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ABSTRACT

Pyrazolines are one of the heterocyclic compounds with very important biological activites. In this view, it was
proposed to synthesize some novel pyrazolines from chalcones. Here the synthesis of pyrazolines using piperazine
chalcones and phenyl hydrazine under basic condition in presence of ethanol. The structures of synthesized were

assigned on the basis of elemental analysis, IR and *H NMR spectroscopy data. These compounds wer e screened for
their anti-bacterial activity.
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INTRODUCTION

Heterocyclic compounds are the well known classahpounds for its biological applications [1-5] aftwhich
pyrazolines occupy unique position due to domiradplications. Pyrazolines are heterocyclic compsundich
posses wide range of biological activities suclamis bacterial [6,7], anti depressant [8,9], anbdrcular [10,11],
anti amoebic [12], anti inflammatory [13], herbialdand insecticidal [14,15], cardiovascular [16{idty etc. One

of the important applications of pyrazoline is thee of pyrazolines as a fluorescent brighteningngd@&]. They can
absorb light of 300-400 nm and emit blue fluoreseerPyrazolines are also acting as hole transgpntiaterial in
OELD (organic electroluminescent device) becausdoafhation of pa conjugated system due to one of the
nitrogen atom.

In the present communication, we report the reactd different chalcone derivatives with phenyl hgzine
hydrochloride to form pyrozalines. The structurésarious synthesized compounds were assigned ebadhis of
elemental analysis, IR add#l NMR spectral data. These compounds were als@sedefor anti bacterial activities.

EXPERIMENTAL SECTION

All the melting points were determined in open dapy method and are uncorrected. IR spectra wecerded on
Perkin-Elmer 237 spectrometer. IHNMR spectra omuk& Avance DPX400 MHz spectrometer with CB&$ a
solvent and TMS internal standard. The chemicdt shilues are expressed in part per million (pprojvadfield

from the internal standard and signals are quoses @inglet), d (doublet), t (triplet) and m (niplkte). Purity of
the compounds is checked by TLC plates (Merck)gibienzene and ethyl acetate .
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General procedurefor synthesis of pyrazolines

Preparation of various chalcones (1a-j)

To a well stirred solution of Benzaldehyde (1.06, @®1 mole) and acetophenone(1.2 gm, 0.01 molejhanole
(25 ml), 40% KOH added till the solution becomeiba$he reaction mixture was stirred for 24 hrseTdwontents
were poured into ice, acidified, filtered and cajtized from ethanol.

Similarly, other substituted Chalcones have beepaned

Synthesis of pyrazoline derivatives from chalcones (2a-j)

A mixture of Chalcones (2.08 gm, 0.01 mole) in 2bafhabsolute alcohol, add hydrazine hydrate (01g §.01
mole) was refluxed in water bath at temp. 80-90@ hrs. The reaction mixture was poured in & ithe product
was isolated and crystallized from ethanol

Synthesis of 2-[4-(3-chlorophenyl) piparazine-1-yl-methyl]-3,5-substituted phenyl-pyrazoline (3a-j).

A mixture of 3,5-di phenyl -2H- Pyrazoline (0.01 lepand formaldehyde (40%, 1.5 ml) in ethanol (20 was
stirred at room temp. With a solution of 1-(3-ctbphenyl) piparazine (0.01 mole) in ethanol (10 fal) 30 min.
The solid product that separated out on standing fbhrs was collected by filtration, washed véthanol & dried.
It was recrystallized from ethanol to yield the gwund (3a-j). Which were obtained in 65-85% yiekynthetic
scheme in Figure-1 and The physical data are detiiib Table-1

Spectral data of pyrazoline derivatives

IR spectra of 3,5-substituted phenyl pyrazolines (2a-j)

pyrazoline is a heterocyclic compound. The bandstdu-CH bridge are at nearer to 3100 trihe corresponding
N-H in plane and out of plane bending vibrationsuws at 1630 and 699 cnrespectively. The other band due to
aromatic segments at 3 and 5-position are appeirtheir respective position. The other unknowndsaare due to
substitution in aromatic segments.

NM R spectra of 3,5-substituted phenyl pyrazolines (2a-j)
The NMR spectra of all the compounds show the ¥alhg common features, while individual ligand hayin
additional signals is due to substitution on aracnsggment.

The signal at 5.7 ppm is responsible for -®Hdge of pyrazoline, signal at 11.1 is responsfbleN-H proton of
pyrazoline, multiple signals between 6.15-7.8 pperasponsible for aromatic proton. While signa? & and 3.7-
3.9 are due to —CHand —OCH respectively.

CMR spectra of 3,5-substituted phenyl pyrazolines (2a-j)

Besides the PMR spectroscopy, the CMR spectrosisopgw more précised method to determine the straatr

organic molecules. Considerably greater sensitisityequired forC than for'H due to low natural abundance of

EC and the lower magnetic moment compared to thahefproton. However, greater resolution is possikith
C.

The CMR spectra of all the compounds show the fatig common features, while individual ligand hayin
additional signals is due to substitution on araensggment.

The signals at 135-148 ppm are responsible for Afidge of pyrazoline, multiple signals between 1B® ppm
are responsible for aromatic segments. While sighall and 56 are due to —€&hd —OCH respectively.

Also LC-MS data of 2j compounds shows molecular geak at 303.8 which is consistence with theaaktic
molecular weight i.e 301.5 g/mole.

Spectral data of 1-(3-chlorophenyl) piparazine-pyrazolines (3a-j)

IR: 3030,1500,1600 (Aromatic C-H stretching), 2850222450 (-CH- of piperazine ring), NMR: 7.1-8.84
(multiplet, aromatic), 3.47 (CHinkage), 3.44-3.52(CHof piperazine+Chibridge),®*CMR: 136-145 (pyrazoline),
114-130 (benzene), 48 (piperazine)
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Figure 1: Synthesis of piperazine- phenyl pyrazolines
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3,5-substituted phenyl-pyrazoline derivative

2-(4-(3-chloro phenyl) piperazin-1-yl-methyl) .
-3,5- substituted phenyl-pyrazoline (2aj)

(3aj)

Where,
R,=-H, -Cl
R,=-H, -CH,, -OCH,, -CI, -NO,,

Table 1: Physical Constant of piperazine - pyrazoline derivatives (3a-j)

C,H, N & CI (Calc. and Found)

Sr.No. | Ry R> Molecular Formula | Molecular Weight gm/mole | M.P.°C | Yield % C H N Cl
3a | -H -H CagHa26N4Cl 4295 235-237) 85 ;gg gg igg gg
B | H| O CoeNd 4435 258260 83 |7y —¢. | 1pe | ac
T | H|OCH | CoMaNOd 4595 20218 82 | J07 ¢ ape 7t
30 | H| O | CaeNCh 464 24226 71 &7 54 120 | 184
3e | -H | NO; CagH2sNs0:Cl 474.5 236-237| 62 222 gg ij; ;g
# o A | Cotnch 464 225226 64 | ¢75 | 25 | ara | 190
39| € o | CaraNGh 478 27219 5T 74 o5 ara  1as
3 | Cl| OCH | CabeNiod 494 218220 54 | (2553 1r0 142
3i Cl| -Cl Ca6H24N4Cl 498.5 228230 58 ggi 322 i(ng 31111
3 |-Cl| N, | CuNOCh 509 221233 55 | &5 | 45 | 138 | 137

RESULTSAND DISCUSSION

Antibactarial activity of 1-(3-chlorophenyl) piparazine-pyrazolines (3a-j)

The study has been conducted according to the mheadopted by Cruickshank et al. Nutrient agar brogs

melted in a water bath and cooked t&@5nith gentle shaking to bring about uniform coglint was inoculated
with 0.5-0.6 ml of 24 hour old culture especiallydamixed well by gentle shaking before pouring loa sterilized
Petri dish (25 ml each). The poured material wasnad to set (1.5 hour) and there after the “cupste made by
punching into the agar surface with a sterile doyker and sooping out the punched part of agas.this “cups” 0.1
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ml of test solution (prepared by dissolving 10gnmsample in 10ml DMF) was added by sterile microfigaelhe
bacterial data are shown given in Table-4.

Ampicillin, Tetracycline, Gentamycine and Chlorarepfcol were used as standard drugs and a solvatrotevas
also run to know the activity of solvent. Activitf standards and inhibition due to DMF are gived @ble-3. The
results shown by compounds and standards are texirfer DMF.

Table:3 Antimicrobial activity of Standardsand Solvent (DMF)

Zone of inhibition (in mm)

No. Name of compound Gram positive Gram negative
B.Subtillis SAureus E.Coli Ps.Aeruginosa
1 DMF 6 6 6 6
2 Ampicillin 18 15 20 20
3 Tetracycline 21 20 16 24
4 Gentamycin 20 17 18 22
5 Chloramphenicol 18 25 18 23

Table-4 Antimicrobial activity of 2-[4-(3-chlorophenyl) piparazine-1-yl-methyl]-3,5-substituted phenyl pyrazoline. (3 a-j)

Zone of Inhibition (in mm)

Compound Gram positive Gram negative
B.Subtillis SAureus E.Coli Ps.Aeruginosa
3a 12 14 13 11
3b 11 15 11 12
3c 12 12 11 11
3d 10 10 09 10
3e 12 11 08 14
3f 17 16 11 18
3¢ 18 20 12 16
3h 12 11 12 13
3i 15 14 16 17
3j 16 11 13 14
CONCLUSION

The novel pyrazolines were synthesized by condmmsaf various chalcones with alcohol and hydrazigdrate in
ethanol. After that the compounds were purifiedcbystallization. The structures of the synthesizedthpounds
were established on the basis of spectral datavlyNeynthesized compounds of pyrazolines (3a to I¥ve been
tested for their anti bacterial activity againsimgrpositive bacteriB. subtillis, S. aureus, and gram negative bacteria
P. aeruginosa andE.coil by the help of borer in agar medium and filledha@.04ml (40ug) solution of sample in
DMF. The compounds 3b, 3f, 3g and 3j were shownifigg@nt activities and compound 3a, 3c, 3d, 3eaBd 3i
have shown moderate activity.
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