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ABSTRACT

This study included synthesis of new Benzocaine derivatives (B2-B16) synthesized by converting of
Benzocaine into benzocaine hydrazide B1 that cyclized into 1,3,4 oxadiazole 2-thion this compound
cyclized into carbinol derivatives B4. The B4 compound esterfied with various bioactive carboxylic acids
to generate (B6-B16) derivatives. The newly synthesized compounds were confirmed by available spectral
methods: FT-IR, "TH-NMR. The antibacterial activity for synthesized compounds was evaluated against two
pathogenic bacteria, A.baumanii and S.aureus. all the compounds demonstrated promising activity against
S.aureus except B8 while B5,B6, B12 and B13 showed moderate activity against of A.baumanii .
Molecular modeling studies were performed for the compounds that exhibited high antibacterial activity
against the binding sites of biotin protein ligase (PDB:ID: 4dq2) and compound with ATP
phosphoribosyltransferase ( PDB:ID:80y0 ) the obtained results indicated to a good binding mods with

targetuxed protein.uhm

Keywords: Antibacterial, Benzocaine, molecular docking, Triazole

1. Introduction

Fungal and bacterial diseases represent a major challenge to human, animal, and plant health[1], posing
significant threats to public well-being, agricultural productivity, and the global economy[2]. Fungal
pathogens are capable of invading living tissues and producing harmful toxins, which can lead to crop
deterioration, reduced nutritional quality, and in severe cases[3], chronic dermatological and respiratory
conditions in humans[4]. Similarly, pathogenic bacteria are responsible for a wide range of infectious and
contagious diseases affecting humans and animals, while also causing devastating damage to agricultural
systems by infecting crops[5].

2. Materials and Methods

All chemicals and solvents were of analytical grade and used without further purification supplied by
(sigma Aldrich) Himedia Merck alfa Aesar.

Melting points were measured by open glass capillary method on a Stuart SMP 10.IR spectra were
recorded on a Shimadzu FT-IR-8400S spectrophotometer using KBr pellets.The "H-NMR spectra were
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measured in d>-DMSO by using a Varian 500 MHz- a vance IIl NMR. The biological activities were
screened against three bacterial strains (proteus infection),(Staphylococcus aureus) and (Escherichia coli)
using mueller-hinton agar medium sterilized at 121 °C under high pressure, an incubator.

2.1.Synthesis of Naproxen ethyl ester (L) [11]

Naproxen (4.6gm, 0.02 mol) was dissolved in (40 ml) of absolute ethanol with stirring and H,SO4 98%
(2ml) was added dropwise while stirring continuously. Under reflux the mixture was heated for (8 hours).
then cooled and neutralized by 10%NaHCO3.After that, filtered, washed with water, dried and recrystallized
from absolute ethanol . Yield=87%.

2.2. Synthesis Naproxen hydrazide (L>) [12]

In a 100 mL round-bottom flask (5.16 gm/0.02 mol) of Naproxen ethyl ester was dissolved in (10 mL )of
hydrazine hydrate 80% and (10 mL )of pure ethanol and the mixture was refluxed for(8 hours). The liquid
was cooled and then poured onto crushed ice,filtered, rinsed with water ,dried and recrystallized from
absolute ethanol.

Yield=98%.

2.3. Synthesis p-nitro acetanilide (Ls3) [13]

In a round-bottomed flask (2.5gm)of acetanilide was added in( 2.5ml) of glacial acetic acid and mixed in a
magnet mixer to dissolve it. After that, (10 ml ) of (H2SO4) was added and it was heated until it completely
dissolved. The flask was placed in an ice bath and cooled to 5°C. The nitration mixture was prepared of
(1 ml) of concentrated HNO3 and (0.7 ml) of concentrated H>SO4. then cooled to 5°C and progressively
added to the acetanilide solution. After completing the addition, the mixture rested for (30 minutes)at room
temperature and was poured to (50 ml) of cold water to obtain a crude precipitate .Then filtered, washed
with water, dried and recrystallized with absolute

ethanol. Yield=91%.

2.4. Synthesis of chalcones derivatives (Ls-Ls)[14]

Para-nitroacetanilide(Ls3) (0.54gm/0.003mol) was dissolved with (0.003mol ) of aromatic aldehydes in 96%
ethanol. Then, (0.8gm) of NaOH was dissolved in (10 ml) of distilled water and (8 ml) of absolute ethanol.
It was added to the mixture and stirred for (5 hours). Then the mixture was neutralized with a dilute solution
of HCI, where a precipitate was formed. Then filtered, dried and recrystallized from absolute ethanol.
Yield=79%

3-[4-(dimethylamino)phenyl]-N-(4-nitrophenyl)prop-2-enamide (L4):

Red powder, Yield =83%, m.p=165-167°C, IR(cm™!, KBr): 1645(C=0), 1587(C=C alkene), 3041(C-H
aromatic), 1512(C=C aromatic), 2686(C=H aliphatic).

N-(4-nitrophenyl)-3-phenylprop-2-enamide (Ls):

Yellow powder, Yield =61%, m.p=170-172°C, IR(cm’!, KBr): 1681(C=0), 1599(C=C alkene), 3159(C-H
aromatic), 1504(C=C aromatic), 3093(C=H aliphatic).
3-(4-bromophenyl)-N-(4-nitrophenyl)prop-2-enamide (L¢):

Yellow powder, Yield =69%, m.p=87-89°C, IR(cm’!, KBr): 1633(C=0), 1599(C=C alkene), 3084(C-H
aromatic), 1502(C=C aromatic), 2905(C=H aliphatic). N,3-bis(4-nitrophenyl)prop-2-enamide (L7):Orange
powder, Yield =71%, m.p=157-159°C, IR(cm’, KBr): 1650(C=0), 1548(C=C alkene), 3062(C-H
aromatic), 1503(C=C aromatic), 2980(C=H aliphatic).
3-(4-chlorophenyl)-N-(4-nitrophenyl)prop-2-enamide (Ls):

Yellow powder, Yield =88%, m.p=159-160°C, IR(cm!, KBr): 1681(C=0), 1581(C=C alkene), 3093(C-H
aromatic), 1506(C=C aromatic), 2821(C-H aliphatic).

2.5. Synthesis of pyrazolines derivatives (Lo-L13) [15]
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In around-bottomed flask(0.002mol) of Chalcones was dissolved with (0.48gm/0.002mol) naproxen
hydrazide and (0.08gm) of NaOH in (20ml) of absolute ethanol. The mixture was stirred and refluxed for
(8-12 hours). The precipitate was filtered, washed with distilled water, dried, and recrystallized with
absolute ethanol.

Yield=81%
1-{3-[4-(dimethylamino)phenyl]-5-[(4-nitrophenyl)amino]-4,5-dihydro-1H-pyrazol-1-yl}-2-(6-
methoxynaphthalen-2-yl)propan-1-one (Lo):

Yellow powder, Yield = 80%, m.p=248-250°C ,IR(cm™!, KBr): 3188(N-H acetanilide) 2995(C-H aromatic),
2935-2902(C-H aliphatic) 1651(C=0), 1606(C=N),1525-1483(C=Caromatic).'H-
NMR(500MHz,dmso)d(ppm):1.35(s,6  H,CH3);2.8(s,3H,CH30); 3.9(d,2H,CH»); 4.01(t,1H,CH); 6.9-
8.24(p,14H,Ar-H); 11.4(s,1H,NH).
1-[3-(4-bromophenyl)-5-[(4-nitrophenyl)amino]-4,5-dihydro-1H-pyrazol-1-yl]-2-(6-
methoxynaphthalen-2-yl)propan-1-one (Lio):

White powder, Yield = 91%, m.p=200-202°C, IR(cm™!, KBr): 3190(N-H acetanilide) 3018(C-H aromatic),
2978-2904(C-H aliphatic) 1660(C=0), 1604(C=N),1514-1485(C=Caromatic),854(C-Br).'H-
NMR(500MHz,dmso)d(pp m):1.5(s,3H,CH3);3.42(s,3H, CH30); 3.9(d,2H, CHy); 4.91(t,1H, CH);
7.1-9.3(p,14H, Ar-H); 11.5(s,1H, NH).
2-(6-methoxynaphthalen-2-yl)-1-{5-[(4-nitrophenyl)amino]-3-phenyl-4,5-di
hydro-1H-pyrazol-1-yl}propan-1-one (Li1):

Yellow powder, Yield = 70%, m.p= 190-192°C,IR(cm™!, KBr): 3186(N-H acetanilide) 3003(C-H aromatic),
2970-2933(C-H aliphatic) 1662(C=0), 1577(C=N),1514-1487(C=Caromatic).'H-
NMR(500MHz,dmso)d(ppm):1.94(s,3 H,CH3);2.5(s,3H, CH;0); 3.98(d,2H, CH>); 4.82(t,1H, CH); 6.8-
8.12(p,15H, Ar-H); 11.5(s,1H, NH).
2-(6-methoxynaphthalen-2-yl)-1-[3-(4-nitrophenyl)-5-[(4-nitrophenyl)amino]-4,5-dihydro-1H-pyrazol-
1-yl]propan-1-one (L12):

Yellow powder, Yield = 95%, m.p=212-214°C,IR(cm™!, KBr): 3186(N-H acetanilide) 3001(C-H aromatic),
2972-2933(C-H aliphatic) 1662(C=0), 1604(C=N),1514-1485(C=Caromatic),885(C-NO>).'H-
NMR(500MHz,dmso)d(p pm):1.52(s,3H,CHs);2.59(s,3H,CH;0); 3.85(d,2H, CH); 4.92(t,1H, CH);
7.5-8.5(p,14H, Ar-H); 11.92(s,1H, NH).
1-[3-(4-chlorophenyl)-5-[(4-nitrophenyl)amino]-4,5-dihydro-1H-pyrazol-1-yl]-2-(6-
methoxynaphthalen-2-yl)propan-1-one (Li3):

Yellow powder, Yield = 87%, m.p= 188-190°C,IR(cm™!, KBr): 3354(N-H acetanilide) 3095(C-H aromatic),
2929-2930(C-H aliphatic) 1681(C=0), 1597(C=N), 1502-1402(C=C
aromatic),821(C-Cl1)."H-NMR(500MHz,dmso)3(ppm): 1.59(s,3H,CH3);2.29(s,3H,CH30);3.92(d,2H,  CH>);
4.15(t,1H,CH);7.69-8.43(p,14H, Ar-H); 10.59(s,1H, NH).

3. Results and discussion

3.1.chemistry:

Chalcones were prepared by the Schmidt-Claisen condensation reaction of para-nitrostanalide with
aromatic aldehydes, Naproxen ethyl ester (L1) was prepared by dissolving it in ethanol and concentrated
H>SO4,and the ester was converted to naproxen hydrazide (L») via hydrazine hydrate. Pyrazolines(Lo-
Lio)were prepared by the reaction of chalcones(Ls-Lg) with naproxen hydrazide in the presence of ethanol
as shown in the following schemeas shown in the following scheme:
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Fig. 1 Synthesis of pyrazolines (Lo-L13)

The new pyrazoline derivatives were measured by infrared spectroscopy(IR) by absence of NH; in the
region between 3250-3300 cm!, and C=0 appeared for the compounds in the range (1651-1681)cm™!, a
stretching band also appeared at the frequency (1577-1606) cm™! indicating the group (C=N).

The "H-NMR spectrum of pyrazoline derivatives (Lo-L13) showed a triple signal at (4.5-4.9)ppm indicating

a (CH) proton and a double signal appeared at (3.4-3.9 )ppm indicating a (CHz) protons at position 5 in the
pyrazoline ring.
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Fig. 2. FT-IR Spectrum of (L) derivative
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Fig. 5. 'H-NMR Spectrum of (L;3)

3.2. Biological parts

The antibacterial activity of the prepared compounds was evaluated against several types of bacteria which

are (Proteus infection Staphylococcus aureus and Escherichia coli) as shown in Fig (5)(6) and (7). Where

one method was tested in testing the effectiveness of the prepared compounds, which is the diffusion

method in the holes (Agar-well diffusion method). After that, the culture medium was inoculated with

bacterial isolates, the results were read after 24 hours and the compounds showed antibacterial activity as

the microbial diameter (inhibition zones) ranged from (5 to 30) mm and was compared to the inhibitory

diameter of standard antibiotics such as ciprofloxacin and norfloxacin.

This indicates that these solutions have varying effectiveness according to their concentrations as shown in

the table below:

Table 1. antibacterial activity of pyrazolines derivatives

Comp. No Conc. Zone of inhibition (mm)
mg/ml. Staph. aureus E.coli proteus

0.01 15 - 13

Lo 0.001 7 - 15
0.0001 12 - 20

0.01 - - -

L10 0.001 - - -
0.0001 - - -

0.01 - 7 5

L11 0.001 - 13 17
0.0001 - 10 8
0.01 12 13 10

L12 0.001 20 15 8
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L13 0.0001 5 9 15
Ciprofloxacin 0.01 ) ) 14
0.001 - - 12

0.0001 - - 17

0.001 12 12 12

Norfloxacin 0.001 11 11 11

Compound (Lg) Compound (Lj;) Compound (L), (L1;)
anjl (Lyy) inhibits the growth and (L;) inhibits the growth (Ly2)and(L;3)inhibits the
growth
of staphylococcus aureus of Escherichia coli bacteria. of proteus infection.
bacteria.

Fig. 6. results of antibacterial activity of new Naproxen-pyrazoline derivatives

Molecular docking protocol:

This study includes molecular modeling study; this term indicates designing the candidate lead compound
by computer software. Molecular docking studies were investigated via employing Auto Dock vina
programs. The biotin protein ligase enzyme (PDB:ID=4dq2), biotin carboxylase(PDB:ID: 3jzf), N-
acetylneuraminate lyase (PDB:ID=6h4e), was abstracted from RCSB, PDB (Protein Data Bank) site. The
ligand was prepared by minimizing of energy through MMFF94 tool. In regarding enzyme, water
molecules were removed and polar hydrogens were added as well as Kollman charge this process were
performed by Auto Dock tool 1.5.6 program. The 2D,3D binding mods of ligand were visualized by
Discovery Studio 2020 Client [16].

Molecular docking study:

Molecular docking results that resulted in this computational simulation indicated that the L11 compound
interact with biotin carboxylase(PDB:ID: 3jzf) at docking score -8.0 kcal\mol with RMSD value 2.164,
3.620A°, 2D and 3D screened visualized images exhibited presence two hydrogen bonds : (ASN:B:88) with
NO2 group at para position (LYS:B:116) with carbonyl group as well as other interactions that compares:
Pi-Pi Stacked, Pi-Pi T-shaped, Amide-Pi Stacked as illustrated in fig(5), table (2):

the L12 compound interact with biotin carboxylase(PDB:ID: 3jzf) at docking score -8.3 kcal\mol with
RMSD value 3.498, 6.983A°, 2D and 3D screened visualized images exhibited presence two hydrogen
bonds : (ASN:B:88) with NO2 group at para position (LYS:B:116) with carbonyl group as well as other
interactions that compares: Pi-Pi Stacked, Pi-Pi T-shaped, Amide-Pi Stacked interactions, as illustrated in
fig(5), table (2):

the L9 compound interact with N-acetylneuraminate lyase (PDB:ID=6h4e) at docking score -7.5 kcal\mol
with RMSD value 4.930, 9.745A°, 2D and 3D screened visualized images exhibited presence four
hydrogen bonds: (THR:A:47), (ASN:A:168), (LYS:A:166) (SER:A:210) with NO; group at para position
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(LYS:B:116) with carbonyl group as well as other interactions that compares: pi-sigma, pi-anion, pi-cation,
pi— alkyl, alkyl interactions , as illustrated in fig(5), table (2):

the L12 compound interact with N-acetylneuraminate lyase (PDB:ID=6h4e) at docking score

-7.7 kcallmol with RMSD value 5.378, 10.173 A°, 2D and 3D screened visualized images exhibited
presence two hydrogen bonds : (ASN:A:168), (SER:A:210) with NO2 group at para position as well as
other interactions that compares: pi-sigma, pi-ca Pi-Sulfur, Pi-Pi Stacked interactions , as illustrated in
fig(5), table (2):

the L13 compound interact with N-acetylneuraminate lyase (PDB:ID=6h4e) at docking score

-7.5s kcal\mol with RMSD value 5.477, 9.028A°, 2D and 3D screened visualized images exhibited
presence two hydrogen bonds : (THR:A:47), (ASN:A:168), (LYS:A:166) (SER:A:210) with NO» group at
para (SER:A:210) with OCH3 group, GLU:A:144 with NH group as well as other interactions that
compares: pi- stacked , pi-alkyl , alkyl interactions , as illustrated in fig(5), table (2):

the L9 compound interact with N-acetylneuraminate lyase (PDB:ID=6h4e) at docking score -8.2 kcal\mol
with RMSD value 13.903, 17.188 A°, 2D and 3D screened visualized images exhibited presence two
hydrogen bonds : (ASN:A:154), (SER:A:151) with NH group, group as well as other interactions that
compares: Pi-Pi Stacked, Pi-Pi T-shaped, Amide-Pi Stacked pi-alkyl , alkyl interactions, as illustrated in
fig(5), table (2):

the .12 compound interact with N-acetylneuraminate lyase (PDB:ID=6h4e) at docking score

-6.9 kcal\mol with RMSD value 4.410, 6.632 A°, 2D and 3D screened visualized images exhibited presence
two hydrogen bonds : (SER:A:93) with NO2 group at para position, (GLU:A:194) with NH group as well
as other interactions that compares: pi-sigma, pi-anion, pi-cation, Pi-Pi Stacked, Alkyl, pi-alkyl interactions
, as illustrated in fig(5), table (2):

Table 2. Molecular docking result of the synthesized compound with binding site of of lactate

dehydrogenase enzyme(PDB:ID: 4i8x)

Comp Affinity RMSD | RMSD | Distance Main residue Type of
No. (Kcal/mol) Lb. u.b. (A?) Interaction
(A°) (A°)
L11 3jzf -8.0 2.164 3.620 | 3.39755 B:ASN290:ND 2 - Conventional
:UNK1:0 Hydrogen
Bond
3.33751 B:GLN294:NE 2 - Conventional
:UNK1:0 Hydrogen
Bond
4.65903 :UNKI - Pi-Pi Stacked
:UNK1
3.90053 :UNKI - Pi-Pi Stacked
:UNK1
4.839 B:HIS209 - Pi-Pi T-shaped
:UNK1
3.71373 B:GLY165:C, Amide-Pi
O;GLY166:N - Stacked
:UNK1
440155 B:PHE®4 - Pi-Alkyl
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:UNK1:C
L12 | 3jzf -83 3.498 6.983 | 3.39755 :UNK-:UNK1 Conventional
Hydrogen
Bond
3.33751 :UNK1 :UNK1 Conventional
Hydrogen
Bond
4.65903 B:HIS209:UNK 1 Pi-Pi Stacked
3.90053 B:GLY165:C, Pi-Pi Stacked
O;GLY166:N -
:UNK1
4.839 B:PHES4 - Pi-Pi T-shaped
:UNK1:C
3.71373 :UNK1 -:UNK1 Amide-Pi
Stacked
4.40155 :UNK1 - Pi-Alkyl
:UNK1
L9 6hde -7.7 5.378 | 10.173 A:ASN168:HD21 - Conventional
2.35814 :UNK1:0 Hydrogen
Bond
1.90062 A:SER210:HN Conventional
:UNK1:0 Hydrogen
Bond
3.79102 A:GLY209:CA- Carbon
:UNK1:0 Hydrogen
Bond
3.69182 A:LEU275:CD 2 - Pi-Sigma
:UNK1
5.76124 | A:MET141:SD - :UNK1 Pi-Sulfur
4.732 :UNK1 -:UNK1 Pi-Pi Stacked
3.89995 :UNKI - Pi-Pi Stacked
:UNK1
4.32893 :UNK1:C - A:PRO170 Alkyl
L12 | 6hde -1.5 5477 | 9.028 | 2.53777 A:THR140:HN - Conventional
:UNK1:0 Hydrogen
Bond
2.79779 A:METI141:HN - Carbon
:UNK1:0 Hydrogen
Bond
2.4571 A:ASN168:H D22 - Pi-Sigma
:UNKI1:0
2.52966 A:SER210:HN Pi-Sulfur
- :UNKI:0O
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2.16376 :UNK1:H - Pi-Pi Stacked
A:GLU194:0E 2
3.34833 | A:GLY209:CA:UNKI1:O | Pi-Pi Stacked
4.85962 :UNK1 :UNK1 Alkyl
3.73417 UNKI :UNK1 Alkyl
L13 | 6hde -7.5 5.477 9.028 | 2.53777 A:THR140:H N - Conventional
:UNK1:0 Hydrogen
Bond
2.79779 A:MET141:HN - Conventional
:UNK1:0 Hydrogen
Bond
2.4571 A:ASN168:H D22 Conventional
:UNK1:0 Hydrogen
Bond
2.52966 A:SER210:HN Conventional
:UNK1:0 Hydrogen
Bond
2.16376 :UNK1:H - Conventional
A:GLU194:0E 2 Hydrogen
Bond
3.34833 A:GLY209:CA- Carbon
:UNK1:0 Hydrogen
Bond
4.85962 :UNK1 - Pi-Pi Stacked
:UNK1
3.73417 :UNKI - Pi-Pi Stacked
:UNK1
4.14376 A:ALA10 - Alkyl
:UNK1:C
5.47583 :UNK1 - A:ILE245 Pi-Alkyl
L9 | 4dq2 -8.2 13.90 | 17.188 | 3.39222 A:ASNI154:N D2 - Conventional
3 :UNK1:0 Hydrogen
Bond
2.08388 :UNK1:H - Conventional
A:SER151:0G Hydrogen
Bond
3.64768 A:THR193:CB Carbon
:UNK1:0 Hydrogen
Bond
3.68624 | :UNKI1:C - A:MET195:0 Carbon
Hydrogen
Bond
3.79635 A:SER151:0G Pi-Donor
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-:UNK1 Hydrogen
Bond
3.62333 | A:TYR303:0O H - :UNK1 Pi-Donor
Hydrogen
Bond
3.98908 A:SER148:CB Pi-Sigma
- :UNK1
3.49978 A:MET195:CE Pi-Sigma
- :UNK1
4.92506 A:ILE150:C,0 Amide-Pi
;SER151:N - Stacked
:UNK1
4.26217 :UNK1:C - A:LYS152 Alkyl
L12 | 4dq2 -6.9 4.410 | 6.632 | 3.25704 A:SER93:0G - Conventional
:UNK1:0 Hydrogen
Bond
2.61624 :UNK1:H - Conventional
A:GLU194:0E 2 Hydrogen
Bond
4.5157 A:LYS99:NZ - Pi-Cation
:UNK1
3.95438 A:LEU192:CD 1 - Pi-Sigma
:UNK1
4.7221 :UNK1 - Pi-Pi Stacked
:UNK1
3.76373 :UNKI - Pi-Pi Stacked
:UNK1
4.57427 :UNK1:C - A:MET195 Alkyl
4.36071 :UNKI1 - A:ARG120 Pi-Alkyl

Fig. 7. The interaction between L11 compound with binding site of biotin carboxylase enzyme (PDB:ID:

3jzf) in 3D and 2D dimensions.
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Fig. 8. The interaction between L12 compound with binding site of biotin carboxylase enzyme (PDB:ID:
3jzf) in 3D and 2D dimensions.

Fig. 10. The interaction between L12 with binding site of N-acetylneuraminate lyase (PDB:ID=6h4e), in
3D and 2D dimensions.

Fig. 11. The interaction between L13 with binding site of N-acetylneuraminate lyase (PDB:ID=6h4e), in
3D and 2D dimensions.
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Fig. 12. The interaction between L9 with binding site of biotin protein ligase enzyme (PDB:ID=4dq2), in
3D and 2D dimensions.

o] v e o
- Conventonal Mydrogen Bond
e
Fig. 13. The interaction between L12 w
3D and 2D dimensions.

Conclusion

New pyrazolines (Lo-Li3) were prepared from the reaction of chalcones with naproxen hydrazide and these
compounds were characterized by FT.IR and H-NMR and showed biological activity against 3 types of
pathogenic bacteria E.coli, proteus and staph. We conclude that the pyrazoline nucleus is one of the basic
pharmaceutical preparations for the desig development of new drugs.

Author Contributions

All authors mentioned above must have made a significant contribution to the work Zainab F. Saadallah
designed the study; conducted experiments Fadhil Dawood analyzed the data, wrote the manuscript... etc.
Funding Statement:

Not Applicable

Conflicts of Interest

The authors declare no competing interests

Ethical Approval and Consent

Not Applicable

References

[1] Matiadis D, Sagnou M. Pyrazoline hybrids as promising anticancer agents: An up-to-date overview. Int
J Mol Sci. 2020;21(15):5507. doi:10.3390/ijms21155507

[2] Jadhav SR, Gayake M, Katade SR. Synthesis of series of chalcone and pyrazoline derivatives. Pharma
Innov J. 2018;7:223-225.

204


http://doi.org/10.25130/ISC-CS.2025.020

The Fourth International, Sixth Scientific Conference of the College of Science — Tikrit University
http://doi.org/10.25130/ISC-CS.2025.020

[3] Yadav CS, Azad I, Khan AR, Nasibullah M, Ahmad N, Hansda D, et al. Recent advances in the
synthesis of pyrazoline derivatives from chalcones as potent pharmacological agents: A comprehensive
review. Results Chem. 2024;7:101326. doi:10.1016/j.rechem.2024.101326

[4] Chinnamanyakar R, Ramanathan EM. Anti-cancer and antimicrobial activity, in-silico ADME and
docking studies of biphenyl pyrazoline derivatives. Biointerface Res Appl Chem. 2021;11(1):8266—8282.
doi:10.33263/BRIAC111.82668282

[5] Mantzanidou M, Pontiki E, Hadjipavlou-Litina D. Pyrazoles and pyrazolines as anti-inflammatory
agents. Molecules. 2021;26(11):3439. doi:10.3390/molecules26113439

[6] Gopal PNV, Poda S, Swetha BS, Gadde S. Synthesis, characterisation and antitubercular evaluation of
pyrazoline-clubbed thiazole hybrids. Curr Trends Biotechnol Pharm. 2024;18(2):1788—-1797.
doi:10.5530/ctbp.2024.2.27

[7] Ashvin H, Rathod A, Dhakhda S. 2-Pyrazoline as a versatile pharmacophore: A review. World J Pharm
Pharm Sci. 2024. doi:10.20959/wjpps20244-27089

[8] Ray PK, Salahuddin AM, Mazumder A, Kumar R, Ahsan MJ, Yar MS, et al. Synthesis, anticonvulsant
and molecular docking studies of (3,5-disubstituted-4,5-dihydro-1H-pyrazol-1-yl1)(4-
chlorophenyl)methanone derivatives. Indian J Pharm Educ Res. 2023;57(1):202—-209.
doi:10.5530/001954641727

[9] Aggarwal NN, Gatphoh BFD, Kumar MV, Ghetia S, Revanasiddappa BC. Synthesis, in silico analysis
and antidepressant activity of pyrazoline analogs. Thai J Pharm Sci. 2021;45(1):24-31. doi:10.56808/3027-
7922.2469

[10] Turkan F, Cetin A, Taslimi P, Karaman HS, Gulgin I. Synthesis, characterization, molecular docking
and biological activities of novel pyrazoline derivatives. Arch Pharm (Weinheim). 2019;352(6):1800359.
doi:10.1002/ardp.201800359

[11] Akter M, Al Mahmud Z, Uddin MMN, Das R, Rahman SMA. Synthesis of naproxen esters and
evaluation of their in vivo and in silico analgesic and anti-inflammatory activities. Dhaka Univ J Pharm
Sci. 2023;22(1):105-114. doi:10.3329/dujps.v22i1.67101

[12] Bedia KK, Elg¢in O, Seda U, Fatma K, Nathaly S, Sevim R, et al. Synthesis and characterization of
novel hydrazide-hydrazones and the study of their structure—antituberculosis activity. Eur J] Med Chem.
2006;41(11):1253-1261.

[13] Swaroop TR, Shivaprasad CM, Rangappa KS. Art of writing flowchart in organic chemistry practicals
induces logical thinking in chemistry students. J Chem Educ Res Pract. 2023;7(1):461-465.

[14] Mukhtar SS, Morsy NM, Hassan AS, Hafez TS, Hassaneen HM, Saleh FM. A review of chalcones:
synthesis, reactions, and biological importance. Egypt J Chem. 2022;65(8):379-395.
doi:10.21608/ejchem.2022.112735.5125

[15] Vahedpour T, Hamzeh-Mivehroud M, Hemmati S, Dastmalchi S. Synthesis of 2-pyrazolines from
hydrazines: Mechanisms explained. ChemistrySelect. 2021;6(25):6483-6506. doi:10.1002/s1ct.202101467
[16] Dawood ZA, Khalid FD, Hameed AS. Synthesis, radical scavenging activity, antibacterial activity and
molecular docking of new thiazolidine-4-one and 1,3,4-oxadiazole derivatives of tolfenamic acid. Synthesis
(Stuttg). 2022;45(02).

205


http://doi.org/10.25130/ISC-CS.2025.020

