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ABSTRACT 
As a persuasion to our duties being a chemist we reported here the synthesis of pyrazolines using 
piperazine chalcones and phenyl hydrazine under basic condition in presence of ethanol. The 
reaction is carried out in refluxing conditions. The newly synthesized compounds were tested for 
antimicrobial activities. 
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INTRODUCTION 

 
Heterocyclic compounds are well known for their wide range of biological applications [1-5] out 
of which pyrazolines occupy unique position due to dominant applications. Pyrazolines are 
known to possess antimicrobial [6-7], antitubercular [8], antiviral [9], anti HIV [10], 
molluscicidal [11] and cerebroprotective [12] properties etc. 
 
One of the important applications of pyrazoline is the use of pyrazolines as a fluorescent 
brightening agent [13]. They can absorb light of 300-400 nm and emit blue fluorescence. 
Pyrazolines are also acting as hole transporting material in OELD (organic electroluminescent 
device) because of formation of p-π conjugated system due to one of the nitrogen atom.   
 
Pyrazolines have variety of methods for its synthesis but one of the popular methods is of Fischer 
and Knoevenagel i.e. the reaction of α,β-unsaturated ketones with phenyl hydrazine in acetic acid 
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under refluxing condition. However depending on the reactivity of molecules and need of the 
chemist they have synthesized the pyrazolines under different solvent media & acidic or basic 
conditions [14-16]. 
 
Such a glamour history prompted us to synthesize pyrazolines as an urgent need which can 
possess biological and medicinal importance. Therefore we have synthesized here some novel 
pyrazolines from piperazine chalcones and phenyl hydrazine in basic condition. 

 
EXPERIMENTAL SECTION 

 
All the melting points were determined in open capillary method and are uncorrected. IR spectra 
were recorded on Perkin-Elmer 237 spectrometer. 1HNMR spectra on a Bruker Avance DPX400 
MHz spectrometer with CDCl3 as a solvent and TMS internal standard. The chemical shift 
values are expressed in part per million (ppm) downfield from the internal standard and signals 
are quoted as s (singlet), d (doublet), t (triplet) and m (multiplate). Purity of the compounds is 
checked by TLC plates (Merck) using benzene and ethyl acetate as an eluent in the ratio of (9:1 
v/v).  
 
General Procedure for synthesis of pyrazolines: 
To a mixture of chalcone (2 mmol) and phenyl hydrazine (2 mmol) in ethanol (15 ml) was added 
sodium hydroxide (2.5 mmol). The reaction mixture was then refluxed for 4-5 hrs. After 
completion of reaction (monitored by TLC) the reaction mixture was distilled to remove the 
excess solvent then it is poured into crushed ice. The solid obtained washed with water and 
recrystalised from ethanol. 
 
Physical data of all the synthesized compounds is mentioned in table-1. 
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Scheme I : Synthesis of Phenyl Pyrazolines
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Entry R R1 R2 R3 R4 
I H H H H H 
II H Br H H H 
III H H Br H H 
IV H H OCH3 H H 
V H H OH H H 
VI OH H H H H 
VII OH Cl H H H 
VIII OH H H Cl H 
IX OH I H Cl H 
X OH H H CH3 H 
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RESULTS AND DISCUSSION 
 
A series of novel pyrazolines were synthesized by refluxing piperazine chalcones and phenyl 
hydrazine in presence of alkali. The reaction is completed within few hours as monitored by TLC 
providing good to excellent yield. 
 
All the newly synthesized pyrazolines were screened for antimicrobial studies and exhibited 
moderate to good activity. 
 
1-[4-(2,5-Diphenyl-3,4-dihydro-2H-pyrazol-3-yl)-phenyl]-4-methyl-piperazine (I): 
IR(KBr): 1596cm-1(C=N), 2937 cm-1(CH3), 1504 cm-1(N-C6H5); 

1HNMR(CDCl3): δ 2.2(s, 3H, 
CH3), δ 2.4 (t, 4H, CH2), δ 3.0 (t, 4H, CH2), δ 3.1(dd, 1H, Ha), δ 3.8(dd, 1H, Hb), δ 5.3 (dd, 1H, 
Hx), δ δ 6.8-7.9 (m, 14H, Ar-H), M.S. (m/z): m+1= 397. 
 
1-{4-[5-(4-Bromo-phenyl)-2-phenyl-3,4-dihydro-2H-pyrazol-3-yl]-phenyl}-4-methyl-piperazine 
(III):  
IR(KBr): 1603cm-1(C=N), 2937 cm-1(CH3), 1510 cm-1(N-C6H5); 

1HNMR(CDCl3): δ 2.2 (s, 3H, 
CH3), δ 2.4 (t, 4H, CH2), δ 3.0 (t, 4H, CH2), δ 3.15(dd, 1H, Ha), δ 3.9(dd, 1H, Hb), δ 5.4 (dd, 1H, 
Hx), δ 6.9-8.1 (m, 13H, Ar-H), M.S. (m/z): m+1= 475. 
 
1-{4-[5-(4-Methoxy-phenyl)-2-phenyl-3,4-dihydro-2H-pyrazol-3-yl]-phenyl}-4-methyl-piperazine 
(IV): 
 IR(KBr): 1593cm-1(C=N), 2937cm-1(CH3), 1515cm-1(N-C6H5); 

1HNMR(CDCl3): δ 2.2 (s, 3H, 
CH3), δ 2.4 (t, 4H, CH2), δ 3.0 (t, 4H, CH2), δ 3.1(dd, 1H, Ha), δ 3.8 (s, 3H, OCH3),  δ 4.0(dd, 
1H, Hb), δ 5.35 (dd, 1H, Hx), δ 6.9-8.1 (m, 13H, Ar-H), M.S. (m/z): m+1= 427. 
 

Table1. Physical data of synthesized compounds ( I-X) 
 

 
Antimicrobial activity 
Antimicrobial screening was done by using cup plate method [17-18] at a concentration of 
100µg/ml.  All compounds were checked for their in vitro antimicrobial activity against different 
strains of bacterias and mentioned fungi as described in table 2. DMSO was used as solvent 
control. The obtained data of activity of all these tested compounds is as shown in table 2. 
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Table 2: Antimicrobial activity of synthesized compounds (I-X) 

      
A= Bacillus subtilis gr +ve, B= Pseudomonas aeruginosa gr –ve,C= Staphylococcus aureusgr +ve,D= Escherichia 

coli gr –ve, E= Aspergillus niger, F= Aspergillus Flavus, G= Curvularia H=Alternaria. 
 

CONCLUSION 
 
In conclusion, we have reported some novel pyrazolines using piperazine chalcones and phenyl 
hydrazine possessing moderate to good antimicrobial activity. These newly synthesized 
molecules were screened only for their antimicrobial activity however such type of molecules 
have the greater probability of exhibiting broad spectrum of biological and medicinal utilities 
because of presence of piperazine ring, cholro, bromo, Iodo type of attachments. In our future 
studies we will explore these ideas.  
                 
Acknowledgement 
The authors are thankful to Principal Yeshwant College Nanded and also to Director IICT 
Hyderabad for providing lab and spectral analysis facilities for the research work. 
 

REFERENCES 
 

[1]. Moni Sharma, Vinita Chaturvedi, Manju YK, Shalini Bhatnagar, Kumkum Srivastava, Puri 
SK, and Prem MS Chauhan, European Journal of Medicinal Chemistry , 2009, 44, 5, 2081-2091. 
[2] Gangotri Pemawat and Ganpat L. Talesara, Iranian Journal of Organic Chemistry  2010, 2( 
2), 350-357. 
[3] Magdy I. El-Zahar, Somaia S. Abd El-Karim, Manal M. Anwar and Enas M. Danial, Der 
Pharma Chemica, 2010, 2(4), 118-134. 
[4] Hussein I. El-Subbagh, Suhair M. Abu-Zaid, Mona A. Mahran, Farid A. Badria and 
Abdulrahman M Al-Obaid, J. Med. Chem. 2000, 43, 2915-2921. 
[5] Sanjeeva R. Cherkupally, Purnachandra R. Gurrala, Nagaraj Adki and Srinivas Avula, Org. 
Commun. 2008, 1(4), 84-94. 
[6]. Rakesh N Mistry and Desai KR. E-Journal of Chemistry 2005, 2(6), 30-41. 
[7] Jadhav SB, Shastri RA, Gaikwad KV and Gaikwad SV. E-Journal of Chemistry 2009, 6(S1), 
S183-S188. 
[8] Kumar M, Manoj PK, Ajay R, Ravi TK, Indian J Pharm Sci., 2005, 67(6), 755.   
[9] Hussain MI, and Shukla S, Indian J Chem 1986, 25B, 983-986. 



M.A.Baseer et al                                                          J. Chem. Pharm. Res., 2010, 2(6):441-445 
______________________________________________________________________________ 

445 
 

[10] Tiwar N, Dwidevi B, Nizamuddin, Boll. Chim. Farm., 1989, 128, 322. 
[11] Flora FB, Hanaa MH, Adel SG, Bioorg Med Chem, 2006, 14, 3929. 
[12] Ohto N & Shigo Y, Jpn J Pharmacol., 1997, 73, 317. 
[13] Lu ZY, Zhu WG, Jiang Q, Xie MG, Chinese Chemical Letters, 1999, 10(8), 679-682. 
[14] Dawane BS, Konda SG, Shaikh BM, Chobe SS, Khandare NT, Kamble VT and Bhosale 
RB. International Journal of Pharmaceutical Sciences Review and Research 2010, 1, 2. 
[15] Anjani Solankee, Smruti Lad, Sejal Solankee and Ghanshyam Patel. Indian J Chem 2009, 
48B, 1442-1446. 
[16] Powers DG, Casebier DS, Fokas D, Ryan WJ. Tetrahedron 1998, 54, 4085 
[17] Seely HW and Van Demark PJ. Microbes in Action: A Laboratory Manual of Microbiology 
DB Taraporewala Sons and Co. Bombay 1975, 55. 
[18] Banty AL. The Antimicrobial Susceptibility Test: Principle and Practice Ed. by Illus Lea 
and Febiger (Philadelphia, PA, USA) 1976, 180. 


