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ABSTRACT

A chalcone was prepared by the reaction of 4-methylbenzaldehyde with 4-methylacetophenone
in dilute methanolic sodium hydroxide solution under ultrasonic irradiationin the water bath of an
ultrasonic cleaner at room temperature. Treatment of this chalcone with thiosemicarbazide /
semicarbazide hydrochloride / benzhydrazide / benzenesulphonyl hydrazide / phenylhydrazine
hydrochloride afforded the corresponding 2-pyrazoline in good yields. All the new compounds have
been characterized by IR, '"H-NMR, "CNMR spectral data. All the target compounds were evaluated
for their in-vivo anti - diabetic activity in rates in comparison with as reference drug.
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1. INTRODUCTION

Diabetes mellitus is a common and very prevalent disease affecting the citizens of both
developed and developing countries. It is estimated that 25 % of the world population is
affected by this disease. Diabetes mellitus is caused by the abnormality of carbohydrate
metabolism which is linked to low blood insulin level or insensitivity of target organs to
insulin [1]. Diabetes mellitus is a chronic disease that occurs either when the pancreas does
not produce enough insulin or when the body cannot effectively use the insulin it produces.
Insulin is a hormone that regulates blood sugar. Defective insulin secretion is the major cause
for chronic hyperglycemia resulting in impaired function or serious damage to many of the
body’s systems, like eyes, kidneys, nerves, heart and blood vessels [2,3]. The common signs
and symptoms are excessive thirst and urination, weight loss or gain, fatigue, and influenza—
like symptoms. Early diabetes symptoms can be very mild and often even unnoticeable.
Diabetes mellitus is one of the common metabolic disorders with micro and macro vascular
complications that results in significant morbidity and mortality. It is considered as one of the
five leading causes of death in the world [4,5]. Diabetes mellitus is a group of syndromes
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characterized by hyperglycemia, altered metabolism of lipids, carbohydrates and proteins and
an increased risk of complications from vascular diseases. Most patients can be classified
clinically as having either Type 1 diabetes mellitus. Historically, different substituted
pyrazoles [6] were known for their hypoglycemic activity in vivo, but in a search for novel
structural classes of drugs inhibiting the activity of the ATP-K' channel of the beta cell
pancreatic membrane, inducing the production of insulin we turned our attention to
substituted pyrazoline derivatives. 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 development 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
[7]. Tt plays a crucial role in the development of theory in heterocyclic chemistry and is also
extensively used as useful synthons in organic synthesis [8]. Pyrazolines have been reported
to show a broad spectrum of biological activities including antibacterial [9] antifungal [10],
anti-inflammatory [11], analgesic [12], antipyretic [13], insecticidal [14], diuretic [15],
cardiovascular [16] and antidepressant activities [17]. It was thought of interest to synthesize
some new pyrazoline derivatives starting from chalcone and various hydrazides.

2. MATERIALS AND METHODS

All chemicals were obtained from commercial sources and used without any further
purification. All the melting points were determined by digital melting point apparatus. IR
spectra were recorded in Shimadzu FT-IR-8400 instrument using KBr pellet method.

The '"H NMR spectral data were recorded on Bruker AV 400 MHz in DMSO and CDCl;
using TMS as an internal standard. The purity of the synthesized compounds was ascertained
by TLC using iodine vapour as visualizing agents.

3. EXPERIMENTAL METHODS
3. 1. Preparation of (E)-1,3-dip-tolylprop-2-en-1-one (1)

4-methylbenzaldehyde (2.5 mmole), 4-methylacetophenone (2.5 mmol), 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.

3. 2. Preparation of 4,5-dihydro-3,5-dip-tolylpyrazole-1-carboxamide (2)

(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-
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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

3. 3. Preparation of 4,5-dihydro-3,5-dip-tolylpyrazole-1-carbothioamide (3)

(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 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.

3. 4. Preparation of 4,5-dihydro-1-phenyl-3,5-dip-tolyl-1H-pyrazole (4)

(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.

3. 5. Preparation of (4,5-dihydro-3,5-dip-tolylpyrazol-1-yl)(phenyl)methanone (5)

(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 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.

3. 6. Preparation of 3,5-bis(4-methylphenyl)-1-(phenylsulfonyl)-4,5-dihydro-1H-pyrazole
(6)

(E)-1,3-dip-tolylprop-2-en-1-one,(2.5mmole),benzene sulphonylhydrazide(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.

4. ANTIDIABETIC ACTIVITY
4. 1. Experimental Animals

Wistar albino adult male rats weighing 150-200 g were obtained from the animal house
Bharathidasan University, Tiruchirappalli, India. The animal were grouped and housed in
polyacrylic cages (38 x 23 x 10cm) with not more than six animals per cage and maintained
under standard laboratory under standard laboratory conditions (temperature 25 + 2 °C) with
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dark and light cycle (14/10 hour). They were allowed free access to standard dry pellet diet
(Hindustan Lever, Kolkata, India) and water ad libitum. The mice were acclimatized to
laboratory condition for 10 days before commencement of experiment. The experimental
protocol was approved by Institutional Animal Ethical Committee (IAEC) constitutedunder
CPCSEA.

4. 2. Experimental design

The animals were randomly divided into 9 groups containing six rats in each group:

Group I - Served as normal control

Group II - Animals were served with Alloxan monohydrate
Group 111 - Induced Animals were treated with Insulin
Group IV - Induced Animals were treated with drug 1
Group V - Induced Animals were treated with drug 2
Group VI - Induced Animals were treated with drug 3
Group VII - Induced Animals were treated with drug 4
Group VIII - Induced Animals were treated with drug 5
Group IX - Induced Animals were treated with drug 6

4. 3. Procedure

Alloxan monohydrate 150 mg/kg body weights were dissolved in normal saline and
injected intra peritoneal after 18 hrs fasting to induce hyperglycemic group [18]. After one
hour of alloxan administration the animals were fed on standard pellets and water ad libitum.
The experimental animals were fasted for 18 hr. before alloxan injection. The blood glucose
level was monitored after alloxanization in blood sample collected by tail tipping method
using a glucometer. After 72 hr. the rats having blood glucose level above 250 mg/dl of blood
were selected for the study and the animals were divided into 15 groups and each group
contained six rats (WHO, 1980). Glucose level was measured using GlucoChek (Blood
Glucose monitoring system). The procedure is as follows.

4. 4. Estimation of glucose

The blood sample was collected in the tail portion of the albino rats. Wash the rat tail
with warm, soapy water. Rinse well and dry them thoroughly. Tail was also clean with an
alcohol pad to dry before testing. Prepare the lancing device. Take one test strip out of the test
strip vial replace the vial cap immediately and close it tightly. Insert this test strip (with the
black bars facing up) into the test strip of the meter . The meter turns on automatically, and the
code number appears the test strip vial or can press the strip symbol which will instruct after
to insert a test strip. Insert test strip with in 1 minute, then the meter will display the code
number. Place the lancing device in rat’s tail and press the trigger, gently squeeze the rat tail
until get a drop of blood. The blood sample will be drawn into the test strip automatically,
hear a beep letting know the test has begun. The blood glucose level display on the monitor.

4. 5. Statistical analysis

Results are expressed as Mean +S.E.M. The difference between experimental groups
was compared by One-way Analysis of Variance (ANOVA) followed by Dunnett’s test.
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5. RESULTS AND DISCUSSION

In the present work, (E)-1,3-dip-tolylprop-2-en-1-one (1) was prepared by reaction of 4-
methylacetophenone with 4-methylbenzaldehyde in dilute methanolic sodium hydroxide
solution under ultrasonic irradiationin the water bath of an ultrasonic cleaner at room
temperature in accordance with the method described in the literature [19].

The chalcone 1 was then reacted with semicarbazidehydrochloride,thiosemicarbazide,
phenylhydrazine hydrochloride, benzhydrazide and benzene sulphonylhydrazide to give 4,5-
dihydro-3,5-dip-tolylpyrazole-1-carboxamide(2),4,5-dihydro-3,5-dip-tolylpyrazole-1-
carbothioamide (3),4,5-dihydro-1-phenyl-3,5-dip-tolyl-1H-pyrazole(4), (4,5-dihydro-3,5-dip-

tolylpyrazol-1-yl)(phenyl)methanone(5),3,5-bis(4-methylphenyl)-1-(phenylsulfonyl)-4,5-

dihydro-1H-pyrazole(6).

Table 1. The physical data of synthesized pyrazoline derivatives (1-6).
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This reaction probably takes place through mediation of an appropriate o,B-unsaturated
hydrazone, which immediately cyclizes to give a 2-pyrazoline ring in the presence of a
suitable cyclizing agent. The synthetic route of compounds 1-6 is outlined in Scheme 1.
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Scheme 1. Synthesis of pyrazoline derivatives (1-6).
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The physical data along with reaction time and yield of chalcone and pyrazoline
derivatives was reported in Table 1. Ultrasound irradiation has been increasingly used
inorganic synthesis in last three decades. Large number 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

Formation of the synthesized derivatives 1-6 were confirmed on the basis of their IR
and '"H-NMR and ">C NMR data. The IR spectral data of compound 1-6 are given in Table 2.
Selected diagnostic bands of the IR spectra of the chalcone showed useful information about
the structure of the compounds. The IR spectra for synthesized chalcone observed the shifting
of absorption band of carbonyl group for the two reactants 4-methyl acetophenone and 4-
methyl benzaldehyde is 1670 cm™ to lower wave number 1650 cm™, which is a strong
evidence for the formation of conjugated enone of chalcone [21]. Other strong bands appeared
at 1597cm™’, 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 2-6 displayed disappearance of the characteristic absorption at 1650 cm™
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 2-6 showed weak C-H
stretching bands near 3024-3098 cm™, C=C skeletal vibrations near 1469-1510 cm™ for
aromatic and absorption around 2918-2923 cm™ for aliphatic nature of compounds
/substituents.

Table 2. IR spectral data of Pyrazoline derivatives (1-6).

ol
3

© = o

5 T I = T o

> v 1 wn o~

8 O O R % Q < 1 1 T (I,I)

S < o O c 6 O (@) O < I

o) ; ;

o < i @)
)

1 2927 3060 1505 1597 - 1650 - - -

2 2921 3024 1510 1589 | 1678 3479,3275

3 2918 3037 1469 1568 - 1266 | 3479,3357 -

4 2921 3077 1504 1578 - - - -

5 2923 3098 1491 1592 | 1647 - - -

6 2921 3056 1494 1597 - - - 1323




180 Volume 14

The 'H-NMR spectral data of compound 1-6 are given in Table 3. The H-o and H-p
protons of chalcones occur as two doublets in the ranges 7.49 ppm (H-a) and 7.78 ppm (H-f)
in the "H NMR spectra.' H-NMR spectra suggest, 7.49 ppm the Ca -H and 7.78 ppm CB-H
protons are considerably shifted downfield to the extent that they appear in the aromatic
region 7.21-7.94. As a result, these protons can hardly be distinguished from those of the
aromatic rings. This is probably associated with the joint deshielding resonance and
anisotropic effects of the groups bonded to B-carbon atom, and the disappearance of the
aldehydic proton 9-10 ppm is a good evidence for the formation of product.

Table 3. '"HNMR spectral data of Pyrazoline derivatives (1-6).

e}

[

S | CHs | Ha | Hp | -CHa | -CHs | -CHy | -NH, | Aromatic
g protons

S

I 244 | 749 | 778 7.21-7.94
2 234 306 | 379 | 552 | 663 | 7.16-7.62
3 2.39 304 | 374 | 547 | 727 | 6.83-7.59
4 235 310 | 380 | 521 6.75-7.62
5 237 300 | 378 | 5.20 6.76-7.62
6 2.41 310 | 383 | 5.46 7.13-7.72

The'H NMR spectra of products showed characteristics ABX system due to geminal-
vicinal multiple coupling between 4-CH, and 5-CH protons. The high field double doublet at
0 3.09-3.16 and 6 3.74-3.83 due to Hx and Hp respectively of C-4 protons and low field o
5.20-5.52 due to Hx at C-5 are characteristics signals due to vicinal coupling with the two
magnetically nonequivalent protons of methylene group at position 4 of the pyrazolines ring.
In all the compounds absorption as multiplet at & 6.75-7.94 was assigned to aromatic protons
C-NMR spectra of all compounds were recorded in DMSO and CDCls, spectral signals
which are in good agreement with the probable structures. The *C-NMR spectral data of
compounds 1-6 are given in Table 4.

The most important features of *C-NMR spectra of synthesized chalcone is the f-
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 [22]. The C4 and Cs
carbon of pyrazolines resonated at 43.0-43.7 and 59.5-64.2 ppm, respectively. The carbon of
—CHj3 in all compounds 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 1-6
showed signals at 151.01-157.2 ppm assigned to (C=N).
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Table 4. "CNMR spectral data of Pyrazoline derivatives (1-6).
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The C4 and Cs carbon of pyrazolines resonated at 43.0-43.7 and 59.5-64.2 ppm,
respectively. The carbon of —CHj in all compounds 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 1-6 showed
signals at 151.01-157.2 ppm assigned to (C=N). The C4 and Cs carbon of pyrazolines
resonated at 43.0-43.7 and 59.5-64.2 ppm, respectively. The carbon of —CHj3 in all compounds
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 1-6 showed signals at 151.01-157.2 ppm assigned to (C=N).
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5. 1. Antidibetic acticity

Pancreas is the primary organ involved in sensing the organism’s dietary and energetic

states via glucose concentration in the blood and in response to elevated blood glucose,
insulin is secreted. Alloxan is one of the usual substances used for the induction of diabetes
mellitus apart from streptozotocin. Alloxan has a destructive effect on the beta cells of the
pancreas [23-24]. Alloxan causes a massive reduction in insulin release by the destruction of
b-cells of the islets of langerhans, thereby inducing hyperglycaemia [25] Insulin deficiency
leads to various metabolic alterations in the animals viz increased blood glucose, increased
cholesterol, increased levels of alkaline phosphate and transaminases [26-27].
All the compounds were screened in vivo for their oral hypoglycemic activity by alloxan-
induced diabetic model in rat. The antidiabetic screening effect of pyrazoline derivatives is
shown in Table 5 and the Clustered column Chart 1. All the compounds are having
remarkable hypoglycemic property, however with a degree of variation.

A significant increase in blood glucose was observed in diabetic rats. All the
compounds 1-6 had shown significant reduction in blood glucose as compared to control
diabetic rats at 150 mg/kg body weight for 4th and 5th hours. Insulin was taken as standard
drug which showed 28.53 % blood glucose lowering activity at the dose of 100 mg/kg.p.o.
Among all the derivatives, compound 4 (22.09 %) was found to be better hypoglycemic agent
compare with standard drug insulin (19.96 %) in reducing the blood glucose level. It is
interesting to note that Compounds 1 (19.64 %) and 3 (16.03 %) showed an appreciable
increase in hypoglycemic activity at 50 mg/kg. Compound 6 (13.23 %) comparatively had
shown moderate hypoglycemic activity. Compound 2 (12.53 %) and 5 (12.25 %)
comparatively had shown poor hypoglycemic activity .
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Chart 1. Antidiabetic activity of pyrazoline derivatives 1-6.
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Table 5. Anti-Diabetic activity of synthesized test compounds of pyrazoline derivatives (1-6).

% Anti
Blood Glucose Levels (mg/dl) hyper_glyce
S. No. Groups n_m?
activity
1h 2h 3h 4h 5h
1 Control 85.66 84.67 82.33 79.67 76.67
+1.53 +0.58 | +0.59 +1.52 +5.77
Alloxan
) monohydr 281.00 | 278.00 | 277.00 | 26533 260.00
ate +2.64 +2.00 | +1.00 +3.05 +1.00
) 287.00 | 260.00 | 230.00 | 188.00 124.67
3 Insulin\ "5 00 | 4216 | 4800 | +1.00 | +1.17 28.53
4 1 286.33 | 268.00 | 249.33 | 224.00 146.67 19.64
+2.52 +2.78 | £1.15 +4.00 +4.16 '
5 ) 28433 | 273.00 | 252.67 | 236.00 196.00 12.53
+4.16 +436 | £3.05 +4.13 +5.29 :
6 3 28533 | 262.33 | 25033 | 238.67 172.00 16.03
+4.18 +5.85 | £3.21 +3.05 +5.28 :
286.67 | 252.00 | 23133 | 216.67 164.33
7 4 1503 | 4400 | +4.16 | 4355 | +4.04 22.09
2 5 287.00 | 280.67 | 255.00 | 237.33 184.67 1225
+5.56 +3.05 +3.00 +3.51 +2.49 )
9 6 286.33 | 277.33 | 265.00 | 233.33 173.33 1323
+6.65 +3.06 | £3.00 +4.16 +2 47 ‘

Data presented above are mean + standard deviation (M+SD) values of three replicate.
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Alloxan causes diabetes by the rapid depletion of S-cells and thereby brings about a
reduction of insulin release. In our study, an increase in blood glucose level in diabetic rats
confirmed the induction of diabetes mellitus [28]. The oral administration of a single dose of
synthesized compounds caused a significant reduction in blood glucose in diabetic rats. These
results revealed that pyrazoline derivatives may be effective in insulin-independent diabetes
mellitus. The significant hypoglycemic effects of pyrazoline derivatives in diabetic rats
indicate that it can be mediated by stimulation of glucose utilization by peripheral tissues.

From the observed result it is concluded that almost all the compounds 1-6 reduced
glucose level in diabetic rats. However, the effect of compound 4 is more pronounced in
alloxan diabetic rat

6. CONCLUSION

In this present work an attempt has been made to synthesize some new pyrazoline
derivatives and to study their anti-dibetic activity. (E)-1,3-dip-tolylprop-2-en-1-one (1) was
prepared by reaction of 4-methylacetophenone with 4-methylbenzaldehyde in dilute
methanolic sodium hydroxide solution under ultrasonic irradiationin the water bath of an
ultrasonic cleaner at room temperature.

The chalcone was then reacted with semicarbazidehydrochloride, thiosemicarbazide,
phenylhydrazine hydrochloride, benzhydrazide and benzene sulphonylhydrazide to give 4,5-
dihydro-3,5-dip-tolylpyrazole-1-carboxamide(2),4,5-dihydro-3,5-dip-tolylpyrazole-1-
carbothioamide (3),4,5-dihydro-1-phenyl-3,5-dip-tolyl-1H-pyrazole(4),(4,5-dihydro-3,5-dip-
tolylpyrazol-1-yl)(phenyl)methanone(5),3,5-bis(4-methylphenyl)-1-(phenylsulfonyl)-4,5-
dihydro-1H-pyrazole(6). It is noteworthy to mention that, among all the derivatives,
compounds 1,3,4 and 6 were found to be better hypoglycemic agent compare with standard
drug insulin in reducing the blood glucose level.
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