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ABSTRACT

A series of novel chalcone-piperonal derivatives was synthesized by reaction between 2-chloro-5-acetyl pyridine
with heterocyclic aldehyde piperonal in presence of alkali using Claisen-Schmidt reaction. These chalcones on
cyclocondensation with hydrazine hydrate in presence of glacial acetic acid give acetyl pyrazolines and also on
cyclocondensation with isoniazid in presence of alkali give pyridyl pyrazolines. The synthesized chalcones were
screened for their in-vitro antidiabetic activity. The structures of newly synthesized compounds have been

established on the basis of their elemental analysis, IR, H* and C** NMR spectral data.
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INTRODUCTION

Piperonal is one of the oxygen containing heterocyclic
compound. It is a heterocyclic ring system consisting of
a benzene ring fused to a pyran ring. Piperonal, a
naturally occurring derivative of piperine compound (the
pyrrolidine amide of piperic acid) is an aromatic
heterocyclic aldehyde. The choice of piperonal for the
aldehyde moiety in chalcone, stemmed from the fact that
many compounds containing the 3,4-methylenedioxy
group have some biological activity.*? Heterocyclic
chemistry is a branch which provides our most of the
basic needs. The efficiency of heterocyclic compounds
and its derivatives as pharmaceutical and agrochemicals
industries are well established.

Chalcone is a class of open-chain flavonoids that is not
only biosynthesized by plants but also can be prepared
synthetically. Chalcones are secondary metabolites of
terrestrial plants, precursors for the biosynthesis of
flavonoids, exhibit various biological activities. The
Chalcone derivatives are to be used as an important
intermediate and also act as precursor for the synthesis of
novel  cyanopyridines, pyrazolines,  isoxazoles,
pyrimidines and tetrazole.®

Chalcones have been reported to posses many useful
properties like anticancer’®,  anti-inflammatory™,
antimalarial®, antibacterial®, antifungal™® and anti—
diabetic activity."

Pyrazolines are an important class of heterocyclic
compounds containing two nitrogen atoms were present
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in adjacent position in the five membered ring. Pyrazoles
are the structural isomers of imidazole and pyrazolines
are the reduced forms of the pyrazoles. Pyrazoline
derivatives are the electron rich nitrogen heterocycles
which showed a wide spectrum of biological
activities."*? Method for the synthesis of pyrazoline
compounds pharmacological from a, p-unsaturated
carbonyl compounds (chalcones) is by the cyclization
with hydrazine hydrate/substituted hydrazine.

According to reports from the World Health
Organization (WHO), around 250 million people are
currently living with diabetes.  Consequently, the
prevention and treatment of Diabetes mellitus (DM) is
considered a globally challenging problem. Prevention
and control of diabetes with diet, weight control and
physical activity are difficult tasks. Treatment of type 2
diabetes mellitus (T2DM) has centered on increasing
blood insulin levels, either by direct insulin
administration or using oral drugs that promote insulin
secretion, decrease insulin resistance, or reduce the rate
of carbohydrate absorption from the gastrointestinal
tract. Inhibition of a-glucosidase leads to the delay or
reduction of increased postprandial blood glucose levels.
Thus, a-glucosidase inhibitors have been proposed as a
potential therapeutic target for drug discovery in the
treatment of T2DM.[?2% The present study was carried
out to synthesize and to screen the newly developed
compounds for its anti-diabetic activity.
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MATERIALS AND METHODS

All the reagents and solvents for synthesis were obtained
from Alfa Aesar and Sigma-Aldrich chemicals. Materials
to be used for this experiment are analytical grade.
Melting point of the compounds was determined in open
capillaries, using Eligo digital melting point apparatus
and expressed in degree Celsius and the values were
uncorrected. The FT-IR spectra were recorded on a
Shimadzu 8201spectrophotometer using KBr and the
values are expressed in 4000-400 cm-1. *H-NMR and
B3C- NMR spectra were recorded using a Bruker AV 400
MHz spectrometer and chemical shifts are expressed as §
(ppm) with SiMe, as internal standard when measured in
CDCl; or DMSO-dg. Signal multiplicities are represented
by s (singlet), d (doublet), t (triplet), m (multiplet), and ¢
(quartet). Merck silica gel 60F-254 plates were used for
analytical TLC (Merck). The purity of the compound
was checked by TLC using silica gel plates with ethyl
acetate and n-hexane (3:2) as the solvent system. Spots
were visualized using iodine chamber.

Synthesis

General procedure for the preparation of
(2E)-3-(2H-1,3-benzodioxol-5-yl)-1-(6-chloropyridin-
3-yl)prop-2-en-1-one (I11)

Chalcone were prepared by base catalyzed condensation
of a equimolar quantity of the 2-chloro-5-acetyl pyridine
1 (0.01 mol) and piperonal 11 (0.01 mol) in ethanol as a
solvent was taken in a 100 mL of RB flask. A solution of
40% NOH (10 mL) solution was added drop wise to this
solution with stirring for 5 hrs at 0-5°C. The resulting
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mixture allowed remaining for 24 hours at room
temperature. After completion, content was poured into
crushed ice and acidify with conc. HCI. Brown yellow
colour solid thus obtained was separated by filtration &
recrystallized from proper solvent to get chalcone I11.

1-[5-(2H-1,3-benzodioxol-5-yl)-3-(6-chloropyridin-3-
yl)-4,5-dihydro-1H-pyrazol-1-yllethan-1-one (V-A)
The above obtained (2E)-3-(2H-1,3-benzodioxol-5-yl)-1-
(6-chloropyridin-3-yl)prop-2-en-1-one 111 (0.01 mol) and
hydrazine hydrate 1V-A (0.01 mol) were refluxed in
30ml ethanol and after half an hour add catalytic amount
of glacial acetic acid and reflection was continued for 10
hrs. The reacting mixture was cooled and poured into
crushed ice, the solid product was precipitated out, and
this was washed twice with cold water and recrystallized
from ethanol and give the product V-A.

[5-(2H-1,3-benzodioxol-5-yl)-3-(6-chloropyridin-3-yl)-
4,5-dihydro-1H-pyrazol-1-yl](pyridin-4-yl)methanone
(V-B)

The above obtained (2E)-3-(2H-1,3-benzodioxol-5-yl)-1-
(6-chloropyridin-3-yl)prop-2-en-1-one 111 (0.01 mol) and
isoniazid 1V-B (0.01 mol) were refluxed in 30ml ethanol
and after half an hour add catalytic amount of glacial
acetic acid and reflection was continued for 12 hrs. The
reacting mixture was cooled and poured into crushed ice,
the solid product was precipitated out, and this was
washed twice with cold water and recrystallized from
ethanol and give the product V-B.
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Scheme for the synthetic route of piperonal chalcone and its derivatives.

RESULTS AND DISCUSSION

All the newly synthesized compounds 11, V-a, V-b have
been characterized by their melting points, CHN analysis
and spectroscopic methods such as IR, *H and *C-NMR.
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The results discussed are given below. The physical
characteristics data of the synthesized compound was
given in the Table-I.
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Table — I: Physical Characterization data piperonal chalcones derivatives.

Molecular Mol. R¢ Elemental Analysis (%)
Structure Formula Wt. M.P Value C H N
0
AN 7 O> Ci5H10CINO; 287.69 170 0.68 62.62 3.50 12.32
V7
c” N 0
0
-,
N—N
/ C17H14CIN3O4 343.76 210 0.78 59.40 4.10 12.22
AN o)
| )
Z
cl” DN 0
O —_—
\ /'
N—N
/ C»H15CIN,O; 406.82 278 0.72 62.00 3.72 13.77
9 h
V7
S 0

(2E)-3-(2H-1,3-benzodioxol-5-yl)-1-(6-chloropyridin-
3-yl)prop-2-en-1-one (111)

IR: 1645 Cm™ (C=0), 3540 Cm™ (NH), 1440, 1560,
1678 Cm™ (C=C), 1360 Cm™ (C-N), "HNMR (300 MHz,
DMSO) ppm: 8.2 (s, 1H, -NH-C=0), 6.71-7.44 (m, 15H,
aromatic), 9.2 (s, 1H, pyridyl proton), 2.2 (s, 1H,
methine), *CNMR (300 MHz, DMSO) ppm: 161.3
(C=0), 114.3-126.1 (phenyl carbons), 137.5 (pyridyl
carbon), 139.2 (methine carbon).

1-[5-(2H-1,3-benzodioxol-5-yl)-3-(6-chloropyridin-3-
yD-4,5-dihydro-1H-pyrazol-1-yllethan-1-one (V-A)
IR: 1635 Cm™ (C=0), 3345 Cm™ (NH), 1480, 1450,
1568 Cm™ (C=C), 1330 Cm™ (C-N), "HNMR (300 MHz,
DMSO) ppm: 3.4 (s, 1H, C-NH-C), 6.55-7.45 (m, 15H,
aromatic), 9.4 (s, 1H, pyridyl proton), 2.2 (s, 1H,
methylene), *CNMR (300 MHz, DMSO) ppm: 160.3
(C=0), 120.3-123.9 (phenyl carbons), 137.5 (pyridyl
proton), 40.2 (methine carbon).

[5-(2H-1,3-benzodioxol-5-yl)-3-(6-chloropyridin-3-yl)-
4,5-dihydro-1H-pyrazol-1-yl](pyridin-4-yl)methanone
(V-B)

IR: 1545 Cm™ (C=0), 3480 Cm™ (NH), 1450, 1490,
1568 Cm™ (C=C), 1340 Cm™(C-N), "HNMR (300 MHz,
DMSO) ppm: 3.6 (s, 1H, -NH-C), 6.41-7.64 (m, 15,
aromatic), 9.4 (s, 1H, pyridyl proton), 1.4 (s, 1H,
methylene), *CNMR (300 MHz, DMSO) ppm: 165.3
(C=0), 112.3-128.1 (phenyl carbons), 147.5, 142.3
(pyridyl carbons), 41.2 (methine carbon).
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IN-VITRO ANTI DIABETIC ACTIVITY
METHODOLOGY
Non-enzymatic glycosylation of haemoglobin method
Antidiabetic activity of given samples were investigated
by estimating degree of non-enzymatic haemoglobin
glycosylation, measured colorimetrically at 520nm.
Glucose (2%), haemoglobin (0.06%) and Gentamycin
(0.02%) solutions were prepared in phosphate buffer
0.01 M, pH 7.4. 1 ml each of above solution was mixed.
25, 50 and 100 pg/ml of each samples were added to
above mixture. Mixture was incubated in dark at room
temperature for 72 hrs. The degree of glycosylation of
haemoglobin was measured colorimetrically at 520nm.
Metformin was used as a standard drug for assay. %
inhibition was calculated. 25!
As—Ac
% inhibition=-------------- x100
As

Glucose uptake in Yeast cells method

The commercial baker’s yeast was washed by repeated
centrifugation (3,000xg; 5 min) in distilled water until
the supernatant fluids were clear and a 10% (v/v)
suspension was prepared in distilled water. Various
concentrations of extracts (25, 50 and 100 pg/ml) were
added to 1ml of glucose solution (5, 10 and 25 mM) and
incubated together for 10 min at 37°C. Reaction was
started by adding 100ul of yeast suspension, vortex and
further incubated at 37°C for 60 min. After 60 min, the
tubes were centrifuged (2,500 x g, 5 min) and glucose
was estimated in the supernatant. Glinose was taken as
standard drug.?"*®
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a- Amylase Inhibition method

1ml of substrate-potato starch (1% wi/v), 1ml of drug
solution (GLINIL drug/ethanol extract) of 4 different
concentrations such as 25, 50 and 100 pg/ml. 1ml of a-
amylase enzyme (1% wi/v) and 2ml of acetate buffer (0.1
M, 7.2pH) was added. The mixture was incubated for
lhr. then 0.1 ml iodine-iodide indicator (635mg iodine
and 1gm potassium iodide in 250ml distilled water) was
added in the mixture. Absorbance was taken at 565nm in
UV-Visible spectroscopy.?**!
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The percentage increase in glucose uptake by yeast cells
and % of a- amylase inhibition were calculated using the
following formula-
Abs sample — Abs control
Increase in glucose uptake (%) = %100
Abs sample

Where, Abs control is the absorbance of the control
reaction (containing all reagents except the test sample),
and Abs sample is the absorbance of the test sample. All
the experiments were carried out in triplicates.

Table-11: Non enzymatic glucosylation of haemoglobin method.

SAMPLE Concentrations (ug/ml)
Abs 25 pg/ml 50 pg/ml 100 pg/ml
Blank 0.076+0.002 % of inhibition % of inhibition % of inhibition
STANDARD 66.5 82.7 88.3
i 68.9 73.7 80.4
V-A 55.1 68.0 73.7
V-B 40.8 48.5 54.9
Table-111: Glucose uptake in yeast cells.
SAMPLE Concentrations (ng/ml)
Abs 25 ng/ml 50 ng/ml 100 pg/ml
Blank 0.136+0.020 % of inhibition % of inhibition % of inhibition
STANDARD 80.5 83.7 90.0
11 77.5 86.5 88.9
V-A 63.4 67.2 72.6
V-B 65.3 69.5 72.6

Table-1V: a -Amylase Inhibition Method.

SAMPLE Concentrations (ng/ml)
Abs 25 pg/ml 50 png/ml 100 pg/ml

Blank 0.136+0.020 % of inhibition % of inhibition % of inhibition
STANDARD 72.6 77.5 88.0

11 76.3 82.1 84.2

V-A 63.4 67.2 72.6

V-B 67.2 72.6 79.1

CONCLUSION derivatives. Der Pharma Chemica, Scholar research

In this present work an attempt has been made to
synthesize some novel piperonal derivatives and to study
their invitro anti-diabetic activity. Both analytical and
spectral data (IR, MS, 'HNMR) of all the synthesised
compounds were in full agreement with the synthesized
structure. The results of this study revealed that most of
the compounds showed moderate to good anti-diabetic
activity. Structure and biological activity relationship of
the title compounds showed the electron donating groups
enhanced the activity.
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