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ABSTRACT we developed an efficient, eco-friendly and cost effective microwave assisted protocol for the synthesis 
of fused pyrazolines. By reaction of substituted chalones with hydrazine hydrate in acetic acid. A consid-

erable enhancement in the reaction rate has been observed with better yields. The structure of synthesized pyrazolines 
was confirmed by 1HNMRand IR and spectral analysis. Lastly the antimicrobial activity of synthesized compounds was 
evaluated.

Introduction-
Many heterocyclic compounds due to their specific ac-
tivity are employed in the treatment of many infectious 
diseases. Pyrazolines are well known, and important ni-
trogen-containing 5-membered heterocyclic compounds 
and various methods have been worked out for their 
synthesis.1 pyrazolines constitute an interesting class of 
heterocycles due to their synthetic versatility and effec-
tive biological activities such as anticancer2, antioxidant3, 
antibacterial4, antifungal5, antidepressant6-8, antiinflam-
matory9, anticonvulsant10, antitumor11, analgesic12 proper-
ties.

The pyrazoline function is quite stable fragement is bio-
active moieties to synthesis new compounds possessing 
biological activities. High speed microwave assisted chem-
istry is being utilized in recent years. Successfully in vari-
ous fields of synthetic organic chemistry. Literature reviews 
prove the synthetic utility of MORE chemistry in routine 
organic synthesis 13-15. It can be termed as ‘e-chemistry’ 
economical and ecofriendly and is believed to be a step 
towards green chemistry. Under the framework of “green 
chemistry” we were, therefore, interested in developing a 
rapid, microwave assisted protocol for synthesis of fused 
pyrazolines.

Method and Material-
All the compounds are reported ones, the m.p. were de-
termined in open capillaries and are uncorrected. The pu-
rity of the compounds was ascertained by TLC on silica gel 
plate. Characterization of the compounds  were done by 
1H-NMRand IR spectral studies.

General Procedure-
When equimolar mixture of 3(4-substituted benzylidene) 
benzo- thiazolo (3,2a) imidazol (2-(3H)one (I) (0,01) and 
hydrazine hydrate(II) (0.01)  and glacial acetic acid were 
taken in conical flask.. then the reaction mixture was 
subjected to microwave irradiation for 3 to 5min at 180 
watt. Then the solution was kept at room temp and 
poured on crushed ice. The final product was purified by 
ethanol
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 Physical data of synthesized compound are presented as-  Table No.1                                  

Compound
R Reaction time(min) Mol. formula

Yield Mol.wt Melt.pt.°c

    A CH3 3.5O C17H14N4S 68% 306 185-187°c 

    B Cl 4.22 C16H11ClN4S 58% 326 168-170°c

    C  H 4.50 C16H12N4S 63% 292 177-180°c

Spectral data of synthesized  pyrazolines-

3-(p-tolyl)-3,3a-dihydro-2H-benzo[4,5]imidazo[2,1-b]pyra-
zolo [4,3-d] thiazole.-

1H NMR DMSO,ppm) 2.49(s,CH3),7.10(s,N-NHhy-

drazid),7.40 (dd benzene),7.50-8.10

(dd,benzimidazole). IR(KBR pallets);,. 677,608 (C-S-C str.
of thiazolyl),1224(C-N str.of pyrazoline ), 1574(C=N str of 
pyrazoline),.,1502,1404(C=C str.and  3079 C-H str.of aro-
matic).
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3-(p-chloro benzylidene)-3,3a-dihydro-2H-benzo[4,5] imida-
zo [2,1-b]pyrazolo [4,3-d] thiazole.-

1H NMR DMSO,ppm) 4.25(d,methine),7.10(s,N-NH hy-
drazid),7.30 (dd benzene),7.35-7.59 (dd,benzimidazole).  
IR(KBR pallets); 1570,(C=C str.and C-H str.3080 Aromatic 
), , 1232,(C-N str.and 1580C=N str.of pyrazoline), 665( C-S-
C,str thiazolyl). 

3-(p-hydro benzylidene) -3,3a-dihydro-2H-benzo [4,5]imi-
dazo [2,1-b] pyrazolo [4,3-d] thiazole

1H NMR (DMSO,ppm) 3.30(s,methine),7.00(s, N-NH hy-
drazid),7.40 (dd benzene),7.40 (dd,benzimidazole) .IR (KBR 
pallets); 680,606(C-S-C, str.thiazolyl) , 1244, 1223( C-N str. 
and1571 C=N str. Of pyrazoline), 1506,1439 (C=C str. and 
3079C-H str.of aromatic).

Antimicrobial Evolution-
The biological activities of synthesized compounds are 
summarized in table1. the antibacterial investigation was 
carried out against Escherichia coli, Pseudomonas aer-
uginosa and Klebsiella pneumoniae,  and antiyeast activity 
against Candida albicans, Candida glabrata and Candida 
tropicalis strain by measuring the zone of inhibition. 

The results are showed in Table No.2                                                         

Antibactrial and Antiyeast activity of test compounds

Test Organism
Zone of inhibition (mm)com-
pound

A B C

Bacteria

Escherichia coli 10 12 _

Pseudomonasaeruginosa 10 13 8

Klebsiella pneumoniae _ 8 _

Pathogenic Yeast

Candida albicans ND ND ND

Candida glabrata ND ND ND

Candida  tropicalis ND ND ND

Result, Discussion & Conclusion-
A new series of novel pyrazolines were synthesized by 
greener route with higher yield. Structure of these com-
pounds have been confirmed by 1H-NMR and  FTIR  spec-
tral data. Most of the synthesized pyrazolines shows good 
to moderate antimicrobial activity.


