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Abstract

A Chalcone (3) was prepared by the reaction of 4-methylbenzaldehyde (1) with 4-methylacetophenone (2) in methanolic sodium hydrox-
ide result under ultrasonic irradiation in the water bath of a ultrasonic cleaner at room temperature. Treatment of this chalcone with
thiosemicarbazide / semicarbazide hydrochloride / benzhydrazide / benzenesulphonyl hydrazide / phenylhydrazine hydrochloride man-
aged the comparing 2-pyrazoline (4-8) in great yields. All the new mixes have been described by IR, 1H-NMR, 13CNMR ghostly infor-
mation. All the target mixes were assessed for their in-vitro against antifungal in examination with as reference pill.
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1. Introduction

Chalcones are natural biocides [1] and are well known intermedi-
ates for synthesizing various heterocycles. Introduction of halogen
into the benzenoid part of o, B-unsaturated ketones enhances the
biological activity appreciably [2]. Presence of enone functionality
in chalcone confers the antibiotic activity [3] and [4]. Chalcone
are useful synthons in the synthesis of a large number of bioactive
molecules such as pyrazolines, isoxazoles etc.The pyrazole ring is
a prominent structural motif found in numerous pharmaceutically
active compounds. 2-Pyrazolines display a broad spectrum of
potential pharmacological activities and are present in a number of
pharmacologically active molecules such as phenazone/
amidopyrene/ methampyrone (analgesic and antipyretic), azolid/
tandearil (anti-inflammatory), indoxacarb (insecticide) and
anturane (uricosuric).Changes in their structure have offered a
high degree of diversity that has proven useful for the develop-
ment of new therapeutic agents having improved potency and
lesser toxicity.

The title compound pyrazoline is five-membered heterocyclic
having two adjacent nitrogen atoms within the ring. It has only
one endocyclic double bond and is basic in nature [5].1t plays a
crucial role in the development of theory in heterocyclic chemistry
and is also extensively used as useful synthons in organic synthe-
sis [6]. Pyrazolines have been reported to show a broad spectrum
of biological activities including antibacterial [7] antifungal
[8],anti-inflammatory [9], analgesic [10], antipyretic [11], insecti-
cidal [12], diuretic [13], cardiovascular [14] and antidepressant
activities [15]. Recent trends in organic synthesis utilize a non-
conventional technique such as ultrasound (sonochemistry), which
has proved to have many advantages. High-power ultrasound can
generate cavitations within a liquid that providing a source of
energy which can be used to enhance a wide range of chemical
processes. Sonochemistry concentrates on the applications in or-
ganic synthesis where, ultrasound seems to provide a distinct al

ternative to other, more traditional, techniques of improving reac-
tion rates and product yields.

Ultrasound waves are known for their wide applications in various
fields like life sciences, medical, cleaning, sonar, electronics, agri-
culture, oceanography, material science etc. [16], [20]. Recently,
ultrasound has been utilized to accelerate a wide number of syn-
thetically useful organic reactions. [21], [22] Further, these waves
prove to be important in synthetic organic chemistry [23], [25] by
lowering the reaction temperature and reaction time [26]. In addi-
tion to the field of organic chemistry, sonochemistry has also been
used in the preparation of micro and Nanomaterials, i.e., protein
microspheres [27]. Encouraged by these results, it was planned to
synthesize 1, 3, 5-trisubstituted Pyrazoline derivatives under ultra-
sonic irradiation and the synthesized compounds were screened
for their biological activities.

2. Chemistry

In the present work, (E)-1,3-di(p-tolyl)prop-2-en-1-one (3) was
prepared by reaction of 4-methylacetophenone (2) with 4-
methylbenzaldehyde (1) in dilute ethanolic sodium hydroxide
solution under ultrasonic irradiation in the water bath of an ultra-
sonic cleaner at room temperature in accordance with the method
described in the literature. Ultrasound irradiation has been increas-
ingly used in organic synthesis in last three decades. Large num-
ber of organic reactions can be carried out in higher yield, shorter
reaction time and milder conditions under ultrasonic irradiation.

It was observed that the reaction time decreased considerably and
the yields of the products promoted in the presence of ultrasonic
irradiation. Thus, ultrasound was found to have beneficial effect
on the synthesis of chalcone and pyrazoline derivatives in which
decrease time of above reactions from 8 to 10 h in conventional
procedure to less than 1 h, also, a noticeable improvement in
yields of reactions under ultrasonic irradiations. The synthetic
route of compound (3), (4), (5), (6), (7), (8) is outlined in Scheme
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1. The physical data along with reaction time and yield of synthe-  sized compounds were reported in Table 1.
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Scheme. 1: Synthesis of Chalcone and pyrazoline derivatives (3-8)
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3. Results and discussion

Formation of the synthesized derivatives 3-8 were confirmed on
the basis of their IR and 1H-NMR and 13C NMR data. Selected
diagnostic bands of the IR spectra of the Chalcone (3) showed
useful information about the structure of the compounds. The IR
spectra for synthesized chalcone observed the shifting of absorp-
tion band of carbonyl group for the two reactants 4-methyl
acetophenone and 4-methyl benzaldehyde is 1670 cm-1 to lower
wave number 1650 cm-1, which is a strong evidence for the for-
mation of conjugated enone of chalcone[28].Other strong bands
appeared at 1597cm-1, corresponding to C=C of the enone and
aromatic rings, also the disappearance of aldehydic (CH) bands is
a good evidence for the formation of chalcones. The IR spectra of
condensed product 4-8 displayed disappearance of the characteris-
tic absorption at 1650 cm-1 for - C=0 of conjugated carbonyl and
presence of characteristic absorption band at 1568-1597 due to
C=N of pyrazoline in the IR spectrum. Synthesized compounds 4-
8 showed weak C-H stretching bands near 3024-3098 cm-1, C=C
skeletal vibrations near 1469- 1510 cm-1 for aromatic and absorp-
tion around 2918-2923 cm-1 for aliphatic nature of com-
pounds/substituents.

The H-o and H-B protons of Chalcone (3) occur as two doublets in
the ranges 7.49 ppm (H-a) and 7.78 ppm (H-B) in the 1H NMR
spectra.1H-NMR spectra suggest, 7.49 ppm the Co -H and 7.78
ppm CRB-H protons are considerably shifted downfield to the ex-
tent that they appear in the aromatic region 7.21-7.94. As a result,
these protons can hardly be distinguished from those of the aro-
matic rings. This is probably associated with the joint deshielding
resonance and anisotropic effects of the groups bonded to R-
carbon atom, and the disappearance of the aldehydic proton 9-10
ppm is a good evidence for the formation of product.

ThelH NMR spectra of products showed characteristics ABX
system due to geminal-vicinal multiple coupling between 4-CH2
and 5-CH protons. The high field double doublet at & 3.09-3.16
and & 3.74-3.83 due to HA and HB respectively of C-4 protons
and low field 8 5.20-5.52 due to Hx at C-5 are characteristics sig-
nals due to vicinal coupling with the two magnetically nonequiva-
lent protons of methylene group at position 4 of the pyrazolines
ring. In all the compounds absorption as multiplet at 6 6.75-7.94
was assigned to aromatic protons.

13C-NMR spectra of all compounds were recorded in DMSO and
CDCI3, spectral signals which are in good agreement with the
probable structures. The most important features of 13C-NMR
spectra of synthesized chalcone is the - carbon atom resonance at
142.04 ppm which appeared down field of a-carbon atom at 118.7
ppm because of mesomeric deshielding effect of the carbonyl
group [29].

The C4 and C5 carbon of pyrazolines resonated at 43.0-43.7 and
59.5-64.2 ppm, respectively. The carbon of —CH3 in all com-
pounds resonates at 21.4-30.3 ppm, respectively. The carbon of
(C=0) displayed signals at 155.4-187.7. All the compounds
showed signal at 113.3-141.8 ppm were assigned to the aromatic
carbon. All the compounds 3-8 showed signals at 151.01- 157.2
ppm assigned to (C=N).

4. Biological activity

4.1. Antibacterial studies

The synthesized chalcone and pyrazoline derivatives were
screened for the antibacterial activity against three Gram-positive
bacteria viz., Streptococcus pyogenes, Bacillus subtilis and Staph-
ylococcus aureus and two Gram-negative bacteria viz., Escherich-
ia coli and Pseudomonas aeruginosa by using the cup plate method
[30], [32]. Streptomycin was used as reference standard for com-
paring the results. The antibacterial activity of the pyrazoline de-
rivatives are shown in Fig: 1 for Plates 1-5 and the zone of inhibi-
tion values are given Table-2. The Clustered column Fig 3
Showed that Chalcone and pyrazoline

Plate 1

Fig. 1: Antibacterial activities by zone of inhibition of chalcone and
pyrazoline derivatives (3-8)

Derivatives of (3) to (8) possess significant activity almost equipo-
tent with the standard Streptomycin against Gram +ve and Gram —
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ve pathogenic organism. Thus the substituents place a vital role in
imparting enhanced antibacterial activity to the compounds.

The screening results indicate that compound (4) was found to be
active against S. aureus. Compounds (3) and (6) were found to
moderately active be active against S. aureus, whereas compounds
(5), (7) and (8) were found to be inactive be active against S.
aureus. Compounds (3), (4), (6) and (7) were found to be active
against B. subtilis.Compounds (5) and (8) were found to be mod-
erately active against B. subtilis. Compounds (6) and (7) were
found to be moderately active against E. coli, whereas (3), (4) and
(5) were found to be less active against E. coli. Compound (7) was
found to be active against S.pyogenes. Compound (4) was found
to be moderately active against S.pyogenes.whereas (6) and (8)
were found to be less active against S.pyogenes. Compounds (4)
and (5) were found to moderately active be active against
P.aeruginosa. Whereas compounds (3) and (7) were found to be
less active be active against P.aeruginosa.

The minimam inhibitory concentrations of the strongly active
compounds were also measured. The antimicrobial activity of the
synthesized pyrazolines derivatives (4) and (7) were examined by
two fold serial dilution methods. Bacterial strains,viz. Bacillus
subtilis,Escherichia coli, Pseudomonas aeruginosa, Staphylococ-
cus aureus and Streptococcus pyogenes species. In the present
study, DMSO is used as control, while Streptomycin are used as
standards for bacterial strain. The representative photographs of
serial dilution methods are depicted in Figure 2 for plates 6-8.
Antibacterial activity of all synthesized pyrazolines was measured
by serial dilution method, and the MICs are presented in Table 3.
From Table 3, compounds (4) and (7) showed the growth inhibito-
ry concentration against the tested organism fall in the range of
12.5 to 200 pg/mL. Compounds (4) and (7) showed the inhibition
against Pseudomonas aeruginosa, Staphylococcus aureus, and
Streptococcus pyogenes bacterial strains in the range from 12.5 to
100 pg/ml.

5. Conclusion

In conclusion, ultrasonic irradiation synthesis provides an excel-
lent approach for the safe, rapid, economical,environment
friendly, non-hazardous, and easierwork-up procedure and good
yield synthesis of pharmacologically important heterocyclic com-
pounds. All synthesized pyrazoline derivatives showed moderate
to good antibacterial activities compared with standard drugs.

6. Experimental protocols

Melting points were determined by open capillary method and are
uncorrected. The IR spectra (in KBr pellets) were recorded on a
Shimadzu FT-IR 157 spectrophotometer. *H NMR spectra were
recorded either on a Bruker or 300 MHz or 400 MHz NMR spec-
trometer using TMS as an internal standard. The purity of the
compounds was checked by thin layer chromatography (TLC) on
silica gel plate using petroleum ether and ethyl acetate.

6.1. Procedure for the preparation of (E)-1, 3-dip-
tolylprop-2-en-1-one (3)

4-methylbenzaldehyde (2.5 mmole), 4-methylacetophenone
(2.5mmol), 95% Ethanol (20 mL) and 2N NaOH (3 mL) were

taken into a 100 mL conical flask. The mixture was irradiated by
an ultrasonic generator in a water-bath at 30-35°C for 3 min. The
product was filtered with suction on a Buchner funnel, washed
with cold water until the washings were neutral to litmus and then
with ice cold ethanol. The crude product was recrystallized from
ethanolto afford greenish yellow shiny crystals. Yield: 71.81%;
m.p. 112 °C. M.F; C;7H:s0; IR (KBr) vmax cm™: 3,060 (Ar-H),
2,927 (C-H), 1,650 (C=0), 1,505 (C=C); *H-NMR (DMSO-d6)
(8/ppm): 7.78 (d, 1H, C=CH), 7.49 (d, 1H, CO=CH), 2.44 (s, 6H,
-CHy), 7.21-7.94 (m, 8H, Ar-H);"*C-NMR (DMSQd6) (8/ppm):
187.70(C=0), 142.70(Cp), 126.0-141.03(Ar-C) , 118.7(Cuw),
19.07(CHj).

Plate 6

Bacillus subtilis (Compound 7 )

Plate 7

Staphylococcus aureus (Compound 4 )

Plate 8

Streptococcus pyogenes (Compound 7 )

Fig. 2: The antibacterial Activities of pyrazoline derivatives by Serial
Dilution Method.
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B Escherichia coli

Pseudomonas
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m Streptococcus

pyogenes

Fig. 3: Antibacterial activities by zone of inhibition of pyrazoline derivatives (3-8)

6.2. Procedure for the preparation of 4, 5-dihydro-3, 5-
dip-tolylpyrazole-1-carboxamide (4)

(E)-1, 3-dip-tolylprop-2-en-1-one, (2.5 mmole), semicarbazide
hydrochloride, (2.5 mmole) and gl. acetic acid (20 mL) were taken
intoa 100 mL conical flask. This reaction flask was suspended at
the center of the ultrasonic cleaning-bath to get the maximum
ultrasound energy and sonicated until crystals appeared or starting
chalcone disappeared. The reaction-mixture was poured into
crushed ice and left overnight. The precipitate was separated by
filtration, washed well with water, dried and recrystallized from
ethanol to afford yellow coloured crystals. Yield: 70%; m.p. 152
°C; M.F; CygH1gN3O;IR (KBr) vmax cmt: 3,479 (NH), 3,024 (Ar-
H), 2,921 (C-H), 1,589 (HC=N), 1,678 (C=0); *H-NMR (DMSO-
d6) (8/ppm): 6.63 (s, 2H, NH,), 7.16-7.62 (m, 8H, Ar-H), 5.52
(dd, 1H, Hx,), 3.79 (dd, 1H, HA), 3.16 (dd, 1H, HB), 2.34 (s, 6H,
CH,);®C- NMR (DMSO-d6) (8/ppm): 15539 (C=0), 151.86
(C=N), 125.4-140.3 (Ar-C), 59.77 (CH), 43.06 (CH,), 21.50
(CHa).

6.3. Procedure for the preparation of 4, 5-dihydro-3, 5-
dip-tolylpyrazole-1-carbothioamide (5)

(E)-1, 3-dip-tolylprop-2-en-1-one, (2.5 mmole),
thiosemicarbazide,(2.5 mmole) and gl. acetic acid (20 mL) were
taken into a 100 mL conical flask. This reaction flask was sus-
pended at the center of the ultrasonic cleaning-bath to get the max-
imum ultrasound energy and sonicated until crystals appeared or
starting chalcone disappeared. The reaction-mixture was poured
into crushed ice and left overnight. The precipitate was separated
by filtration, washed well with water, dried and recrystallized
from ethanol to afford yellow coloured crystals. Yield: 65%; m.p.
188 °C; M.F; CgH1gN3S;IR (KBr) vmax cm: 3,479 (NH), 3,037
(Ar-H), 2,918 (C-H), 1,568 (HC=N), 1,266 (C=S); ‘H-NMR
(DMSO-d6) (8/ppm): 7.27 (s, 2H, NH2), 6.83-7.59 (m, 8H, Ar-H),
5.47 (dd, 1H, Hx,), 3.74 (dd, 1H, HA), 3.14 (dd, 1H, HB), 2.39 (s,
CH,);®C- NMR (DMSO-d6) (8/ppm): 170.52 (C=S), 151.92
(C=N), 114.26-140.35 (Ar-C), 59.54 (CH), 43.0 (CH,), 21.44
(CHa).

6.4. Procedure for the preparation of 4, 5-dihydro-1-
phenyl-3, 5-dip-tolyl-1H-pyrazole (6)

(E)-1, 3-dip-tolylprop-2-en-1-one, (2.5 mmole), phenylhydrazine
hydrochloride (2.5 mmole) and gl. acetic acid (20 mL) were taken
into 100 mL conical flask. This reaction flask was suspended at
the center of the ultrasonic cleaning-bath to get the maximum
ultrasound energy and sonicated until crystals appeared or starting
chalcone disappeared. The reaction-mixture was poured into
crushed ice and left overnight. The precipitate was separated by
filtration, washed well with water, dried and recrystallized from
ethanol to afford yellow coloured crystals. Yield: 78%; m.p. 225
°C; M.F; Cy3H»N,; IR (KBr) vmax cmt: 3,077 (Ar-H), 2,921 (C-
H), 1,578 (HC=N); *H-NMR (DMSO-d6) (8/ppm): 6.75-7.62 (m,
13H, Ar-H), 5.21 (dd, 1H, Hx), 3.80 (dd, 1H, HA), 3.10 (dd, 1H,
HB), 2.35 (s, CHj);*C- NMR (DMSO-d6) (8/ppm): 151.01
(C=N), 13.29-139.74 (Ar-C), 64.22 (CH), 43.73 (CH,), 29.71
(CHy).

6.5. Procedure for the preparation of (4, 5-dihydro-3, 5-
dip-tolylpyrazol-1-yl)(phenyl)methanone (7)

(E)-1, 3-dip-tolylprop-2-en-1-one (2.5 mmole), benzhydrazide(2.5
mmole) and gl. acetic acid (20 mL) were taken into a 100 mL
conical flask. This reaction flask was suspended at the center of
the ultrasonic cleaning-bath to get the maximum ultrasound ener-
gy and sonicated until crystals appeared or starting chalcone dis-
appeared. The reaction-mixture was poured into crushed ice and
left overnight. The precipitate was separated by filtration, washed
well with water, dried and recrystallized from ethanol to afford
yellow coloured crystals. Yield: 78%; m.p. 222 °C; M.F;
CasH»N,0;IR (KBr) vmax cm™: 3,098 (Ar-H), 2,923 (C-H),
1,592 (HC=N); H-NMR (DMSO-d6) (8/ppm): 6.76-7.62 (m,
13H, Ar-H), 5.20 (dd, 1H, Hx), 3.78 (dd, 1H, HA), 3.09 (dd, 1H,
HB), 2.37 (s, CHy);®®C- NMR (DMSO-d6) (8/ppm): 176.47
(C=0), 156.03 (C=N), 129.91-141.80 (Ar-C), 62.77 (CH), 43.01
(CH,), 21.60 (CHy).

6.6. Procedure for the preparation of 3, 5-bis (4-
methylphenyl)-1-(phenylsulfonyl)-4, 5-dihydro-1H-
pyrazole (8)
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(E)-1,  3-dip-tolylprop-2-en-1-one, (2.5mmole), benzene  [30] In: Microbiological assays and tests, Indian Pharmacopoeia, Min-
sulphonylhydrazide(2.5 mmole) and gl. acetic acid (20 mL) were istry of Health and Family Welfare, The Controller of Publications,
taken intoa 100 mL conical flask. This reaction flask was sus- Hev"\‘; DSE|hII,A-ﬁ0g (%95\’/6)- Demark. A Lab Manal of Mi
pended at the center of the ultrasonic cleaning-bath to get the max- 1] cr'obi.olggnyagrapéréwa?; 502;“2:1 o sﬂfr;fgiryss ?1n9u7aS)0 I-
imum ultrasound energy and sonicated until crystals appeared or [32] A. L. Barry. The antimicrobial susceptibility test. Principle and

starting chalcone disappeared. The reaction-mixture was poured
into crushed ice and left overnight. The precipitate was separated
by filtration, washed well with water, dried and recrystallized
from ethanol to afford yellow coloured crystals. Yield: 86%; m.p.
143 °C; M.F; Cy3H»,N,0,S;IR (KBr) vmax cm™: 3,056 (Ar-H),
2,921 (C-H), 1,597 (HC=N), 1,323 (0=5=0); *H-NMR (DMSO-
d6) (8/ppm): 7.13-7.72 (m, 13H, Ar-H), 5.46 (dd, 1H, Hx), 3.83
(dd, 1H, HA), 3.10 (dd, 1H, HB), 2.41 (s, CHj) ;*C- NMR
(DMSO-d6) (8/ppm): 157.20 (C=N), 125.9-140.5 (Ar-C), 63.78
(CH), 43.30 (CHy), 30.3 (CHy).
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