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e of different 5, 6, 7 — membered heterocyclic compounds. Whereas

Nitrogen atoms containing heterocyclic compounds are medicinal
important due to their biological activities. After reviewing the
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literature survey, | found out, that nitrogen-containing five-membered

heterocyclic pyrazoles have different synthetic methods &

Maharashtra, India. five-membered ring structures like 1, 3, 5-triphenyl 1H Pyrazolone and
its derivatives via novel Chalcones synthesized by aromatic ketones

and aldehydes in alkaline medium having heterocyclic moiety. These compounds were

characterized using IR, *H-NMR, and Mass spectra and Elemental analysis. As per literature,

they possess some potent biological activities. Therefore, antibacterial and antifungal

activities were screened for these derivatives. most of the compounds were found to be the

most active against bacterial & fungal human pathogens.
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1. INTRODUCTION

Heterocycles are an inevitable part of the designing of drug moieties, in that N —
heterocycles, constitute an important class of natural and synthetic products many of which
exhibit useful biological activities.™ An interest in pyrazoles are five-membered heterocyclic

systems having two adjacent nitrogen atoms within rings.!*!

It has only one endo-cyclic
double bond and is basic. Substituted Pyrazoline and its derivatives are highly privileged

structures and well-known heterocycle. It is embedded with different functional groups &
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exhibits important biological activities. Thus, a significant amount of research has been
directed towards this class. A significant portion of research in heterocyclic chemistry has
been devoted to 2-pyrazolines containing different aryl groups as substituents, as evident in
the literature.

Lnsuasty et al synthesized novel pyrazolic analogs of Chalcones and their 3-aryl-4-(3-aryl-4,
5-dihydro-1Hpyrazo-5-yl)-1-pyrazole derivatives as potential antitumor agents.”! In this
synthesis, Chalcones were treated with hydrazine afforded the new racemic 3-aryl-4-(3-aryl-
4, 5-dihydro-1Hpyrazo-5-yl)-1-pyrazole or their N-acetyl derivatives and its reactions were
carried out in DMF or acetic acid respectively. Tala has synthesized biologically active
Chalcone and Pyrazole derivatives by reacting 3- isopropyl-4- methoxy benzaldehyde with
various aromatic ketones by using alkali as catalyst.®® Sattar has synthesized some
Pyrimidine, Pyrazoles, Pyridine derivatives and their reactivity Descriptors.” Pandya
synthesized halogenated chalcones in a synthetically affordable route.’®! The 2-Pyrazoline
derivatives were synthesized by involving of series of chalcones with hydrazine hydrate,
catalysed by acetic acid. Vanillin and other aldehyde containing Chalcones and its 2-

Pyrazolines are important in Pharmaceutical Chemistry.

2-Pyrazolines have been reported to show a broad spectrum of biological activities including
antibacterial ' antifungal,™” Anti-inflammatory,™ and antidepressant activities.l'?) The 2-
pyrazoline function is quite stable and has inspired chemists to utilize this stable fragment in
bioactive moieties to synthesize new compounds possessing biological activities. Several
methods are employed in the synthesis of 2-pyrazolines, including the condensation of
Chalcones with hydrazine & phenyl hydrazine.** as well as condensation with
thiosemicarbazone in ethanol under strong basic or acidic conditions.*®! Asha Chate et al
synthesized a series of new chalcones and dihydroxy chalcones by a novel approach under
ultra-sonication.!*! This method offers significant advantages such as efficiency and mild

reaction conditions under short reaction time.

The desired Chalcones were synthesized by reacting 6-(3-acetyl-phenylamino) pyridazin-
3(2H)-one with substituted aromatic aldehydes in presence of alkali. In a typical case,
equimolar quantities of chalcones and phenyl hydrazine hydrochloride in presence of acetic
acid and pinch off of sodium acetate, led to the formation of 2-pyrazolines.
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2. MATERIALS AND METHODS

All chemicals were purchased from reputed compony of AR grade. Melting points were
determined by the open tube capillary method and are uncorrected the purity of the
compound was checked on thin-layer chromatography (TLC) plates (silica gel) in the solvent

system n- hexane-ethyl acetate 4:6 the spots were detected in iodine chamber.

EXPERIMENTAL METHODS

1. 6-(4-acetylphenyl amino) -3- chloro pyridazine (A)

Equimolar quantities (0.01mol) of 3, 6 - dichloro Pyridazine (1.48 g) and 4-amino
acetophenone (1.35 g) on condensation in ethanol solvent for four hours. The progress of
reaction was monitored by thin layer chromatography (TLC) using system Hexane: pet ether
(3:7) system. After completion of reaction as indicated by TLC, the reaction mixture is then
poured in ice-cold water the solid compound was obtained is filtered and dried by IR lamp
then recrystallized by using isopropanol solvent to gives compound (A) in 78% yield. Pale-
Yellow powder, Mp 165°C R; 0.4 (Silica gel, ethanol). IR (cm-1): 3244, 3300, 1665, 1670,
'H NMR (DMSO-dg): & 2.75 (s, 3H. CHs), & 7. 28 (d, 1H, Ja,p =16Hz, H B), 6.92-7.15 (m,
5H, Ar-H), 6.94-7.15 (m, 5H, Ar-H), 6.80-6.88 (d, 1H J=9.8 Hz, CH pyridazine), 7.18-7.23
(d, 1H, J= 9.9 Hz, CH Pyridazine), 6.99 (d, 1H, -CO-CH=) 7.35-7.45 (d, 1H, J= 7.8Hz, Ar-
CH=), 8.48-9.52 (t, 1H, NH pyridazine D,O exchangeable); HRMS(M*H) calculated for
C12H10CIN3O, m/z 247, Anal. Calcd for C1,H;0CIN3O: C, 52.00; H, 4.15; N, 14.39, O, 6.9.
found: C, 60.10; H, 4.40; N, 15.40. O, 7.02.

2. 6-(4-acetylphenyl) amino) pyridazin-3(2H)-one (B)

Compound A (2.47g. 0.01mol) heated under reflux in glacial acetic acid solvent (20 ml) for 5
h. The progress of reaction was monitored by thin layer chromatography (TLC) using system
Hexane: pet ether (2:8) system. the reaction mixture was evaporated to half its volume then
the oxidized product cooled. The formed precipitate was filtered, washed with water, and
recrystallized from ethanol to gives (B) in 62% yield. Faint yellow fine powder, Mp 182°C R;
0.35 (Silica gel, ethanol). IR (cm-1): 3260 (Ar, C=C Stre.), 3250 (N-H Stre.), 1685, 1670
(>C=0), 1H NMR (DMSO-dg): & 2.60 (s, 3H. CHs), 6.80-6.90 (d, 2H J= 9.8 Hz, CH
pyridazine), 7.20-7.30 (d, 1H, J= 9.8Hz, CH pyridazine), 7.40 — 7.50 (t. 1H. J=8.0 Hz, Ar-H),
7.20-7.30 (d. 1H. J= 7.8Hz, Ar-H), 8.02 (s. 1H, Ar-H), 8.70 (s, 1H, NH pyridazine D,0O
exchangeable) 11.90 (s, 1H, NH pyridazine D,0O exchangeable).
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HRMS (M*H) calculated for C1,H1:N3O, m/z 229, Anal. Calcd. for C1oH13N3O: C, 62.84; H,
4.85; N, 19.56, O, 13.5. found: C, 65.00; H, 4.90; N, 20.10. O, 14.00.

3. 6-({4-[(2E)-3-phenylprop-2-enoyl] phenyl} amino) pyridazin-3(2H)-one (C,)

Compound B (4.58 g. 0.02 mol) and benzaldehyde (2.12 g. 0.02 mol) were well mixed with
one pallet of solid KOH over an ice bath. Then the reaction flask was loosely corked and kept
180 W in a domestic oven,'® for 4.5 minutes with an interval of 30 seconds. The progress of
reaction was monitored by thin layer chromatography (TLC) using system Hexane: pet ether
(3:7) system. After 4.5 minutes the reaction mixture was diluted with H,O and acidified with
HCI (50%). The separated solid was filtered and crystallized from glacial acetic acid to give
(C) in 76%. Yellow powder. Mp 195°C Rf 0.48 (Silica gel, ethanol). IR (cm™): 3244 (Ar.
C=C Str.), 3400 (N-H Str.), 1680 (C=0),1530 (-CH=CH-, Str.); 'H NMR (DMSO-de): ): & 7.
28 (d, 1H, Ja, p =16Hz, H B), 6.92-7.15 (m, 5H, Ar-H), 6.94-7.15 (m, 5H, Ar-H), 6.80-6.88
(d, 1H J=9.8 Hz, CH pyridazine), 7.18-7.23 (d, 1H, J= 9.9 Hz, CH Pyridazine), 6.99 (d, 1H, -
CO-CH=) 7.35-7.45 (d, 1H, J= 7.8Hz, Ar-CH=), 7.48-7.52 (t, 1H, NH pyridazine D,0

exchangeable).

HRMS (M+H) calculated for C19H15N30,, m/z 317, Anal. Calcd for C19H15N30,,: C, 73.04;
H, 4.85; N, 14.02 O, 10.6. found: C, 73.10; H, 4.72; N, 13.65 O, 11.00.

4. 6-{[4-(1, 5-diphenyl-1H-pyrazol-3-yl) phenyl] amino} pyridazin-3(2H)-one(E;)
Compound C (1.6 g 0.005 mol.), phenyl hydrazine hydrochloride (0.72 g 0.005 mol in the
solvent of 10 ml glacial acetic acid and pinch off sodium acetate is added and the reaction
mixture was reflux for 3.5 hrs at 110°C temp. The progress of reaction was monitored by thin
layer chromatography (TLC) using system Ethyl acetate: pet ether (2:7) system. The solid
obtained was collected and recrystallized from the ethanol to give (D) in 66% Yellow
powder. Mp 170°C R¢ 0.25 (Silica gel, ethanol). IR (cm™): 3240 (Ar-C=C Str.), 3250 (N-H
Str.), 1675 (C=0); *H NMR (DMSO-dg):): ): & 1.9 (dd, 2H), 3.7 (d, 1H), 4.1 (Brs, 1H, -NH),
5.9 (dd, 1H), 7.10-7.15 (d, 1H J=9.8 Hz, CH pyridazine), 6.4 (dd, 1H, Ar-H), 6.7 (dd, 1H),
6.8 (dd, 1H, Ar-H), 6.9 (s, 1H, Ar-H), 7.1 (Brs, 1H, -NH), 6.40 - 7.05 (s, 5H, Ar-H), 7.1 (t,
1H, Ar-H), 7.05 - 7.25 (s, 5H, Ar-H); HRMS(M*H) calculated for Co5H,:NsO, m/z 407, Anal.
Calcd for CysH2;1NsO: C, 73.69; H, 5.19; N, 17.19; O, 03.95; found. C, 74.20; H, 5.24; N,
17.44; O, 4.02.
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3. RESULT AND DISCUSSION

Schematic work
/ \ Ethanol o
Cl Cl4 H,N Cl HN
=N Reflux 4 Hrs N=N
CHg

Fig. 1: Synthesis of novel Ketones having hetero moiety.
CI Y, HN
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H

Fig. 2: Oxidation of novel ketones.
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Fig. 3: Synthesis of novel Chalcones from novel Ketones.

Synthesis of Pyrazolone
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Fig. 4: Synthesis of novel Pyrazoline derivatives from novel Chalcones.
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Antibacterial and Antifungal activity

All synthesized compounds were screened for their antibacterial & antifungal activity against

human pathogens. The Gram-negative and gram-positive bacteria like E. Coli, S. Aureus, A.

Niger, and C. Albicans using the agar diffusion method,’”” at a concentration of 20 mg/ml.

DMSO is used as a solvent. Entry B, Pyrazolone derivatives were found to be more potent

for antibacterial and antifungal activities. Entry of By, is found moderately active as

compared to B,. Novel chalcones comparatively are active against pathogens. They are found

more active than the references Penicillin and Griseofulvin respectively. The results of anti-

fungal activities were recorded as the average diameter of inhibition zone in mm, which are

mentioned in table 2. Its antibacterial and antifungal activities were found moderate to

excellent than their references used.

Table 1: Synthesis of newer Chalcones & Pyridazin-3(2H) derivatives.

Entry Product M. P. Yield
Cli

7
A N, _\\> 165 °C 78%

N (@)

HN—< >—<
(@)
AN
B H—MN 182°C 62%
N (@]
HN—< >—<
o H—N S 180 °C 76%
_ _
H—N_ A .

C, N— 5 Q 358 °C 55%

O

— NO,
NO,
Cs H—N S Q 260 °C 75%
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D, 175°C 68%
D, 215 55%
Ds 205 °C 74 %
NO,
E /N : 170°C 66%
RS
2
E, /N\ 220°C 52%
NO,
Re
(@)
s
N\N 0
Es % 202 °C 75%
B [
NO,
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Table 2: Antimicrobial activity of synthesized compounds.

Bacteria Fungi
Entry E. Coli S. aureus Niger C. albicans
(ATCC8739) | (ATCC6538) | (ATCC16404) | (ATCC10231)
D, 12.5mm 11lmm - 9.5mm
D, 11mm 10mm - 14
D3 10 9 mm 13 10
E; 11.5 8 mm - 13
E, 12 7 - 15
E; 14 16 14 21
Penicillin 12 9
Griseofulvin 10 | 11

*Zone of inhibition in mm

4 CONCLUSIONS

| have synthesized 1H-pyrazolone containing 6-aminopyridazin-3(2H)-one derivative from
newly prepared acetophenone. The yield obtained in all the steps in this transformation is
satisfactory and it has been found to have significant medicinal importance. Different
methods were reported for the preparation of the 2-Pyrazoline class of compounds. After the
pioneering work of Fischer and Knoevenagel in the 19th century, the reaction of a, B-
unsaturated aldehydes and ketones with phenyl hydrazine in acetic acid under reflux
condition became the most popular method for the preparation of 2-pyrazolines.” Tupare et
al reported when the molar ratio of chalcones 3 and phenyl hydrazine hydrochloride was 1:1,
the yield of 1, 3, 5-triphenyl 2-pyrazoline obtained was insufficient. But by increasing the
molar ratio to 1:2 and 1:3 the yield of products was also increased. It may be possible, that
sodium acetate is in favour of the release of phenyl hydrazine from phenyl hydrazine
hydrochloride.” So, the reaction condition we chose was the molar ratio of Chalcone:
Phenyl hydrazine: Sodium acetate was 1:2:0.15. We have performed the reaction of
Chalcones with phenyl hydrazine hydrochloride or hydrazine hydrate by refluxing at 210°C,
the yield of 2-pyrazoline was 52% - 75% (Table 1). From the results, the optimum reaction
condition was chosen: Chalcone (3mmol), phenyl hydrazine hydrochloride- ride (6mmol),
Sodium acetate (0.3 mmol). Under this reaction system, a series of experiments for the
synthesis of pyridazin-3(2H)-one derivative was performed. Novel chalcones and pyrazolines
were found active against human pathogens. Some of them found more active than the

references Penicillin and Griseofulvin respectively.

www.wipr.net | Vol 10, Issue 14,2021. |  1SO 9001:2015 Certified Journal | 1210



Tupare. World Journal of Pharmaceutical Research

5. ACKNOWLEDGMENT
The author is thankful to our college Principal Dr. Sandesh S. Gurav for providing laboratory

facilities & kind cooperation during research work.

(o)}

. REFERENCES

J. F. Swinbourne, H. J. Hunt and G. Klinkert, "An Efficient One-Pot Synthesis of 4H-
Pyrrolo [3,2, ij] quinolines,” Advances in Heterocyclic Chemistry, 1987; 23: 103-170.
https://doi.org/10.1016/S0065-2725(08)60842-9.

2. Zahra Soltanzadeh, Gholamhassan Imanzadeh, Nader Noroozi-Pesyan. and Ertan Sahin.

=

Green Synthesis of pyrazole systems under solvent-free conditions, Green Chemistry
Letters and Reviews, 2017, 10(3): 148-153. https://doi.org/10.1080
/17518253.2017.1330428.

3. J. Elguero, "Evaluation of Antidepressant Effect of 2- Pyrazoline Derivatives,” In A. R.
Katritzky and C. W. Rees, Eds., Comprehensive Heterocyclic Chemistry, Per- gammon
Press, London, 1996; 3(1).

4. Braulio Insuasty, Alexis Tigreros, Fabian Orozco, Jairo Quiroga, Rodrigo Abonia and
Manuel Nogueras, Adolfo Sanchez, Justo Cobo. Synthesis of novel pyrazolic analogues
of chalcones and their 3-aryl-4-(3-aryl-4,5-dihydro-1Hpyrazo-5-yl)-1-pyrazole or their N-
acetyl derivatives as potential antitumor agents. Bioorganic & Medicinal Chemistry,
2010; 18(14): 4965-4974. PMid:20594863 https://doi.org/10.1016/j.bmc.2010.06.013.

5. Kaur Rajwant, Kaur Parminder and Gupta Suman. Pharmacological activities of
Pyrazoline Derivatives; A review; International Journal of Universal Pharmacy and
Biosciences, 2018; 7(4): 6-23. https://doi.org/10.14419/ijet.v7i2.30.13454,
https://www.researchgate.net/publication/326463787.

6. Satish Kumar D. Tala, P.B. Vakariya, R. M. Ghetiya, B. L. Dodiya, and H. S. Joshi,
Synthesis and biological study of some new chalcone and pyrazole derivatives, Indian
Journal of Chemistry Section B, 2013; 52(B): 807-8009. https://www.
Researchgate.net/publication/23708291.

7. Nour E.A. Abd El-Sattar, Eman H. K. Badawy and M. S. A. Abdel-Mottaleb, Synthesis
of Some Pyrimidine, Pyrazole and Pyrimidine Derivatives and their Reactivity
Descriptors. Journal of Chemistry, 2018; 1-11. https://doi.org/10.1155/2018/8795061.

8. M. Pandya, K. Kapadiya, C. Pandit, D. Purohit, Synthesis of halogenated Chalcones,
Pyrazolines and Microbial Evaluation of Derived Scaffolds, Journal of Scientific &
Industrial Research, 2017; 76: 173-178.

www.wipr.net | Vol 10, Issue 14,2021. |  1SO 9001:2015 Certified Journal | 1211



Tupare. World Journal of Pharmaceutical Research

10.

11.

12.

13.

14.

15.

16.

17.

18.

Nauduri and G. B. Reddy, "Synthesis and Activity of 2-Pyrazoline Derivatives,"
Chemical &  Pharmaceutical  Bulletin, Tokyo, 1998; 46: 1254-1260.
https://doi.org/10.1248/cpb.46.1254, PMid:9734312.

S. S. Korgaokar, P. H. Patil, M. T. Shah, and H. H. Parekh. Studies on Pyrazolines:
Preparation and Antimicrobial Activity of 3-(3'(p-Chloro phenyl sulphon amido phenyl)-
5- aryl-acetyl pyrazolines,” Indian Journal of Pharmaceutical Sciences, 1996; 58(6): 222-
225.

R. H. Udupi, A. R. Kushnoor and A. R Bhat. "Synthesis and Biological Evaluation of
Certain Pyrazoline Derivative of 2-(6-Methoxynaphthyl)-propionic Acid,” Indian Journal
of Heterocyclic Chemistry, 1998; 8(1): 63-66.

A. A. Bilgin, E. Palaska and R. Sunal, "Arzeimforsch. Evaluation of Antidepressant
Effect of Pyrazoline Derivatives," Drug Research, 1993; 43: 1041-1044.

D. Azarifer and H. Ghasemnejad. "Microwave-Assisted Synthesis of Some 3,5-Arylated
2-Pyrazolines,” Molecules, 2003; 8(8): 642-648. https://doi.org/10.3390/80800642,
PMCid: PMC6146882.

D. Azarifer and M. Shaebanzadeh. "Synthesis and Characterization of New 3, 5-
Dinaphthyl Substituted 2-Pyrazolines and Study of Their Antimicrobial Activity,”
Molecules, 2002; 7(12): 885-895. https://doi.org/10.3390/71200885, PMCid:
PMC6146454.

M. A. Ali, A. A. Siddiqui and M. S. Synthesis, "Structural Activity Relationship and
Anti-Tubercular Activity of Novel Pyrazolines Derivatives," European Journal of
Medicinal Chemistry, 2007; 42(2): 268-275. https://doi.org/10.1016/j.ejmech.
2006.08.004, PMid:17007966.

M. Amir, H. Kumar, and S. A. Khan, "Synthesis and Pharmacological Evaluation of
Pyrazoline Derivatives as New Anti-Inflammatory and Analgesic Agents,” Bioorganic &
Medicinal Chemistry Letters, 2008; 18(3): 918-922.
https://doi.org/10.1016/j.bmcl.2007.12.043, PMid:18182288.

L. Knorr, "Notiz uber die Pyrazoline reaction,” Berichte der Deutschen Chemischen
Gesellschaft, 1893; 26(1): 100-103. doi:10.1002/cber.18930260123.

V. Malhotra, S. Pathak, R. Nath, D. Mukerjee and K. Shankar. "Substituted Imidazole
Derivatives as Novel Cardiovascular Agents,” Indian Journal of Chemistry, 2002; 41(B):
1310.

www.wipr.net | Vol 10, Issue 14,2021. |  1SO 9001:2015 Certified Journal | 1212



Tupare. World Journal of Pharmaceutical Research

19. Asha V. Chate, Govind R. and Gill. A Mild and Efficient Protocol for the Synthesis of
Novel Series of Chalcones and Homo iso flavonoids as Potential Antimicrobial Agents;
Chemistry & Biological Interface, 2016; 6(6): 366-378.

20. O. N. Irob, M. Moo-Young, and W. A. Anderson, "Antimicrobial Activity of Annatto
Extract,” International Journal of Pharmaceutics, 1996; 34(2): 87-90.
https://doi.org/10.1076/phbi.34.2.87.13201.

21.T. L. Ji, H. Z. Xiao, and P. L. and B. Zhi, "An Improved Synthesis of 1,3,5-Triaryl-2-
pyrazolines in Acetic Acid Aqueous Solution under Ultrasound Irradiation,” The Journal
of Organic Chemistry, 2007; 3(1): 13 — 16. https://doi.org/10.1186/1860-5397-3-13.

22.S. D. Tupare, S. Nalge, S. V. Bhosale, S. A. Dake and R. P. Pawar, Synthesis and
Biological Evaluation of Novel 6-(3-(4, 5-Dihydro-1, 5-diphenyl 1H-pyrazol 3-yl)
phenylamino) Pyridazin-3(2H)-one Derivatives, International J of Organic Chemistry,
2012; 2(4): 371-375. DOI: 10.4236/ijoc.2012.24051.

www.wipr.net | Vol 10, Issue 14,2021. |  1SO 9001:2015 Certified Journal | 1213


https://doi.org/10.1076/phbi.34.2.87.13201

