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Abstract

Purpose: To employ intramolecular cyclization of Schiff bases of pyrazole-4-carboxaldehydes to form
thiazolidine-4-ones and determine the antioxidant and antidiabetic activity of the synthesized
compounds.

Methods: The Schiff bases were obtained upon reaction between the electrophillic carbon atom of
pyrazole-4-carboxaldehyde and the nucleophillic nitrogen atom of the amine. Preparation of thiazolidine-
4-one was preceded by attack of sulphur nucleophile of thioglycollic acid on imine carbon followed by
intramolecular cyclization using acid catalyst. In vitro antioxidant activity was determined by 1, 1-
diphenyl-2-picrylhydrazyl (DPPH) radical scavenging assay method using ascorbic acid as standard.
Evaluation of antidiabetic activity was carried out in streptazotocine-induced diabetes in Wister rats
using rosiglitazone as reference drug. Blood glucose levels were estimated by GOD-POD kit. Serum
biochemical parameters like total cholesterol, triglyceride, urea, creatinine and total protein level were
also measured.

Results: Compounds 7a, 7b, 7c, 7e, 7j showed higher ICso [Half maximal inhibitory concentration]
values than the reference antioxidant, ascorbic acid. On the 21st day of treatment, there was significant
fall and rise blood glucose level and body weight, respectively, compared to the anti-diabetic standard.
There was decrease in serum cholesterol, triglyceride, creatinine and urea levels while high density
lipoprotein (HDL) level and total protein levels increased after 21 days of treatment. Compared to
rosiglitazone, compounds 7a, 7b, 7c, 7h, 7j showed stronger significant antidiabetic effect in
hyperglycemic rats due, probably, to the presence of thiazolidine-4-one nucleus as well as para-
substitution on phenyl ring.

Conclusion: The 2-(3-Methyl-1H-pyrazol-4-yl)-3-phenylthiazolidin-4-ones possess potent antioxidant
and antidiabetic activity but further studies are required to develop them for clinical use.
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INTRODUCTION class. In particular, they are used as antitumor,

antibacterial and antifungal, antiviral,
Among the wide variety of heterocyclic antiparasitic, anti-tubercular and insecticidal
compounds, pyrazoles fused with different agents. Some of these compounds have also
heterocycles are known to contribute to various shown anti-inflammatory, anti-diabetic,
pharmacological effects. Due to wide range of anesthetic and analgesic properties [1]. Another
pharmacological activities, significant amount of  hetrocyclic compound, thiazolidine, is a 5
research activity has been directed towards this membered saturated ring with a thio ether group
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at 1 position and an amine group in the 3
position. It has fungicidal, local anesthetic, anti-
seizure, antitubercular, anti-bacterial, anti-
amoebic, anti-diabetic and anti-inflammatory
activities [2,3].

Thiazolidinones are derivatives of thiazolidine,
which is a main pharmacophoric group
responsible for antidiabetic activity. It acts by
enhancing insulin sensitivity in both muscle and
adipose tissue and to a lesser extent by inhibiting
hepatic glucose production. These agents have a
notable effect on improving insulin resistance,
particularly when used in combination with other
antidiabetic drugs, but have no effect on insulin
secretion. As a class, the thiazolidinediones have
also been shown to alter lipid profiles in patients
with type 2 diabetes. They also have effected a
decrease in triglyceride levels, increase in total
and Low density lipoprotein LDL cholesterol
levels [4,5]. In patients receiving insulin therapy,
the addition of a thiazolidinedione has resulted in
significant ~ reductions  in daily  insulin
requirements [6,7]. The thiazolidinediones are
dependent on the presence of insulin for activity;
however, they do not affect insulin secretion.
Patients with chronic pancreatitis are at high risk
of antioxidant deficiencies. Furthermore, this
disease can lead to diabetes mellitus that could
exacerbate the severity of oxidative stress.
Oxidative stress and the resulting LDL oxidation
are a major cause of atherosclerosis [8].

EXPERIMENTAL

All the chemicals used for the synthesis were
reagent grade and obtained from Sigma Aldrich
and Mark Lasoraton. The solvents were purified
by standard laboratory procedure and free from
atmospheric oxygen. The melting points were
determined by open capillary method and are not
corrected. The IR spectra were recorded in KBr
pellets on a Shimadzu 8201 PC FTIR
spectrophotometer. Both 1H and 13C NMR were
recorded in DMSO-dg using Bruker 500 MHz-
NMR spectrophotometers using TMS as internal
standard. The masses of the compounds were
analyzed by ESI method using Thermo Fennigan
mass spectrophotometer. Elemental analyses
were recorded using Thermo Finnigan FLASH
EA 1112 CHN analyzer. TLC was performed in
precoated plastic sheet of silica gel g/UV-254 of
0.2 mm thickness.

Synthesis of 3-methyl-1, 2-dihydropyrazol-5-
one (3)

One mole of hydrazine hydrate and phenyl
hydrazine was weighed into a 500 mL beaker.
One mole equivalent of ethyl acetoacetate was

added and the mixture allowed to warm up to
100 °C on water bath for 3 h. Cooling of the
mixture to room temperature resulted in
solidification of crystal, which was washed with
ether and recrystallized from hot ethanol [9].

Synthesis of
carbaldehyde (4)

3-methyl-1H-pyrazole-4-

3 mmoles of DMF and 1 mmole of POCI; was
added to 1mole 3-methyl-1,2-dihydropyrazol-5-
one (3) in round bottom flask. During addition of
POCI; the temperature of reaction mixture was
maintained 0-5 °C. After completion of addition,
the mixture was refluxed for 6 h and 10% sodium
hydroxide was added till neutralization and
cooled overnight. After the addition of crushed
ice, the resulting precipitate was recrystallized
from hot ethanol [10].

General procedure for synthesis of N-((3-
methyl-1H-pyrazol-4-yl) methylene)
benzenimine (6a-j)

One mole of 3-methyl-1H-pyrazole-4-
carboxaldehyde (4) in 50 ml of ethanol was
stirred for 30 min under nitrogen
atmospherefollowed by 1 ml of glacial acetic acid
and 1 mole of substituent aromatic amines, and
then refluxed for 1 h. Following the addition of
crushed ice, the resulting precipitate was
recrystallized from hot ethanol [11].

Synthesis of 2-(3-methyl-1H-pyrazol-4-yl)-3-
phenylthiazolidin-4-one (7a-7j)

The substituted imines (0.02 mole) were
dissolved in toluene with SnCl, (0.05 mmole)
was used as catalyst. After addition of
thioglycollic acid (0.03 mole), reaction mixtures
were stirred for an hour. The mixtures were then
refluxed in water bath for 12 h and cooled to
room temperature. Excess solvents were
removed by distillation and compounds were
dissolved in dichloromethane. The organic layer
were washed with 10 % sodium bicarbonate and
finally with brine solutions, dried over anhydrous
sodium sulphate and evaporated to dryness.
Purification of the compounds were done with
petroleum ether and chloroform (1:4 v/v) by
chromatographic technique.

Evaluation of antioxidant activity
In vitro antioxidant activity was determined by 1,
1-diphenyl-2-picrylhydrazyl radical method, which

was used to evaluate the free radical scavenging
capacity of different antioxidants [12,13].
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6i,7i 3-Trifluoro-4-nitro
6j,7j 4-Methoxy
Animals

Wister rat of either sex weighing between 180-
200 g were taken for anti diabetic activity.
Animals were maintained under standard
environmental condition at temperature of 22 + 2
°C and 45-50 % relative humidity for 24 h each of
dark and light cycle with proper diet. All the

studies were done according to protocol
approved by Institutional Animal Ethical
Committee (IAEC) of Bansal College of

Pharmacy (Reg. no-1252/ac/10/CPCSEA, Ref.
no-BCP/IAEC/12/02).

Acute toxicity study

The acute oral toxicity study was carried out
according to OECD guideline no 423 [14] in
Wister rats. The doses were fixed 2 mg/kg (p.o)
to 10 mg/kg (p.o) for rats and contain 5 in each
group. The mortality and general behaviours
were under observation for 14 days. The test

compounds were non-toxic in the dose of 5
mg/kg body weight.

Oral glucose tolerance test on rat (OGTT)

Twelve groups of animals were administered
normal saline at the dose of 5 mg/kg for test
compounds followed by administration of glucose
solution in the dose of 2 g/kg. After 30 mins,
blood sample were withdrawn from dorsal vein at
interval of 60, 120 and 180 mins. Blood glucose
level were estimated using blood glucose test
strip with elegance glucometer (Frankenbeng
Germany) & GOD-POD kit (Acuurex,India) [15].

Evaluation of antidiabetic activity
Induction of diabetes

Streptozotocine (STZ) was used in the dose of
60 mg/kg to induce insulin dependent diabetes.
STZ was injected into rats intraperitoneally. After
48 h of administration of STZ, the blood samples
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were collected from the dorsal vein for
determination of blood glucose level. The rat with
fasting glucose level in range of 275-300 mg/100
ml is considered as diabetic and considered for
study [21].

Experimental protocol and dose schedule

This study was carried out over a period of 21
days. The rats were divided into 13 groups
consisting of 06 animals in each group.

Group-1: Normal rats treated with normal saline
10 ml/kg p.o.

Group-2: Diabetic control treated with STZ (60
mg/kg) dissolved in citrate buffer.

Group-3: Diabetic rat treated with Rosiglitazone 8
mg/kg.

Group-4-8: Diabetic rat treated with test
compounds at 5 mg/kg body weight

On 1, 7, 14 and 21 days of study after 2 h of oral
administration of test compounds, blood glucose
levels and body weight were measured. Blood
samples were withdrawn through dorsal vein.
After 21 days, whole blood was collected by
cardiac puncture. Blood sample collected was
then centrifuged at 3000 rpm for 10 min to obtain
serum. Blood glucose levels were estimated by
GOD-POD kit (Accurex, India). All biochemical
parameters were determined including total
cholesterol [16], triglyceride by Hantzsch
condensation method [17], Serum urea and
creatinine by method of Thomas [18], total
protein [19], and HDL cholesterol [20] were also
measured.

Statistical analysis

The results were shown as Mean + SEM and
comparison between standard and test
compounds were made by one way ANOVA

followed by Dunnett's test. Values of p < 0.001
were considered as potent.

RESULTS

Chemistry
Physical and spectral data

6a: 4-Chloro-N-((3-methyl-1H-pyrazol-4-yl)
methylene) benzenamine

Yield - 98 %; Melting Point: 91-94 °C; IR (KBr,
Ccm™): 2927.34 (-CHj, str); 1435.14 (-CHs, def);
1681.67 (C=N, str); 764.21 (C-Cl, str). 'H NMR

(DMSO-dg, 0ppm): 13.7 (s, 1H, -NH); 7.52 (s,
1H,-N=CH-); 7.2-7.18 (d, 2H, J=10 Hz, Ar-H);
7.15 (s, 1H, Ar-H); 6.8-6.78 (d, 2H, J=10Hz, Ar-
H); 2.79(s,3H,-CHs). *CNMR (DMSO-ds , Sppm):
160.1; 147.1; 145.5; 141.4; 132.8; 130.2; 130.2 ;
123.7; 123.7; 105; 11. ESI-MS (m/e): 219.03
(M+). Anal. Calcd (found) for C;;H;oCNj3: C-
60.14 (60); H- 4.59 (4.49): N-19.13(18.82).

6b: 4-Bromo-N-((3-methyl-1H-pyrazol-4-yl)
methylene)benzenamine

Yield — 96 %; Melting Point: 81-83 °C; IR (KBr,
Cm™): 2924.52 (-CHa,str); 1459.35 (-CHs, def);
1624.73 (C=N, str); 621.93 (C-Br, str). 'H NMR
(DMSO-dg, 0ppm): 12.7 (s,1H,-NH ); 7.49 (s,
1H,-N=CH-); 7.21-7.19 (d, 2H, J=10Hz, Ar-H);
7.15 (s, 1H, Ar-H); 6.81-6.78(d, 2H, J=15Hz, Ar-
H); 2.69(s,3H,-CHs). *CNMR (DMSO-ds , Sppm):
161.3; 148.1; 147.5; 141.4; 134.8; 131.2; 129.2 ;
119.7; 119.7; 105; 10.9. MS (m/e): 263.13 (M+).
Anal. Calcd (found) for Ci;H;oBrNz: C-50.02
(49.99); H- 3.82 (3.79): N-15.91 (15.87).

6¢: 4-Nitro-N-((3-methyl-1H-pyrazol-4-yl)
methylene) benzenamine

Yield — 87 %; Melting Point: 85-87 °C; IR (KBr,
Cm'l): 2927.52 (-CHg, str); 1507.02 (C-NO,, str);
1457.35 (-CHs, def); 1624.73 (C=N, str). 'H NMR
(DMSO-dg, 6ppm): 13.2 (s, 1H, -NH); 7.39 (s, 1H,
-N=CH-); 7.19-7.17 (d, 2H, J=10 Hz, Ar-H); 7.2
(s, 1H, Ar-H); 6.39-6.37(d, 2H, J=6Hz, Ar-H);
2.77 (s, 3H, -CHs;). ®CNMR (CDCl;, Sppm)-
163.1; 147.1; 146.5; 141.4; 133.8; 130.2; 130.2 ;
126.7; 126.7; 105; 11.2. MS (m/e): 230.03 (M+).

Anal. Calcd (found) for C;;H;gN4O, @ C-57.39
(57.19); H- 4.38 (4.41): N-24.34 (24.12).
6d: 3,4-Dichloro-N-((3-methyl-1H-pyrazol-4-

yl)methylene)benzenamine

Yield — 88 %; Melting Point: 88-87 °C; IR (KBr,
Cm™): 2925.14 (-CHj, str); 1435.24 (-CHs, def);
1679.67 (C=N, str); 764.21 (C-Cl, str). 'H NMR
(DMSO-dg, 0ppm): 12.7 (s, 1H,-NH); 7.53 (s,
1H,-N=CH-); 7.35 (s, 1H, Ar-H); 7.2-7.18 (d, 2H,
J=10 Hz, Ar-H); 7.11-7.09 (d, 1H, J=10Hz, Ar-H);
2.69(s, 3H,-CHj). "CNMR (DMSO-dg, dppm):
162.1; 147.2; 143.5; 141.2; 132.7; 131.2; 131.2 ;
124.7, 124.7; 105; 11. ESI-MS (m/e): 253.02
(M+). Anal. Calcd (found) for C;;HgCl,N3: C-
51.99 (51.90); H- 3.57 (3.52): N-16.54 (16.51).

6e: 4-Chloro-N-((3-methyl-1H-pyrazol-4-yl)
methylene)-3-nitrobenzenamine
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Yield — 88 %; Melting Point: 88-87 °C; IR
(KBr,Cm™): 2927.14 (-CHs, str); 1513.02 (C-NO,,
str); 1436.24 (-CHjs, def); 1680.67 (C=N, str);
764.21 (C-Cl, str). 'H NMR (DMSO-dg, dppm):
12.7 (s, 1H,-NH); 7.49 (s, 1H,-N=CH-); 7.25 (s,
1H, Ar-H); 7.11-7.09 (d, 2H, J=10 Hz, Ar-H);
7.09-7.07 (d, 1H, J=10Hz, Ar-H); 2.39 (s,3H,-
CHs). ®*CNMR (DMSO-ds, dppm): 165.1; 146.2;
143.5; 142.2; 135.7; 133.2; 133.2 ; 121.7; 121.7;
105; 11.5. ESI-MS (m/e): 264.04 (M+). Anal.
Calcd (found) for C1;HgCIN,O,: C-49.92 (49.89);
H- 3.43 (3.39): N-21.17 (21.1).

6f: 3, 4-Difluoro-N-((3-methyl-1H-pyrazol-4-
yl)methylene) benzenamine

Yield — 89 %; Melting Point: 82-83 °C; IR (KBr,
Cm™): 2924.14 (-CHs, str); 1433.24 (-CHs, def);
1680.67 (C=N, str); 1111.21 (C-F, str). 'H NMR
(DMSO-dg, dppm): 13.7 (s, 1H,-NH); 7.65 (s,
1H,-N=CH-); 7.45 (s, 1H, Ar-H); 7.21-7.19 (d, 2H,
J=10 Hz, Ar-H); 7.11-7.09 (d, 1H, J=10Hz, Ar-H);
2.49 (s, 3H,-CHj). ®*CNMR (DMSO-ds, dppm):
164.1; 148.2; 143.5; 140.2; 136.7; 133.2; 133.2 ;
126.7; 126.7; 105; 11.5. ESI-MS (m/e): 566.01
(M+). Anal. Calcd (found) for C13;HgF,N3: C-59.22
(59.49); H- 3.90 (3.86): N-14.80 (21.1).

60: 2-Fluoro-N-((3-methyl-1H-pyrazol-4-
yl)methylene)-5-nitrobenzenamine

Yield — 69 %; Melting Point: 80-81 °C; IR (KBr,
Cm™): 2927.14 (-CHs, str); 1534.34 (C-NO,, str)
1433.24 (-CHg, def); 1680.67 (C=N, str); 1160.21
(C-F, str). 'H NMR (DMSO-dg, dppm): 13.5 (s,
1H,-NH); 8.2-8.18 (d, 2H, J=10 Hz, Ar-H); 7.75
(s, 1H,-N=CH-); 7.45 (s, 1H, Ar-H); 7.21-7.19 (d,
2H, J=10 Hz, Ar-H); 2.49 (s, 3H,-CH3). *CNMR
(DMSO-ds, dppm): 160.1; 145.5; 143.3; 141.4;
136.2;123.2; 118.7; 117.2 ; 105; 11.5. ESI-MS
(m/e): 248.07 (M+). Anal. Calcd (found) for
C11HgFN4O,: C-53.23 (53.11); H- 3.65 (3.56): N-
22.57 (22.41).

6h: N-((3-methyl-1H-pyrazol-4-yl) methylene)-4-
(trifluoromethyl)benzenamine

Yield — 85 %; Melting Point: 91-92 °C; IR (KBr,
Cm™: 2924.14 (-CHs, str); 1432.24 (-CHs, def);
1680.67 (C=N, str); 1336.21 (C-F, str). 'H NMR
(DMSO-dg, dppm): 13.7(s, 1H,-NH); 7.49 (s, 1H,-
N=CH-); 7.21-7.18 (d, 2H, J=15 Hz, Ar-H); 7.15
(s, 1H, Ar-H); 6.8-6.78 (d, 2H, J=10Hz, Ar-H);
2.69 (s, 3H,-CHj). ®CNMR (DMSO-ds, dppm):
160.1; 147.1; 145.5; 141.4; 132.8; 130.2; 130.2 ;
124.2; 123.7; 123.7; 105; 11.2. ESI-MS (m/e):
253.07 (M+). Anal. Calcd (found) for C1,H10F3N3:
C-56.92 (56.52); H- 3.98 (4.2): N-16.59 (15.89).

6i: N-((3-methyl-1H-pyrazol-4-yl) methylene)-4-
nitro-3-(trifluoromethyl)benzenamine

Yield — 88 %; Melting Point: 88-87 °C; IR (KBr,
Cm'l): 2925.24 (-CHg, str); 1513.02 (C-NO,, str);
1436.24 (-CHg, def); 1680.67 (C=N, str); 1330.21
(C-F, str). 'H NMR (DMSO-dg, dppm): 13.1 (s,
1H,-NH);  8.12-8.10 (d,1H,J=10Hz, Ar-H);
7.7(s,1H,Ar-H); 7.62-7.60 (d,1H,J=10HzAr-H);
7.49 (s, 1H,-N=CH-); 7.25 (s, 1H, Ar-H); 2.39
(s,3H,-CH3). ®*CNMR (DMSO-ds, Sppm): 163.1;
155.2; 145.5; 143.7; 141.7; 127.4;126.5; 122.7;
120.7; 115.6; 105.1; 11.2. ESI-MS (m/e): 298.07
(M+). Anal. Calcd (found) for C;,HgF3N4O,: C-
48.33 (48.00); H- 3.04 (2.69): N-18.79 (18.59).

6j: 4-Methoxy-N-((3-methyl-1H-pyrazol-4-
yl)methylene)benzenamine

Yield — 88 %; Melting Point: 93-94 °C; IR (KBr,
Cm™): 2924.14 (-CHs, str); 2835.22 (-OCHby);
1432.24 (-CHs, def); 1680.67 (C=N, str). 'H NMR
(DMSO-dg, 0ppm): 13.7 (s,1H,-NH ); 7.49 (s,
1H,-N=CH-); 7.21-7.18 (d, 2H, J=15 Hz, Ar-H);
7.15 (s, 1H, Ar-H); 6.8-6.78 (d, 2H, J=10Hz, Ar-
H); 3.73 (s,3H);2.69 (s, 3H, -CHj). “CNMR
(DMSO-dg, 0ppm): 160.3; 142.1; 140.5; 139.4;
132.8; 130.2; 130.2 ; 123.7; 123.7; 105; ;55.9;11.
ESI-MS (m/e): 215.07 (M+). Anal. Calcd (found)
for CyoH13N3O: C-66.96 (66.56); H- 6.09 (5.92):
N-19.52 (19.48).

7a: 3-(4-Chlorophenyl)-2-(3-methyl-1H-pyrazol-4-
yl) thiazolidin-4-one

Yield — 68 %; Melting Point: 114-114 °C; IR (KBr,
Cm'l): 2953.14 (-CHg, str); 1695.67 (C=0, str);
1460.14 (-CHjs, def); 1210.33 (C-N, str); 764.21
(C-Cl, str). 'H NMR (DMSO-dg, dppm): 13.7 (s,
1H,-NH); 7.2-7.18 (d, 2H, J=10 Hz, Ar-H); 7.15
(s, 1H, Ar-H); 6.8-6.78 (d, 2H, J=10Hz, Ar-H);
485 (s,1H,CH-N); 3.49 (s,1H,CH,-C=0); 3.24
(s,1H,CH,-C=0); 2.79 (s,3H,-CH3). "“CNMR
(DMSO-dg, Sppm): 170.9;147.1; 145.5; 141.4;
132.8; 130.2; 130.2 ; 123.7; 123.7; 105; 45; 45;
11. ESI-MS (m/e): 293.07 (M+). Anal. Calcd
(found) for C;3H;,CiN3OS: C-53.16 (52.86); H-
4.12 (4.92): N-14.3 (14.12).

7b:  3-(4-Bromophenyl)-2-(3-methyl-1H-pyrazol-
4-yl) thiazolidin-4-one

Yield — 66 %; Melting Point: 113-114 °C; IR (KBr,
Cm'l): 2951.24 (-CHg, str); 1690.61 (C=0, str);
1460.14 (-CHjs, def); 1300.33 (C-N, str); 664.21
(C-Br, str). 'H NMR (DMSO-dg, dppm): 12.5 (s,
1H,-NH); 7.21-7.19 (d, 2H, J=10 Hz, Ar-H); 7.17
(s, 1H, Ar-H); 6.81-6.79 (d, 2H, J=10Hz, Ar-H);
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481 (s,AH,CH-N); 3.47 (s,1H,CH,-C=0);
3.22(s,1H,CH,-C=0); 2.70 (s,3H,-CH3). *CNMR
(DMSO-ds, 6ppm): 170.7;147.2; 145.1; 141.3;
132.8; 129.2; 129.2 ; 123.7; 123.7; 105.7; 45.2;
45.2; 11.3. ESI-MS (m/e): 336.92 (M+). Anal.
Calcd (found) for Cy3H1,BrN3OS: C-46.16
(45.86); H- 3.58 (3.19): N-12.42 (11.12).

7c: 2-(3-Methyl-1H-pyrazol-4-yl)-3-(4-
nitrophenyl) thiazolidin-4-one

Yield — 76 %; Melting Point: 118-119 °C; IR (KBr,
Cm'l): 2949.24 (-CHgs, str); 1700.61 (C=0, str);
1515.02 (C-NO,, str); 1461.14 (-CHj, def);
1311.33 (C-N, str). IH NMR (DMSO-ds, dppm):
13.5 (s, 1H,-NH); 7.23-7.21 (d, 2H, J=10 Hz, Ar-
H); 7.19 (s, 1H, Ar-H); 6.80-6.78 (d, 2H, J=10Hz,
Ar-H); 4.83 (s,1H,CH-N); 3.41 (s, 1H, CH,-C=0);
3.22 (s,1H,CH,-C=0); 2.70 (s,3H,-CH3). *CNMR
(DMSO-ds, dppm): 170.5; 147.3; 144.1; 139.3;
132.7; 126.2; 126.2; 121.7; 121.7; 107.7; 44.2;
44.2; 12.3. ESI-MS (m/e): 304.09 (M+). Anal.
Calcd (found) for C;13H;1,N403S: C-51.31 (51.00);
H- 3.97 (3.79): N-18.41 (18.32).

7d:  3-(3, 4-Dichlorophenyl)-2-(3-methyl-1H-
pyrazol-4-yl) thiazolidin-4-one

Yield — 68 %; Melting Point: 115-116 °C; IR (KBr,
Cm'l): 2948.24 (-CHg, str); 1720.61 (C=0, str);
1471.14 (-CHs, def); 1321.33 (C-N, str); 764.21
(C-Cl, str). 'H NMR (DMSO-dg, dppm): 12.7 (s,
1H,-NH); 7.35 (s, 1H, Ar-H); 7.2-7.18 (d, 2H,
J=10 Hz, Ar-H); 7.11-7.09 (d, 1H, J=10Hz, Ar-H);
4.83 (s,1H,CH-N); 3.41 (s,1H,CH,-C=0); 3.22
(s,1H,CH,-C=0); 2.70 (s,3H,-CH3). "“CNMR
(DMSO-ds, dppm): 170.3; 147.2; 140.1; 137.3;
132.7; 123.2; 123.2 ; 121.7; 121.7; 105.7; 47.2;
47.2; 11.3. ESI-MS (m/e): 327.15(M+). Anal.
Calcd (found) for Cy3H;;CIbN3OS: C-47.57
(47.32); H- 3.38 (3.28): N-12.8 (12.21).

7e:  3-(4-Chloro-3-nitrophenyl)-2-(3-methyl-1H-
pyrazol-4-yl) thiazolidin-4-one

Yield — 63 %; Melting Point: 119-120 °C; IR (KBr,
Cm'l): 2948.24 (-CHg, str); 1720.61 (C=0, str);
1525.02 (C-NO,, str); 1471.14 (-CHj, def);
1321.33 (C-N, str); 764.21 (C-Cl, str). 'H NMR
(DMSO-dg, dppm): 12.3 (s, 1H,-NH); 7.35 (s, 1H,
Ar-H); 7.2-7.18 (d, 2H, J=10 Hz, Ar-H); 7.11-7.09
(d, 1H, J=10Hz, Ar-H); 4.85 (s,1H,CH-N); 3.49 (s,
1H, CH,-C=0); 3.25 (s,1H,CH,-C=0); 2.69
(s,3H,-CH3). ®*CNMR (DMSO-dg, dppm): 170.3;
147.5; 140.3; 137.8; 132.8; 125.2; 125.2 ; 121.7;
121.7; 105.7; 47.2; 47.2; 11.3. ESI-MS (m/e):
338.05 (M+). Anal. Calcd (found) for

N-16.54 (16.11).

7t 3-(3,4-Difluorophenyl)-2-(3-methyl-1H-
pyrazol-4-yl)thiazolidin-4-one

Yield — 63 %; Melting Point: 123-125 °C; IR (KBr,
Cm'l): 2948.24 (-CHg, str); 1720.61 (C=0, str);
1471.14 (-CHa, def); 1321.33 (C-N, str); 1201 (C-
F, str). 'H NMR (DMSO-dg, dppm): 12.37 (s, 1H,-
NH); 7.32 (s, 1H, Ar-H); 7.23-7.21 (d, 2H, J=10
Hz, Ar-H); 7.11-7.09 (d, 1H, J=10Hz, Ar-H); 4.83
(s,AH,CH-N); 3.48 (s,1H,CH,-C=0); 3.15
(s,1H,CH,-C=0); 2.89 (s,3H,-CH;). “CNMR
(DMSO-dg, 0ppm): 170.5; 146.5; 141.3; 138.8;
132.8; 127.2; 123.2 ; 121.7; 121.7; 105.7; 47.2;
47.2; 11.3. ESI-MS (m/e): 295.15(M+). Anal.
Calcd (found) for Ci3HiiFoN3OS: C-52.87
(52.47); H- 3.75 (3.52): N-14.23 (14.11).

79:  3-(2-Fluoro-5-nitrophenyl)-2-(3-methyl-1H-
pyrazol-4-yl) thiazolidin-4-one

Yield — 69 %; Melting Point: 130-131 °C; IR (KBr,
Cm™): 2927.14 (-CHj, str); 1720.61 (C=0, str);
1534.34 (C-NO,, str); 1321.33 (C-N, str);
1433.24 (-CHs, def); 1160.21 (C-F, str). IH NMR
(DMSO-dg, dppm): 13.5 (s, 1H,-NH); 8.2-8.18 (d,
2H, J=10 Hz, Ar-H); 7.45 (s, 1H, Ar-H); 7.21-7.19
(d, 2H, J=10 Hz, Ar-H); 4.81 (s,1H,CH-N); 3.43
(s,1H,CH,-C=0); 3.15 (s,1H,CH,-C=0); 2.49 (s,
3H,-CH3). ®CNMR (DMSO-ds, dppm): 170.2;
149.5; 143.3; 136.8; 132.7; 123.2; 121.2 ; 119.7;
119.7; 107.7; 47.2; 47.2; 11.3.ESI-MS (m/e):
322.08 (M+). Anal. Calcd (found) for
N-17.38 (17.10).

7h: 2-(3-Methyl-1H-pyrazol-4-yl)-3-(4-
(trifluoromethyl) phenyl) thiazolidin-4-one

Yield — 75 %; Melting Point: 123-124 °C; IR (KBr,
Cm'l): 2927.14 (-CHg, str); 1720.61 (C=0, str);
1321.33 (C-N, str); 1433.24 (-CHjs, def); 1160.21
(C-F, str). 'H NMR (DMSO-dg, dppm): 13.7 (s,
1H,-NH); 7.21-7.18 (d, 2H, J=15 Hz, Ar-H); 7.15
(s, 1H, Ar-H); 6.8-6.78 (d, 2H, J=10Hz, Ar-H);
481 (s,AH,CH-N); 3.43 (s,1H,CH,-C=0); 3.15
(s,1H,CH,-C=0); 2.69 (s,3H,-CH;). "“CNMR
(DMSO-dg, Oppm): 170.3; 149.6; 143.1; 136.7;
132.7;125.3; 123.2; 121.2 ; 120.7; 120.7; 107.7;
47.2; 47.2; 11.3. ESI-MS (m/e): 327.09 (M+).
Anal. Calcd (found) for Cy4H1,F3N3OS: C-51.37
(51.92); H- 3.7 (3.51): N-12.84 (12.79).

7i: 2-(3-Methyl-1H-pyrazol-4-yl)-3-(4-nitro-3-
(trifluoromethyl) phenyl) thiazolidin-4-one

Yield — 88 %; Melting Point: 188-189 °C; IR (KBr,
Cm™): 2925.24 (-CHj, str); 1720.61 (C=0, str);
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1513.02 (C-NO,, str): 1436.24 (-CHs, def);
1330.21 (C-F, str); 1321.33 (C-N,str). IH NMR
(DMSO-ds, dppm): 13.1 (s, 1H,-NH): 8.12-8.10
(d,1H,J=10Hz, Ar-H): 7.7 (s, 1H, Ar-H): 7.62-7.60
(d, 1H, J=10Hz, Ar-H); 7.25 (s, 1H, Ar-H); 2.39
(s, 3H, -CH3); 4.81 (s, 1H, CH-N); 3.43 (s, 1H,
CH,-C=0): 3.15 (s, 1H, CH,-C=0): 2.69 (s, 3H, -
147.1; 139.7; 133.7; 124.3; 123.7; 121.5; 120.3;
120.3; 107.7; 47.2; 47.2; 11.3. ESI-MS (m/e):
372.07 (M+). Anal. Calcd (found) for
Cl4HllF3N403S: C-45.16 (4510), H- 2.98 (256)
N-15.07 (14.87).

7j: 3-(4-Methoxyphenyl)-2-(3-methyl-1H-pyrazol-
4-yl) thiazolidin-4-one

Yield — 88 %; Melting Point: 133-134 °C; IR (KBr,
Cm™): 2924.14 (-CHa, str); 2855.22 (-OCHy);
1730.21 (C=0, str); 1432.24 (-CHs, def); 1321.33
(C-N, str). 'H NMR (DMSO-ds, 5ppm): 13.7 (s,
1H, -NH); 7.49 (s, 1H, -N=CH-); 7.21-7.18 (d, 2H,
J=15 Hz, Ar-H); 7.15 (s, 1H, Ar-H); 6.8-6.78 (d,
2H,  J=10Hz,  Ar-H);  4.81(s,1H,CH-N);
3.43(s,1H,CH,-C=0); 3.73 (s,3H); 3.15 (s,1H,
CH,-C=0); 2.69 (s, 3H, -CH5). "CNMR (DMSO-
de, Oppm): Oppml179.3; 149.6; 147.1; 139.7;
133.7; 124.3; 123.7; 121.5 ; 120.3; 120.3; 107.7;
55.1; 47.2; 47.2; 11.3. ESI-MS (m/e): 289.09
(M+). Anal. Calcd (found) for Cy4HisN30,S: C-
58.11 (57.86); H- 5.23 (5.12): N-14.52 (14.38).

than the standard, ascorbic acid, due to the
presence of strong electron donating group.

Antidiabetic activity

The acute toxicity study was performed and
revealed that at 5 mg/kg body weight of the
compounds was nontoxic. Treatment of STZ
animals treated with glucose solution (5 %) for 12
— 24 h, resulted in increase in glucose level in
comparison to control animals due to insulin
deficiency.

As table 2 shows, blood glucose levels in rats
administered with 2 g/kg glucose were
significantly decreased by the test compounds
within 1 h compared to the standard group.
Treatment with compounds 7a - 7j showed that
there was significant decrease in blood glucose
level compared to the standard, rosiglitazone, on
21 day of study. However, on the 21st day of
treatment, it was found that there was significant
gain of body weight.

Serum biochemical profile

There was significant decrease in serum
cholesterol, triglyceride, creatinine and urea
levels whereas the HDL level and total protein
levels increased after 21 days of treatment.

o o Compounds 7a,7b,7c,7h,7j produced more
Antioxidant activity significant antiglycemic effect in hyperglycemic
rats but had no significant effect in
As Tqble 1 shows, compququ 7a, 7b 7c, 7e normoglycemic rats (Table 3).
and 7j showed higher antioxidant activity (ICsp)
Table 1: Antioxidant activity of synthesized compounds (DPPH method)
. . . ICso0
Compound % Radical scavenging activity (mean + SEM) ug/mi
code 25 pg/mL 50 pg/mL 75 ug/mL 100 pg/mL 125 pg/mL
7a 15.61 +06 21.31+0.026 23.41+0.098 36.97+0.15 47.32+0.026 137.67
7b 18.06+0.01 28.56+0.06 31.91+0.05 52.75+0.12 60.20+0.14 96.38
7c 21.21+0.12 31.37+0.09 38.22+0.24 43.44+0.15 56.53+0.16 107
7d 12.39+0.05 25.60+0.025 37.24+0.16 56.52+0.052 63.70+0.01 88.41
7e 8.83+0.098 14.95+0.026 45.00+0.023 56.24+0.05 65.01+0.11 86.70
7f 35.00+0.12 58.23+0.01 65.31+0.18 75.00+.0.08 82.13+0.14 44.31
79 28.44+0.03 37.09+0.12 48.89+0.14 55.60+0.21 72.48+0.12 83.41
7i 25.00+0.17 50.11+0.05 62.03+0.2 75.80+0.03 85.00+0.08 49.75
7i 14.10+0.13 32.12+0.25 41.51+0.12 52.97+0.01 62.29+0.11 98.30
Ascorbic acid 22.28+0.12 41.03+0.19 52.06+0.2 75.02+0.09 96.10+0.18 14.66
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Table 2: Chronic effect of standard and synthesized compounds on blood glucose level of rat

Group (OGTT, mg/dl) 0 min 60 min 120 min 180 min
Control 91.5+2.23 106.2+3.02 10347 93.67+1.00
Rosiglitazone (8) 91.5+2.23 110.0+3.94 108+1.89 97.83+0.47*
Compound 7a (5) 95+2.23 125.3+1.22 110.+1.28 99+0.9 6*
Compound 7b (5) 95+2.23 128 +0.93 114+2.6 97.8+0.27*
Compound 7c (5) 89.25+2.23 138+0.94 121+2.81 98.17+0.70*
Compound 7h (5) 91.17+1.30 141.3+0.91 130.5+2.43 96+0.85*
Compound 7j (5) 92.83+0.87 136.6+0.87 125.5+1.83 93.5+1.4*
Group (FBG, mg/dL) 0 days 7 days 14 days 21 days
Control 91+1.00 115.7+3.9 114+46.8 100+2.47
Diabetic control 244.7+2.96 281.3+2.51 311+3.99 336+2.12
Rosiglitazone (8) 311.3+3.99 247.817.4 126.745.8 106.5+1.9
Compound 7a (5) 285.3+5.28 195+6.58 152+7.66 108.17+1.35*
Compound 7b (5) 293.5+4.35 191+46.79 150.5+7.55 115.5+1.76*
Compound 7c (5) 283.2+1.19 190+3.73 157+46.09 110.8142.8*
Compound 7h (5) 293.5+6.99 158.2+3.20 127.3+2.01 117.3340.5*
Compound 7j (5) 285.2+4.79 149.8+2.89 129+1.88 98.33+0.76*
Body weight (g)

Control 160+0.6 169+0.5 166+0.8 163+0.2
Diabetic control 178.5+0.99 190+0.69 215+0.56 253+0.12
Rosiglitazone(8) 171+0.39 144.540.67 141+0.60 169+0.6
Compound 7a (5) 163.3+0.61 215.2+0.69 187+0.89 178+0.9*
Compound 7b (5) 174+0.49 133+0.57 127.8+0.27 167+0.61*
Compound 7c (5) 167.7+0.49 143+0.57 129.8+0.55 169.2+0.46*
Compound 7h (5) 166+0.36 142+0.36 125+0.83 160+0.69*
Compound 7j (5) 167+0.41 131+0.5 127+0.56 163+0.26*

*No significant change in level (p < 0.001); OGTT, Oral Glucose Tolerance Test blood glucose level;

FBG, Fasting blood glucose level.

Table 3: Biochemical parameters of rat following treatment with the synthesized compounds

Group (mg/kg body Cholesterol  Triglycerides  Creatinine Urea HDL Total.
w) (mg/dL) (mg/dL) (mg/dL) (mg/dL) Cholesterol Protein
(mg/dL) (g/dL)
Control 148+1.5 83.3+4.6 0.6+0.4 22+0.4 34.1+1.8 8.3+1.7
Diabetic control 290+1.9 258+9.8 2+1.9 80+3.2 28+1.8 4+3.2
Rosiglitazone (8) 119+2.8 10145.2 0.41+1 32.243.1 63+2.9 8.410.4
Compound 7a (5) 150+2.49* 120.5+3.6* 0.63+0.09* 31+0.44* 46x1.41* 7.6£1.1*
Compound 7b (5) 164.7£2.71* 136.5+1.4* 0.58+0.01* 34.83+0.87* 57+0.85* 8.7+0.9*
Compound 7c (5) 179.842.18* 135.7£1.54* 0.53+0.02* 34.5+0.99*  42.5+0.42* 5.4+1.7*
Compound 7h (5) 156.8+0.6* 143+2.09* 0.47+0* 35.5+0.42*  45+2.46* 5+2*
Compound 7j (5) 167.2+0.6* 134.3+£1.33* 0.6+0.01* 32.0+0.73*  41.67+3.8* 4.9+1.6*

Data represent mean + SEM, (n = 6); *no significant change in level (p < 0.001)

DISCUSSION

The present work involves cyclization of schiff
bases to thiazolidine-4-ones derivatives. The
schiff bases (6a-6j) were obtained by the reaction
between electrophillic carbon atom of substituted
pyrazole-4-aldehyde and nucleophillic nitrogen
atom of substituted amines. The preparation of
thiazolidine-4-ones (7a - 7j) proceeds by an
attack of sulphur nucleophile of thioglycollic acid
on imine carbon followed by intramolecular
cyclization.

During the reaction, one mole of water was
eliminated. Tin chloride dihydrate acted as acid
catalyst which counters balance between

nucleophilicity and acidity for completion of
reaction. The substitution with electron donating
group at para- and meta- position of ring
increases percentage vyield where as it
decreases in case of ortho substitution due to
steric effect. Purification of compounds was done
using hexane: chloroform (1:4 vlv) for
thiazolidine-4-ones by column chromatography.

The formations of compounds were again
confirmed by elemental analysis (C, H, N
analysis), IR, "HNMR, *CNMR and MS. The IR
peaks at 1775.51-1701.61, 1685-1624, 1321.33-
1260.33 and 1290-1200 cm™ indicate presence
of C=0, C=N, C-N groups in synthesized
compounds .The characteristic ‘HNMR peaks at
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0 values 4.85-4.81, 3.49-3.43 and 3.25-3.15 ppm
indicate presence of thiazolidine-4-ones. The
aromaticity of the compounds was also
confirmed by 'HNMR. The *CNMR spectral data
also describe characteristic peak according to
proposed structure. From the mass spectra, it
was found that m/e peaks according to
calculated molecular mass of the synthesized
compounds.

In vitro antioxidant activity was determined by
DPPH method. The DPPH assay method is
based on the reduction of DPPH, a stable free
radical. The free radical DPPH with an odd
electron gives a maximum absorption at 517 nm.
When a solution of DPPH is mixed with that of a
substance that can donate a hydrogen atom,
then this gives rise to the reduced form with the
loss of this violet colour [13]. The compounds
with strong electron donating groups like 7a, 7b,
7c, 7h, 7j showed more ICg, values compared to
standard Ascorbic acid The antidiabetic activity
was performed by using streptozotocin (STZ)
induced model in Wister rats. STZ enters the
pancreatic cell via a glucose transporter-GLUT?2
and causes alkylation of deoxyribonucleic acid.
STZ induces activation of poly adenosine
ribosylation and nitric oxide release. Due to
destruction of pancreatic cells by STZ a huge
release of insulin which makes animals more
susceptible to severe hypoglycemia that may be
lethal. Thus, following treatment with STZ
animals are fed with glucose solution (5 %) for 12
— 24 h, afterwards, an increase of glucose levels
is observed in comparison to control animals due
to insulin deficiency [21].

The thiazolidinediones are dependent on the
presence of insulin for activity; however, they do
not affect insulin secretion. They are highly
selective and potent agonists for the peroxisome
proliferator activated receptor (PPAR) gamma
that regulates the transcription of a number of
insulin responsive genes. Activation of PPAR-
gamma receptors regulates the transcription of
insulin-responsive genes involved in the control
of glucose production, transport, and utilization.
Additionally, PPAR-gamma responsive genes
also play a role in the regulation of fatty acid
metabolism. Unlike oral sulfonylureas,
rosiglitazone enhances tissue sensitivity to
insulin rather than stimulates insulin secretion
[22]. From the structural activity relationship
study it was found that compounds 7a, 7b, 7c, 7h
and 7j are biologically active. The presences of
thiazolidine-4-one nucleus as well as para
substitution of phenyl ring are significant for
potentiation of activity.

CONCLUSION

The structures of the synthesized 2-(3-methyl-
1H-pyrazol-4-yl)-3-phenylthiazolidin-4-ones have
confirmed by spectral and elemental analysis.
Compounds 7a, 7b, 7c, 7h and 7j are more
potent antioxidant and antidiabetic than the
reference  standards, ascorbic acid and
rosiglitazone, respectively. These activities are
probably due to thiazolidine-4-one nucleus
present along with pyrazole ring on their
structures.
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