 1654.92 | 1597.06 | 1516.05 1485.19 | 1334.74
S 2839.22 S 1408.04 S 829.39
S S 702.09
B6 | 3105.39 | 2920.24 1651.07 | 1527.62 | 1072.42 | 1485.19 | 1334.74
3055.24 | 2850.79 1600.92 1006.84 | 1404.18 S 813.96
S S S S
Table 9. *H-NMR spectra data of tosylated derivatives (ppm)
Aromatic _ _
Symbol 'C(:SI;I3 Protons O_%NH S—C(:s-)NH
(m)
Bl 1.07 7.43-8.43 10.54
B2 1.45 7.65-8.23 10.36
B3 1.52 7.67-8.64 10.24
B4 1.21 7.6-8.67 10.63
B5 1.02 7.51-8.57 10.51
B6 1.50 7.64-8.21 10.73
Table 10. *C-NMR spectra data of tosylated derivatives (ppm)
Symbol | -CH3 Aromatic C-N C=N C=S C=0 C-X
Bl 19.89 | 113.22-148.54 | 137.34 141.88 189.87 C-NO2
144.5
B2 18.23 | 112.21-166.25 | 133.58 141.01 188.68 C-Cl
142.32
B3 19.59 | 115.23-147.85 | 132.68 134.65 189.98 C-NO2
142.23




B4 25.02 | 113.21-156.65 | 133.98 145.65 189.99 C-NO2
142.65
B5 20.31 | 120.54-149.34 | 133,89 139.45 188.78 C-NO;
144.95
B6 2454 | 119.43-144.86 | 134.79 134.63 187.31 C-Br
135.35

Table 12. Inhibition diameters (1Z.mm) for derivatives (N6-N1, B2)

25 50 25 50
N1 8 8 9 13 15 17
N2 8 9 10 11 15 18
N3 15 16 17 11 14 16
N2 13 14 17 10 15 18
Ns 15 16 18 9 12 16
N6 10.4 22.4 23.4 13.4 28.4 324
B2 13.3 15.2 314 16.4 31.4 34.4

Table 14. Minimum inhibitory concentration (MIC) and Bactericidal concentration (MBC) of
synthetic derivatives and some antibiotics

N2 2500 1250 2500 1250
N4 2500 1250 2500 1250
N6 2500 1250 2500 1250

N14 2500 1250 1250 625
N15 2500 1250 2500 1250
B2 2500 1250 2500 1250
Ampicillin >5 2500 5 1000
Tetracycline <=1.56 315 2.5 250
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.35. Mass Spectra

Through the mass spectra recorded for the prepared derivatives (N1, N2, N4, N14, N16, B2,
and B5), it was shown that the peak values of the molecular ion [M]+ agree with the resonance
formulas proposed for these derivatives as shown in Table 11 and Figures 14 and 15.
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Table 11. The most important peaks and molecular ions in the mass spectra of the prepared

compounds
C(;;nrggglnd Molecular ion M+(m/z) (m/z) Peaks
[C17H120BrN2]J+ - =341
[CeH5]+ - =76
N1 456.30 [C/Hs0 1+ =105.1
[C17H1202N3 ]+ - =276
[CoHsN]+ - =128
[C16H11NsOCI]+- =297
[C11H8N30O2]+ - =290
NE 2 [C7H.O+ - - 104
[CeH4CI ]+ - =111




The tosylation process was used

inhibitory concentration values lower than those of common antibiotics.

1. Al-Mulla A.A. Review: Biological Importance of Heterocyclic Compounds // Der. Pharma.

References

Sdilzellie Molecular ion M+(m/z) (m/z) Peaks
symbol

[CeHsN]+ - =91
[C4sH2N20]+ - =94
[C16H11N3OCI]+ - =297
[C11H8N3O2]+ - =290
[C7H4O]+ - =104

N 462.1 [CoHaCl]+- =111
[CeHsN ]+ - =91
[C4H2N2O]+ - =94
[C17H11CIN3S]+ - =312
[C17H110CINsS]+ - =340
[C7H4OCI ]+ - =139.1

N14 452.35 [CsHaCI]+ - =111
[CeHsN]+ - =01
[CaHaNoST+ - =110
[CisH11BrNs ]+ - =313
[C7H4CIO]+ - =139
[CoHsCI]+ - =111.1

N16 452.74 [CeHsBr]+ - =156
[CoH11OCIN3z]+ - =212
[Br ]+ =80
[C/Hs0]+ - =105
[C23H1702CINsS, [+ =468.3
[C7H7SO2]+ - =155

B2 572.09 [C16H10CIN3S]+ - =313
[C4H2N2S]+ - =110
[C7H70,S]+ - =155
[CN2S]+ - =72
[C23H17N4SOs]+ - =462
[C24H17N3SO4]+ - =444
[CeH4O]+ - =104

B5 566 [CoHaNOZ]+ - =122
[C7H7SO2]+ - =155
[C4H2N20]+ - =94
[CeHaN]+ - =90

Conclusions

to synthesize a new series of benzolated derivatives
containing benzamide derivatives content apyrimidine ring and pyrazoline ring. These compounds
were elucidated using techniques such as infrared spectroscopy, *H and *C-NMR, as well as mass
spectrometry. Benzamide compounds substituted with a sulfonyl group (SO2) give higher biological
activity than those containing a carbonyl group (C=0) only. The prepared derivatives showed
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BENZAMIN TOROMOLORI: SINTEZi, XASSOLORI VO BiOLOJi FOALLIGININ
OYRONILMOSI
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Xiilasa: Tadqiqat isi iki kimyavi Usulla bir sira benzamid téromolorinin sintezina hasr olunmusdur.
Birinci Usul halledici kimi 1,4-dioksanin istiraki ilo torkibinds pirimidin va ya pirazolin halgas1 (A-
G) olan bozi aromatik aminlorin benzoil xlorid vo ya p-xlorbenzoil xloriddon istifado etmoklo
benzoillasmasidir (N1-N6, N13-N16). Toromolori oldo etmok figiin ikinci {isul iso otaq
temperaturunda katalizator vo asas kimi piridinin istiraki ilo p-toluolsulfonilxlorid ilo (B1-B6)
tozilasiyasidir (N2-N6, N15). Almman birlosmalor 1Q spekroskopiya, *H-NMR, *C-NMR va kiitlo
spektroskopiyasi ilo xarakterizo olunmus, vo onlarin fiziki xassalori Oyronilmisdir. Spektral
molumatlar benzamid toromolorinin etibarhiligini  tosdigloyir. Isdo homginin sintez edilmis
maddolorin antimikrob xassalori dyronilmisdir. Smagq ilo slagodar olaraq bu birlosmalor torafindon
verilon inhibitor zonasmin diametri, minimum inhibitor gatiiginmn (MIQ) vo minimum bakterisid
qatiiginin (MBQ) miioyyon edilmasi ilo tomsil olunan sintez edilmis birlosmoalorin antimikrob
tosirin Oyronilmigdir. Test ¢un Staphylococcus aureas (Gr+ miisbat) va Escherichia coli (Gr-
moanfi) bakteriyalarindan istifado edilmisdir. Bundan olava, MiQ vo MBQ noticalori tetrasiklin,
ampisilin vo streptomisin kimi bazi {imumi antibiotiklorin noticolori ilo miiqayiss edilmisdir.
Miigayiso naticasindo sintez edilmis toromolorin antimikrob preparatlari kimi istifade edilmosinin
miimkiinliiyli gdstorilmisdir.

Acar sozlar: oksopirimidin, pirazolin, p-toluensiilfonilxlorid, tosillosma, benzoillosmo.
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AHHoTauusi: Hame wuccnenoBaHume BKIIIOYAET CHHTE3 psAga MPOM3BOJIHBIX OeH3ammIa
IIOCPEJCTBOM [JBYX XHUMHUYECKUX TMpoieccoB. IlepBblii - OEH30MIMPOBAHUE HEKOTOPHIX
apoOMaTU4YECKUX aMUHOB, COJIEPKALUX B CBOEH CTPYKTYpe MUPUMHUANHOBOE WM MUPA30JUHOBOE
koo (A-G), c wucrmosib30BaHMEM OCH30WIXJIOpPHIA WIH I-XJOPOCH30WIXJIOpUAA B
npucyrctBun 1,4-muokcana B kadectBe pactBoputens (N1-N6, N13-N16). Bropoit -
tosuwnrpoBanre (N2-N6, N15) n-tonyoncynbGOHUIXIOPUIOM B MPUCYTCTBUU IMUPUAMHA B
KauecTBe KaTajJu3aropa W OCHOBaHUS IpU KOMHATHOM TeMIlepaType C IOJIy4€HUEM
npoussoaukix (B1-B6). IlpomaykTsl 6611H oxapakTepu3obanbl Metrogamu UK, *H-SIMP, *C-sIMP
U MacC-CIEKTPOCKOIUH, a TaKXKe 3allicaHbl PU3NUecKue CBOMcTBa NMpoaAyKTOB. ClieKTpasbHbIE
JaHHBIE TIOATBEPAWIH JIOCTOBEPHOCTh NPOM3BOJHBIX OeH3ammnma. Takke B pabore H3ydeHa
AHTUMHUKPOOHAsi aKTMBHOCTb CUHTE3UPOBAHHBIX COEAMHEHUM, NMPEACTABIEHHON OINpeAeIeHUEM
IraMeTpa 30Hbl MHTMOMpPOBaHUS, MUHUMalbHOM uHruoupyromei konneHtpauuu (MHUK) u
MUHUMaJbHON OakrepunuaHoil koHueHtpauuu (MBK), naBaemMbpIX STUMHU COEAMHEHHUSMH, B
oTHOIIEHUH TecT-opranusmoB Staphylococcus aureas (Gr* monosxxurensusiif) u Escherichia coli
(Gr orpunarenshsiii). Kpome Toro, pesynsrarei MUK u MBK cpaBHHBaIHCh ¢ pe3ysibTaTaMu
HEKOTOPBIX pPACIPOCTPAHEHHBIX AHTUOMOTUKOB, TaKUX KaK TETPALMKINH, AMIULWUIMH U
cTtpenToMulMH. IIpoBeeHHOE  CpaBHEHHME  TOKa3aJl0  BO3MOXHOCTb  HCHOJIb30BaHUS
CUHTE3UPOBAHHBIX IPOU3BOJIHBIX B KAUECTBE MPOTUBOMUKPOOHBIX IIPENapaToB.

KutoueBble cj10Ba: OKCONMUPUMUINH, TUPA30JIMH, #-TOTYOJICYIb(MOHUIXIOPUI, TOSUINPOBAHHE,
OEH30MJINPOBAHUE.
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