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Abstract: Pyrazoline class of compounds work as better moieties for many treatments, they have many pharmacological
properties such as antibacterial, antifungal, antiinflammatory, antipyretic, diuretic, cardiovascular activities. So many
endeavour are made to synthesize pyrazolines. In this work pyrazoline derivatives were efficiently synthesized in excellent yields
and in less reaction time using ethanol and hydrazine hydrate. Different reagents were used to synthesize the derivatives of
parent molecules by using ‘nucleophilic addition reaction” way of synthesis. All the synthesized compounds were confirmed by
1HNMR and Mass spectral data.
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l. INTRODUCTION

Nitrogen containing heterocyclic compounds and their fused analogues represent an important class of heterocyclic compounds.
They exist in numerous natural products, presenting a wide range of biological and pharmaceutical activities. Pyrazoles have
occupied a distinctive position in the design and synthesis of novel biologically active agents that exhibit considerable medicinal
activities." Pyrazolines are well known nitrogen containing five membered heterocyclic compounds.? In their structure, two nitrogen
atoms are present in five-membered ring. Pyrazoline derivatives have been found in natural products in the form of vitamins,
alkaloids and pigments.® In the last few years, attention has been paid on the pyrazoline derivatives owing to their molecular
structure with simplicity of preparation and wide application in pharmaceutical field.* Pyrazoles have been studied for over a
decades as an important class of heterocyclic compounds and still continue to attract considerable attention due to the broad range of
biological activities they possess, including antimicrobial, antihistaminic,® antifungal,® anticancerous,” antioxidant,® anticonvulsant,’
antiamoebic,™ cytotoxic,"* molluscicidal,*? antilnflammatory and Analgesic,™ etc. Vijayvergiya et al., synthesized 3,5- diaryl-1-
phenyl/isonicotinoyl-2- pyrazolines and evaluated their antibacterial activity against gram+ve bacteria S. aureus, S. albus, S.
pyogenes , S. viridans and gram —ve bacteria E. coli and S. typhosa.'*. Reddy et al. synthesized a series of novel 1- (4-
sulfamylphenyl)-3-trifluoromethyl-5-indolyl pyrazolines and screened there in vitro anti- inflammatory activity. ** In addition,
pyrazoles are attractive building blocks for pharmaceutical and agricultural research, since they are present in the structures of a
variety of leading drugs and pesticides, including Celebrex,™ Viagra,!’” Zometapine™ Fenpyroximate,* etc.

Pyrazoles are generally synthesized by (i) the reaction of 1,3-dicarbonyl compounds with hydrazines,” (ii) the reaction of R,p-
unsaturated or doubly unsaturated aldehydes or ketones with hydrazines,” and (iii) 1,3-dipolar cycloaddition of diazoalkanes or
nitrilimines with alkenes or alkynes.?

1. EXPERIMENTAL PROTOCOLS
A. Materials and Methods
All reagents were purchased from commercial sources and used without purification. Melting points of compounds were taken on
melting apparatus .The 1H NMR spectra of compounds were recorded in CDCI3 on Bruker AVANCE 11 400 MHz spectrometer,
using tetramethylsilane (TMS) as an internal standard. Chemical shifts are expressed in 6 ppm.

1) Synthesis of 1-(5-(3-aminophenyl)-3phenyl-4, 5-dihydro-1H-pyrazole-1-yl) ethenone derivatives

2) Synthesis of (E)-3-(3-nitrophenyl)-1-phenyl prop-2-en-1-one (A): To a solution of acetophenone (leq) and meta-
nitrobenzaldehyde (1eq) in ethanol (10 vol), ag NaOH (1.2eq) was added slowly at 5-10°C and stirred at room temperature for
30 min. Progress of reaction was monitored by TLC in ethyl acetate-petroleum ether mixture (2:8). The precipitated solid was
filtered, washed with water, dried and purified by recrystallisation using ethanol to afford a little compound of yellow solid.
Then the Product was confirmed by using spectral technique such as IR, ‘HNMR and *CNMR.
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Synthesis of 1-(5-(-3-nitrophenyl)-3-phenyl-4,5-dihydro-1-H-P-pyrazole-1-yl)ethenone(B): (E)-3-(3-nitrophenyl)-3-phenylprop-
2-en-1-one (A) (1eq) and hydrazine hydrate (2eq) were taken in acetic acid (10Vol) as solvent and stirred at 120°C For 30 min
in microwave. Progress of reaction was monitored by TLC in ethyl acetate — petroleum ether mixture (3:7). Resulting reaction
mixture was poured into crushed ice with strring. The solid obtained was filtered, washed with water, dried and purified by
silica gel (100-200#) column chromatography in 10% ethyl acetate petroleum ether as eluent to obtain a title compound as
yellow solid. Then the Product was confirmed by using spectral technique such as IR, *"HNMR and **CNMR.

Synthesis of 1-(5-(3-aminophenyl)-3-phenyl-4, 5-dihydro-1-H-pyrazole-1-yl) ethanone (C): A solution of 1-(5-(-3-nitrophenyl)-
3-phenyl-4, 5-dihydro-1-H-pyrazole-1-yl) ethanone (B) (1eq) and SnCl, (1.5eq) in ethyl acetate (20 vol.) was stirred at room
temperature for 12 hour. Progress of reaction was monitored by TLC in ethyl acetate-petroleum ether mixture (4:6). Resulting
reaction mixture was poured in ice cold water and neutralised by K,CO3;Organic layer washed by water and brine, dried on
Na,SO, and concentrated under reduced pressure to afford the crude product, which was purified by silica gel (100-200#)
coloum chromatography in 20% ethyl acetate petroleum ether as eluent to obtain a title compound as reddish solid. Then the
Product was confirmed by using spectral technique such as IR, ‘HNMR and *CNMR.

Synthesis of 1-(5-(3-aminophenyl)-3-phenyl-4,5-dihydro-1-H-pyrazole-1-yl)ethanone derivatives using acid chloride (D1-D7):
A solution of 1-(5-(3-aminophenyl)-3-phenyl-4,5-dihydro-1-H-pyrazole-1-yl)ethanone(C) (1eq), different substituted acid
chloride(1.2eq) and triethylamine (1.2eq) in DCM(10Vol) was stirred at room temperature for 1-2 hour. Progress of reaction
was monitored by TLC in ethyl acetate-petroleum ether mixture (3:7). Resulting reaction mixture was diluted with DCM and
water added. Separated organic layer washed by water and brine, dried on Na,SO, and concentrated under reduced pressure to
afford crude product, which was purified by silica gel (100-200#) flash column chromatography in 30% ethyl acetate-petroleum
ether as eluent to obtain a title compound. Then the Product was confirmed by using spectral technique such as IR, *HNMR and
BCNMR.

Scheme-1-Synthesis of 1-(5-(3-aminophenyl)-3-phenyl-4 5-dihydro-1H-pyrazol-1-yl)ethanone
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1. RESULTS AND DISCUSSION
A. Characterization of Synthesized Derivatives
1) Synthesis of (E)-3-(3-nitrophenyl)-1-phenyl prop-2-en-1-one (A)
Structure of synthesized derivative and characteristics of the derivatives are shown below
'HNMR -8.31(S,2H),8.17(S,1H),8.14(D,1H),7.99(D,1H),7.89(D,1H),7.84(S,1H),7.64(T,1H),7.73(T,1H),7.66(T,1H)
3C NMR-189.7(S,2C),147.8(S,1C),141.5(D,1C),137.9(S,2C),129.2(,129.5(D,3C),122.7(D,1C)
MASS SPECTRUM-m/z-253.07(100%),254.08 (16.5%),255.08(1.9%)

2) Synthesis of 1-(5-(-3-nitrophenyl)-3-phenyl-4,5-dihydro-1-H-P-pyrazole-1-yl)ethenone(B)
'HNMR-8.18(S,1H),8.08(D,1H),7.66(D,1H),7.68(D,1H),7.52(T,1H),4.9(T,2H),3.94(D,2H),2.04(S,3H)
13CNMR-193.9(S,1C),146.1(D,1C),142.2(D,1C),137.7(S,1C),129.5(D,1C),122.7(D,1C)15.4(q,1C),9.9(q,1C)
MASS SPECTRUM-m/z-309.11(100%), 310.11 (19.5%), 311.12(2.3%)

3) Synthesis of 1-(5-(3-aminophenyl)-3-phenyl-4, 5-dihydro-1-H-pyrazole-1-yl) ethanone (C)

'H NMR-7.67(D,1H),7.52(D,1H),7.15(T,1H),6.61(S,1H),6.65(S,1H),6.45(D,1H),6.27(S,2H),4.9(T,1H),3.94,3.69(D,2H),2.04(S,3H)
C NMR-
168.5(S,1C),151.7(S,1C),144.3(S,1C),136.4(S,1C),131..0(D,1C),128.8(D,2C),116.9(D,1C),113(D,1C),65.9(D,1C),39.9(T,1C),23.4(
Q 1C)

MASS SPECTRUM-m/z-279.14(100%), 280.14(18.6), 281.14(2.0%), 280.13(1.1%)

Structure of synthesized derivatives are shown below and summarized in table 1.
N-(3-(3-phenyl-4,5-dihydro-1-H-pyrazole-5-yl)phenyl)benzamide(D1)

'H NMR-
7.67(D,2H),7.52(T,3H),7.23(T,2H),7.33(T,2H),7.26(T,1H),7.18(T,1H),7.0(T,1H),3.9(S,1H),6.65(D,1H),6.6 1(D,1H),4.35(D,2H),3.9
4,3.69(D,2H),4.0(T,1H)

C NMR-
164.7(S,1C),151.7(S,1C),143.7(S,1C),136.4(S,1C),131.0(D,1C),128.2(D,2C),122.5(D,1C),135.7(D,1C),51.1(D,1C),42.6(T,1C)
MASS SPECTRUM-m/z-341.15(100%), 342.16(21.1%), 343.16(3.0%), 342.15(1.1%)

Table 1. Summary of the synthesized derivatives and substitution (D1-D7)

Entry no- Structure Yield (%) Physical
constant(°C)

D1 R-H 80 113

D2 2F 92 106

D3 3F 95 104

D4 4F 93 108

D5 20Me 79 92

D6 30Me 78 96

D7 40Me 76 90

IV.  CONCLUSION
We have synthesized the derivatives of pyrazolines with different reagents. The intermediates formed were further reacted with
several reagents which results in different derivatives. Purity and functional group of the compounds were analyzed with NMR. The
derivatives synthesized were obtained in good yield, not less than 65%.

©IJRASET: All Rights are Reserved




[2]
(3]

[4]
[5]

(6]
[’

(8]
[9]
[10]
[11]
[12]
[13]

[14]

[15]

[16]

[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]

[28]

International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.177
Volume 7 Issue VIII, Aug 2019- Available at www.ijraset.com

REFERENCES
Rathelot, P.; Azas, N.; El-Kashef, H.; Delmas, F.; Di Giorgio, C.; Timon-David, P.; Maldonado, J.; Vanelle, P., 1,3-Diphenylpyrazoles: Synthesis and
antiparasitic activities of azomethine derivatives. European journal of medicinal chemistry 2002, 37, 671-9.
Yusuf, M.; Jain, P., Synthetic and biological studies of pyrazolines and related heterocyclic compounds. Arabian Journal of Chemistry 2014, 7 (5), 553-596.
Kiran, K.; Ashok, D.; Boddu, A. R.; Sarasija, M.; Rao, A., Synthesis of novel pyrazoline based bis 1,2,3-triazole scaffolds via click chemistry. Journal of the
Serbian Chemical Society 2016, 82, 76-76.
Ardiansah, B., Pharmaceutical importance of pyrazoline derivatives: A mini review. Journal of Pharmaceutical Sciences and Research 2017, 9.
Shaik, A.; Ragjendra Prasad, Y.; Bhuvaneswari, K.; Kola, P. k., Synthesis and antihistaminic activity of novel pyrazoline derivatives. International Journal of
ChemTech Research 2010, 2.
Kini, S.; Gandhi, A. M., Novel 2-pyrazoline derivatives as potential antibacterial and antifungal agents. Indian J Pharm Sci 2008, 70 (1), 105-108
Edrees, M. M.; Melha, S. A,; Saad, A. M.; Kheder, N. A.; Gomha, S. M.; Muhammad, Z. A., Eco-Friendly Synthesis, Characterization and Biological
Evaluation of Some Novel Pyrazolines Containing Thiazole Moiety as Potential Anticancer and Antimicrobial Agents. Molecules 2018, 23 (11), 2970.
Kumar, K.; Govindappa, V. K.; Bi Ahmadi Khatoon, B., Design and synthesis of novel pyrazolines as potent antimicrobial and antioxidant agents. Journal of
Chemical and Pharmaceutical Research 2015, 7, 854-859.
Archana; Srivastava, V. K.; Kumar, A., Synthesis and anticonvulsant activity of 1-acetyl-5-arylidenyl-3-(2'-oxo/thiobarbiturinyl)-2-pyrazolines. Arzneimittel-
Forschung 2002, 52 (11), 787-91.
Parveen, H.; Mukhtar, S.; Azam, A., Novel Ferrocenyl Linked Pyrazoline Analogs as Potent Antiamoebic Agents. Journal of Heterocyclic Chemistry 2016, 53
(2), 473-478.
Wang, H.; Zheng, J.; Xu, W.; Chen, C.; Wei, D.; Ni, W.; Pan, Y., A New Series of Cytotoxic Pyrazoline Derivatives as Potential Anticancer Agents that Induce
Cell Cycle Arrest and Apoptosis. Molecules 2017, 22 (10), 1635.
Mishriky, N.; Asaad, F. M.; Ibrahim, Y. A.; Girgis, A. S., New 2-pyrazolines of anticipated molluscicidal activity. Die Pharmazie 1996, 51 (8), 544-8.
Jainey, P.; Bhat, I., Antitumor, Analgesic, and Anti-inflammatory Activities of Synthesized Pyrazolines. J Young Pharm 2012, 4 (2), 82-87.
Vijayvergiya, D.; Kothari, S.; Verma, B. L., Synthesis and biologial activity of some new 3,5-diaryl-1-phenyl/ isonicotinoyl-2-pyrazolines and 3,5-diaryl-6-
carbethoxy cyclohexenone derivatives. Indian Journal of Heterocyclic Chemistry 2003, 13, 105-110.
Reddy, M. V.; Billa, V. K.; Pallela, V. R.; Mallireddigari, M. R.; Boominathan, R.; Gabriel, J. L.; Reddy, E. P., Design, synthesis, and biological evaluation of
1-(4-sulfamylphenyl)-3-trifluoromethyl-5-indolyl pyrazolines as cyclooxygenase-2 (COX-2) and lipoxygenase (LOX) inhibitors. Bioorganic & medicinal
chemistry 2008, 16 (7), 3907-16.
Talley, J. J.; Brown, D. L.; Carter, J. S.; Graneto, M. J.; Koboldt, C. M.; Masferrer, J. L.; Perkins, W. E.; Rogers, R. S.; Shaffer, A. F.; Zhang, Y. Y.; Zweifel,
B. S.; Seibert, K., 4-[5-Methyl-3-phenylisoxazol-4-yl]- benzenesulfonamide, valdecoxib: a potent and selective inhibitor of COX-2. Journal of medicinal
chemistry 2000, 43 (5), 775-7.
Alex, K.; Tillack, A.; Schwarz, N.; Beller, M., Zinc-Catalyzed Synthesis of Pyrazolines and Pyrazoles via Hydrohydrazination. Organic Letters 2008, 10 (12),
2377-2379.
Katz, R. J., Effects of zometapine, A structurally novel antidepressant, in an animal model of depression. Pharmacology Biochemistry and Behavior 1984, 21
(4), 487-490.
Karrouchi, K.; Radi, S.; Ramli, Y.; Taoufik, J.; Mabkhot, Y. N.; Al-Aizari, F. A.; Ansar, M. h., Synthesis and Pharmacological Activities of Pyrazole
Derivatives: A Review. Molecules 2018, 23 (1), 134.
Huang, Y. R.; Katzenellenbogen, J. A., Regioselective synthesis of 1,3,5-triaryl-4-alkylpyrazoles: novel ligands for the estrogen receptor. Org Lett 2000, 2 (18),
2833-6.
Borkin, D. A.; Puscau, M.; Carlson, A.; Solan, A.; Wheeler, K. A.; Torok, B.; Dembinski, R., Synthesis of diversely 1,3,5-trisubstituted pyrazoles via 5-exo-dig
cyclization. Organic & Biomolecular Chemistry 2012, 10 (23), 4505-4508.
1,3-Dipolar cycloaddition chemistry. Volumes 1 and 2. Edited by Albert Padwa. John Wiley and Sons. New York, 1984. VVolume 1: XIII + 817 pages. Volume
2: XI1I + 704 pages. ISBN 0-471-08364-X (set). $295.00 for the two-volume set. Journal of Heterocyclic Chemistry 1986, 23 (6), 1899-1899.
Ucar, G.; Gokhan, N.; Yesilada, A.; Bilgin, A. A., 1-N-Substituted thiocarbamoyl-3-phenyl-5-thienyl-2-pyrazolines: a novel cholinesterase and selective
monoamine oxidase B inhibitors for the treatment of Parkinson's and Alzheimer's diseases. Neuroscience letters 2005, 382 (3), 327-31.
Ozdemir, Z.; Kandilci, H. B.; Giimiisel, B.; Calis, U.; Bilgin, A. A., Synthesis and studies on antidepressant and anticonvulsant activities of some 3-(2-furyl)-
pyrazoline derivatives. European Journal of Medicinal Chemistry 2007, 42 (3), 373-379.
Amir, M.; Kumar, H.; Khan, S. A., Synthesis and pharmacological evaluation of pyrazoline derivatives as new anti-inflammatory and analgesic agents.
Bioorganic & Medicinal Chemistry Letters 2008, 18 (3), 918-922.
Turan-Zitouni, G.; Chevallet, P.; Kili¢, F. S.; Erol, K., Synthesis of some thiazolyl-pyrazoline derivatives and preliminary investigation of their hypotensive
activity. European Journal of Medicinal Chemistry 2000, 35 (6), 635-641.
Ahn, J. H.; Kim, H.-M.; Jung, S. H.; Kang, S. K.; Kim, K. R.; Rhee, S. D.; Yang, S.-D.; Cheon, H. G.; Kim, S. S., Synthesis and DP-IV inhibition of cyano-
pyrazoline derivatives as potent anti-diabetic agents. Bioorganic & Medicinal Chemistry Letters 2004, 14 (17), 4461-4465.
Ozdemir, A.; Turan-Zitouni, G.; Asim Kaplancikli, Z.; Revial, G.; Giiven, K., Synthesis and antimicrobial activity of 1-(4-aryl-2-thiazolyl)-3-(2-thienyl)-5-aryl-
2-pyrazoline derivatives. European Journal of Medicinal Chemistry 2007, 42 (3), 403-409.

©IJRASET: All Rights are Reserved




d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




