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Abstract: A preparatively convenient method for synthesizing a series of new (pyrazole-4-
yl)methylenethiazolidine structures fictionalized by the carboxylate or carboxylic group in the 3™
position of the pyrazole cycle and by the oxo- thio- or imine groups in the 3" and 5™ positions of the
thiazolidine ring is discussed. The method is based on the condensation of 4-formylpyrazole-3-carbonic
acids and their ethyl esters with a series of substituted thiazolidines: 1,3-thiazolidine-2,4-dione, 4-
thioxo-1,3-thiazolidine-2-one, 2-thioxo-1,3-thiazolidine-4-one, and 2-imino-1,3-thiazolidine-4-one. As
seen from the biochemical investigations results, a clear hypoglycemic activity has been registered for
the compounds mentioned in this work. Five of ten products have ensured a prolonged effect embracing
the entire duration of the experiment. 1-Methyl-4[(4-o0x0-2-thioxo-1,3-thiazolidine-5-iliden)methyl]-
1H-pyrazole-3-carbonic acid caused the deepest decrease in the glucose content (by 2.0 mmole/L or
30.4 %), while in the case of the reference medicine pioglitazone, it was only by 1.35 mmole/L (23.9
%). Some dependence between the compound structure and its pharmaceutical activity was also found.
The most prolonged and steady hypoglycemic activity was registered for (pyrazole-4-
ilmethylethiazolidines with methyl group as a substitute in the 1% position and carboxylic group — in
the 3" position. The additional introduction of the methyl and carboxylate groups into the pyrazole
scaffold results in a prolonged and more in-depth hypoglycemic effect leading to the 1.4 times lesser
drop in glucose concentration as compared to that after administration of the reference medicine.

Keywords: 4-formilpyrazole-3-carbonic acids and their esters; substituted 1,3-thiazolidines; (pyrazole-
4-il)methylenethiazolidine; condensation; hypoglycemic activity; dependence structure-pharmaceutical
efficiency.
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1. Introduction

The 2" type of diabetes mellitus is a widely distributed and quite impairing disease,
which requires constant efforts applied at the state level to minimize and prevent severe
complications of this medical problem. It is recommended to start the glucose-reducing therapy
at the early stages of diabetes to improve the patients' life quality [1]. That is why safety issues
are extremely important for anti-diabetic medicines, sometimes prescribed for a lifelong period
[2]. Besides, many commonly used anti-diabetic medications, except for insulin, reduce the
glycosylated hemoglobin content (HbAic) by not more thanl %, which is insufficient for
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patients who have long-term diabetes [3-7]. That is why the problem of research and
development of new efficient and safe hypoglycemic medicines, including those derived from
various heterocyclic compounds, remains very topical.

It is known that the thiazolidinedione series compounds, commonly referred to as
‘glitazones' are efficient as peroral sugar-reducing medications. Their therapeutic activity is
based on increasing the peripheral tissues' sensitivity to insulin and improvement of glucose
utilization. On the other hand, glitazones may cause an abnormal increase of sensitivity of
hepatocytes and peripheral tissues to insulin, an increase of the insulin-depending consumption
of glucose, decrease in the excretion of glucose from the liver, and decrease in the content of
glucose, insulin, and the glycosylated hemoglobin in the blood. Besides, glitazone therapy can
lower the content of HbAic not more than by 0.5-1.4 % only [8].

One of the options for addressing this problem is developing combined medicines that
exhibit long-lasting antihyperglycemic effects and can influence pathological symptoms and
the causes for their occurrence. Our efforts aimed to synthesize the potential hypoglycemic
agents involving the oxo(thio, imino)thiazolidine and the functionalized pyrazole cycles based
on the above reasons.

As seen from the scientific works analysis, there is considerable pharmaceutical
potential in the series of hybrid compounds consisting of the (1,3-thiazolidine)-5-ylidene
fragment bonded in the 4" position with 3-aryl-substituted pyrazole cycle. Some of these
compounds exhibit significant antimicrobial [9-19], anti-inflammatory [20-23], and anti-
diabetic [24-29] activity, while some others [30-31] act as pancreatic lipase inhibitors.

2. Materials and Methods

2.1. Materials.

All reactants were of the 'reagent’ purity grade and were obtained from a local
representative of Sigma-Aldrich and used in the experiments without additional purification.
All solvents used in this work were purified by the standard procedures [32]. Experimental
methods [33, 34] were applied to synthesize the source 1-methyl(phenyl)-4-formylpyrazole-3-
carbonic acids and their ethyl esters.

2.2. Chemistry.

IR spectra of the compounds were recorded in the KBr pellets by the device Bruker
Vertes 70. The NMR H spectra were recorded using the spectrometer Varian VXR-400 (at
399.97 MHz) in the DMSO-ds solutions using TMS as an internal standard. Chromatomass
spectra were obtained using the device Agilent LC\MSD SL equipped with the column Zorbax
SB-C18, 4.6x15 mm, 1.8 um (PN 82(c)75-932) and DMSO as the solvent. The electrospraying
technique ionized the samples under atmospheric pressure. Elemental analysis was performed
in the analytical laboratory of the Institute of Organic Chemistry of NAS of Ukraine using the
Perkin Elmer CHN Analyzer series 2400. Melting points were determined using a Kofler
Heizbank apparatus and left uncorrected.

The general procedure of the synthesis of ethyl-4-[(2,4-dioxo-1,3-thiazolidine-5-
ylidene)methyl]-1H-pyrazole-3-carboxylates (2 a,b) and ethyl-4-[(2-0x0-4-thioxo-1,3-
thiazolidine-5-ylidene)methyl]-1H-pyrazole-3-carboxylates (3 a, b) was as follows:3 drops of
acetic acid and 1 drop of piperidine were added to the solution of 0.01 mole of the aldehydoester
1a,b and 0.01 mole of 1,3-thiazolidine-2,4-dione or 4-thioxo-1,3-thiazolidine-2-ones in 15 ml
https://biointerfaceresearch.com/ 14404
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of anhydrous benzene and boiled for 2 h. Then the mixture was cooled, the solvent was
removed by distillation, and the dry residue was treated with 10 ml of ethanol. Finally, the
precipitate was filtered out, washed with distilled water, and then recrystallized from acetic
acid.

Ethyl-4-[(2,4-dioxo-1,3-thiazolidine-5-ylidene)methyl]-1H-pyrazole-3-carboxylate
(2 a). Yield 92 %; m. p.: 168-170°C. IR (v/ecm™): 1741, 1732 (C=0), 3339 (NH). *H NMR: §
=1.32(t, 3H, CHs, J = 7.2 Hz), 3.99 (s, 3H, CHs), 4.31 (q, 2H, CH20, J= 7.2 Hz), 8.17 (s, 1H,
HC=), 8.18 (s, 1H, H5 pyrazole), 12.38 (br.s, 1H, NH).LC-MS: m/z = 282 [M+1] (100%). Anal.
Calcd. for C11H11N304S, % : C46.97; H3.94; N 14.94. Found, % : C 46.68; H 3.86; N 15.16.

Ethyl-4-[(2,4-dioxo-1,3-thiazolidine-5-ylidene)phenyl]-1H-pyrazole-3-carboxylate
(2 b). Yield 89 %; m. p.: 144-146°C. IR (v/cm™): 1739, 1733 (C=0), 3344 (NH). *H NMR: §
= 1.35 (t, 3H, CHs, J = 7.2 Hz), 4.33 (q, 2H, CH20, J= 7.2 Hz), 7.38 (t, 1Harom, J = 7.4 Hz),
7.53 (t, 2Harom, J = 7.4 Hz), 7.84 (d, 2Harom, J = 7.4 Hz), 8.12 (s, 1H, HC=), 8.23 (s, 1H, H5
pyrazole), 12.43 (br.s, 1H, NH). LC-MS: m/z = 344 [M+1] (100%). Anal. Calcd. for
C16H13N304S, % : C55.97; H3.82; N 12.24. Found, % : C 55.71; H3.90; N 12.41.

Ethyl-4-[(2-ox0-4-thioxo-1,3-thiazolidine-5-ylidene)methyl]-1H-pyrazole-3-
carboxylate (3 a). Yield 83 %; m. p.: 231-233°C. IR (v/cm™): 1742, 1733 (C=0), 3311 (NH).
'H NMR: § = 1.34 (t, 3H, CHs, J = 7.2 Hz), 3.87 (s, 3H, CH3), 4.35 (q, 2H, CH20, J= 7.2 Hz),
8.58 (s, 1H, HC=), 8.65 (S, 1H, HS pyrazole), 13.77 (br.s, 1H, NH). LC-MS: m/z = 298 [M+1]
(100%). Anal. Calcd. for C11H11N3O3S2, % : C44.43; H3.73; N 14.13. Found, % : C44.71,
H3.67; N 14.31.

Ethyl-4-[(2-ox0-4-thioxo-1,3-thiazolidine-5-ylidene)phenyl]-1H-pyrazole-3-
carboxylate (3 b). Yield 78 %; m. p.: 147-149°C. IR (v/cm™): 1738, 1730 (C=0), 3305 (NH).
'H NMR: § = 1.37 (t, 3H, CHs, J = 7.2 Hz), 4.38 (q, 2H, CH20, J= 7.2 Hz), 7.46 (t, 1Harom, J
=7.4 Hz), 7.56 (t, 2Harom, J = 7.4 Hz), 7.97 (d, 2Harom, J = 7.4 HZ), 8.56 (s, 1H, HC=), 8.65 (5,
1H, HS pyrazole), 13.64 (br.s, 1H, NH). LC-MS: m/z = 360 [M+1] (100%). Anal. Calcd. for
C16H13N303S2, % : C53.47; H3.65; N 11.69. Found, % : C53.27; H3.74; N 11.47.

The general procedure of the synthesis of 4-[(2-oxo-4-thioxo-1,3-thiazolidine-5-
ylidene)methyl]-1H-pyrazole-3-carboxylic acids (3 c, d), 4-[(4-oxo-2-thioxo-1,3-thiazolidine-
5-ylidene)methyl]-1H-pyrazole-3-carboxylic acids (4 a, b) and 4-[(2-imino-4-thioxo-1,3-
thiazolidine-5-yliden)methyl]-1H-pyrazole-3-carboxylicacid (5) was as follows:0.01 g of the
anhydrous sodium acetate was added to the solution of 0.002 moles of the aldehydoacid 1 c, d
and 0.002 moles of either 4-thioxo-1,3-thiazolidine-2-one or 2-imino-1,3-thiazolidine-4-one in
10 ml of acetic acid and boiled for 1 h. Then the mixture was cooled, the precipitate was filtered
out, washed with distilled water, and recrystallized from acetic acid.

4-[(2-Oxo-4-thioxo-1,3-thiazolidine-5-ylidene)methyl]-1H-pyrazole-3-carboxylic
acid (3 ¢). Yield 92 %; m. p.: 172-174°C. IR (v/em™): 1736 (C=0), 3321 (NH), 2550-2751
(COOH ). tHNMR: & = 3.99 (s, 3H, CHz), 8.27 (s, 1H, HC=), 8.63 (s, 1H, H5pyrazole), 13.73
(br.s, 1H, NH). (COOH protons are exchanged with water molecules of deuterosolvent). LC-
MS: m/z = 270 [M+1] (100%). Anal. Calcd. for CeH7N303S2, % : C40.14; H2.62; N 15.60.
Found, % : C40.39; H2.71; N 15.77.

4-[(2-Oxo-4-thioxo-1,3-thiazolidine-5-ylidene)phenyl]-1H-pyrazole-3-carboxylic
acid (3 d). Yield 79 %; m. p. 263-265°C. IR (v/cm™): 1740, (C=0), 3317 (NH), 2546-2745
(COOH ). *H NMR: & = 7.46 (t, 1Harom, J = 7.2 Hz), 7.57 (t, 2Harom, J = 7.2 Hz), 7.97 (d, 2Harom,
J=7.2 Hz), 8.65 (s, IH, HC=), 8.70 (s, 1H, H5 pyrazole), 13.73 (br.s, 1H, NH). (COOH protons
are exchanged with water molecules of deuterosolvent). LC-MS: m/z = 332 [M+1] (100%).
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Anal. Calcd. for C14HaN303S2, % : C50.75; H2.74; N 12.68. Found, % : C50.48; H2.82; N
12.47.

4-[(4-Oxo-2-thioxo-1,3-thiazolidine-5-ylidene)methyl]-1H-pyrazole-3-carboxylic
acid (4 a). Yield 96 %; m. p.: 172-174°C. IR (v/cm™): 1737, 1725 (C=0), 3301 (NH), 2569-
2744 (COOH ). 'THNMR: & = 3.98 (s, 3H, CHs), 8.03 (s, 1H, HC=), 8.21 (s, 1H, H5pyrazole),
13.28 (br.s, 1H, NH). (COOH protons are exchanged with water molecules of deuterosolvent).
LC-MS: m/z = 270 [M+1] (100%). Anal. Calcd. for CoH7N3O3S2, % : C40.14; H2.62; N 15.60.
Found, % : C39.88; H2.71; N 15.81.

4-[(4-Oxo-2-thioxo-1,3-thiazolidine-5-ylidene)phenyl]-1H-pyrazole-3-carboxylic
acid (4 b). Yield 87 %; m. p.: 276-278°C. IR (v/cm™): 1735, 1726 (C=0), 3295 (NH), 2574-
2760 (COOH ). *H NMR: & = 7.45 (t, 1Harom, J = 7.2 Hz), 7.55 (t, 2Harom, J = 7.2 Hz), 7.99 (d,
2Harom, J = 7.2 Hz), 8.06 (s, 1H, HC=), 8.61 (s, 1H, H5 pyrazole), NH. (COOH protons are
exchanged with water molecules of deuterosolvent). LC-MS: m/z = 332 [M+1] (100%). Anal.
Calcd. for C14HaN303S2, % : C50.75; H2.74; N 12.68. Found, % : C51.02; H2.83; N 12.47.

4-[(2-Imino-4-oxo-1,3-thiazolidine-5-ylidene)phenyl]-1H-pyrazole-3-carboxylic
acid (5). Yield 76 %; m. p.: 181-183°C. IR (v/ecm™): 1730, 1722 (C=0), 3358, 3286 (NH),
2485-2698 (COOH). 'H NMR: & = 7.45 (t, 1Harom, J = 7.4 Hz), 7.58 (t, 2Harom, J = 7.4 Hz),
7.94 (d, 2Harom, J = 7.4 Hz), 8.05 (s, 1H, HC=), 8.56 (S, 1H, HS5 pyrazote), 8.74 (s, 1H, NH), 8.97
(br.s, 1H, COOH), 9.15 (s, 1H, NH).LC-MS: m/z = 315 [M+1] (100%). Anal. Calcd. for
C14H10N403S, % : C53.50; H3.21; N 17.82. Found, % : C53.79; H3.14; N18.01.

2.3. Hypoglycemic activity.

A group of 112 white adult nonlinear male rats weighing 200-250 g was used to
investigate the hypoglycemic activity of the compounds synthesized in this work. All rats were
kept in standard vivarium conditions before the experiments, and all manipulations with them
were carried out in strict accordance with general principles of humane treatment of animals
and in the frameworks of Ethical principles for conducting the experiments involving animals
approved at the First National Congress of Bioethics (Kyiv, 2000). European Convention for
the Protection of Vertebrate Animals used for Experimental and Other Scientific Purposes
(Strasbourg, 1986) was also thoroughly observed.

The groups of 8 animals were formed by a random selection of the rats in such a way
that the bodyweight deviation within every group did not exceed 15 %. «Glutazone» (by LLC
"KUSUM PHARM"), active substance - polyglitazone hydrochloride recalculated to
polyglitazone (M= 356), 15 mg, pioglitazone (5-{4-[2-(5-ethylpyridine-2-yl)etoxy]benzyl}
thiazolidine-2,4-dione, M = 356) was used as a control reference medication, which has been
administered as 0.0214 mmole/kg according to

3. Results

3.1. Chemistry.

A series of new (pyrazole-4-yl)methylenthiazolidine structures functionalized with
carboxylate or carboxyl group in the 3" position of the pyrazole cycle and oxo- thio- or imino-
groups in the 3 and 5™ positions of the instruction for its use. Intragastric administration was
done on an empty stomach in the 3 % starch suspension using the non-traumatic probe. The
starch suspension containing no medications was administered to the control group of animals
by the same procedure. The hypoglycemic activity was evaluated by the changes in glucose
https://biointerfaceresearch.com/ 14406
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concentration in the animal's blood before and 2, 4, 6, 8, and 10 hours after the administration
using the express glucometer «OneTouchSelectSimple». Then all the results were statistically
processed with the aid of MS Excel and using the non-parametric Mann-Whitney criterion to
check the validity of experimental data. Student's t-test P<0.05 was chosen as a proof of the
data relevance, and validity thiazolidine cycle was synthesized. Then all these compounds were
involved in the screening of hypoglycemic efficiency. The ethyl esters of 4-formylpyrazole-3-
carboxylic acids 1 a, b synthesized in [33] and the acids 1 c, d corresponding to these esters
and synthesized in our previous work [34] were used as the substrate for the synthesis of the
above-mentioned functionalized compounds. It has been found that the aldehyde esters 1 a, b
react with 1,3-thiazolidine-2,4-dione or 4-thioxo-1,3-thiazolidine-2-one at 3 hours boiling in
benzene and with the presence of catalytic additives of acetic acid and piperidine. As a result,
the 4-(thiazolidine-5-yliden pyrazoles 2 a, b and 3 a, b are formed with a yield 78-92 %. On
the other hand, it requires to boil a mixture of the aldehyde acids 1 c, d with 4-thioxo-1,3-
thiazolidine -2-one or with 2-thioxo-1,3-thiazolidine-4-one or with 2-imino-1,3-thiazolidine -
4-one for 1 hour in acetic acid with a catalytic admixture of anhydrous sodium acetate to obtain

the corresponding yliden-derivatives 3 c, d, 4 a, b and 5 with a yield 76-96 % (see Scheme 1).
o

o H H
L A A
=
o Z 570 P PN . % ST s
S o S S R-0O S
RZ0O N - — Q—N— i
N—N-R' 6 -0 R
2a,b ) 4a,b
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S H S H . N—N-R! o H N
j]\\ b\ N (o) = S/J*NH
| 1 a-d [
o = sT7o s/g N SANH 2
(o)
0 < - — = -~ R-O S
I\\IiNiR, N—N-R!
5
3a-d

1,3aR! = Me, R2 = Et; b R! = Ph, R? = Et; ¢ R = Me, R2 = H; d R! = Ph, R? = H; 2 aR! = Me, R? = Et; b R! = Ph, R? = Et; 4aR! = Me, R2 = H; b R! = Ph, R? = H; 5R! = Ph, R2 = H.

Scheme 1. Synthesis of pyrazole derivatives 2 a, b 3 a-d, 4 a,b and 5.

The synthesized compounds' structure was confirmed by their IR-, NMR- and H
spectra and the elemental analysis. It should be emphasized that the NMR and *H spectra were
especially interesting because of the characteristic singlet formed at the condensation of an
yliden fragment within the ranges 8.12-8.17 m.p. (mass parts) (compounds 2 a, b), 8.27-8.65
m.p. (3 a-d) and 8.03-8.05 m.p. (4 a, b and 5).

3.2. Investigation in antihyperglycemic activity.

The results related to the influence of compounds 2 a, b, 3 a-d, 4 a, b, 5, and the sodium
salt 3 ¢’ synthesized from the acid 3 ¢ on the blood glucose concentration are given in Table 1.
It is seen that the compounds 3 a-d, 3 ¢', and 4 a, b cause a statistically reliable lowering in the
glucose content. The compounds 3 a, ¢, ¢', d, and 4 b provide a long-term antihyperglycemic
activity that lasted throughout the entire period of this experiment. A single administration of
0.0214 mmole/kg of pioglitazone causes a decrease in the glucose content by 9.2, 20.7, 23.0,
and 23.9 % after 4, 6, 8, and 10 hours after the administration, respectively. The most
significant decrease in the glucose content by 2.0 mmole/L (30.4 %) has been determined for
the compound 3 ¢, while the control medication decreased this content by 1.35 mmole/L or
23.9 % only.

Unlike other synthesized derivatives of thiazolidinepyrazoles, compound 5 ensured a
long-term hyperglycemic activity throughout the entire experiment. This compound's maximal
https://biointerfaceresearch.com/ 14407



https://doi.org/10.33263/BRIAC116.1440314412
https://biointerfaceresearch.com/

https://doi.org/10.33263/BRIAC116.1440314412

activity was registered 2 hours after administration, and the relative glucose content increased
1.3 times (P<0.05). Therefore, it is obvious that the synthesized (pyrazole-4-
yl)methylenthiazolidines exhibit some hypoglycemic effect and can be considered as potential
objects to carry out further investigations in this field.

Table 1. Changes in the blood glucose content (mmole/L) in rats after the peroral administration of 0.0214
mmole/kg of the compounds 2 a, b, 3 a-d, 4 a, b, 5.

Ne 0 hour 2 hour 4 hour 6 hour 8 hour 10 hour
Control 5.86%0.175 5.55+£0.195 5.23£0.117 5.2+0.095 5.4+0.385 5.310.24
Pioglitazo|  5.65+0.118 5.4+0.85 5.13+0.151 4.48+0.113 4.35+0.359 4.3+0.46
ne P<0.05 P<0.001 P<0.01 P<0.05

2a 5.85+0.919 5.65+0.819 4.8+0.424 5.15+0.213 5.3+0.141 5.31+0.441

2b 5.78+0.828 6.43+0.891 5.72+0.728 5.8+0.681 5.5+2.84 5.54+1.181
3a 6.3+0.571 6.34+0.128 5.61+£0.699 4.35£0.099 4.51+0.1085 4.91+0.103
P<0.05 P<0.05 P1<0.05
3b 6.97+0.569 5.91+0.869 5.1+0.608 6.1+0.705 6.17+0.611 6.47+0.811
P1<0.05 P<0.05 P1<0.05
Klo 6.65+0.112 6.31+0.103 5.58+0.144 5.43+0.134 5.45+0.124 4.63+0.225
P1<0.001 P1<0.05 P1<0.001
P2<0.05
3c' 5.43+0.68 4.73+0.818 4.3+0.86 3.83+£0.106 4.08+0.655 4.3+0.105
P<0.05 P2<0.05
P1<0.001
P2<0.001
3d 6.17+0.115 6.1+0.315 5.97+0.924 4.440.1 4.23+0.109 4.73+0.664
P1<0.01 P<0.001 P<0.001 P=0.05
P2<0.001 P2<0.05
4a 5.47+0.321 5+0.625 4,7+0.436 5.0+0.104 4.73+£0.651 4.9+0.954
P1<0.01
4b 5.83+£0.252 5.53+£0.153 5.0+0.557 4.9+0.556 4.47+0.109 4.87+0.108
P<0.001 P<0.01
5 5.67+0.058 7.5+0.844 6.83+0.673 6.57+0.896 6.61+0.661 6.60+0.56
P<0.05 P1<0.05 P1<0.05 P1<0.05 P1<0.05
P2<0.05 P2<0.05 P2=0.05

Note P — relative the baseline; P1— relative the control medication; P» — relative the control group of animals.

It seems reasonable to investigate the dependence of the selected substances'
hypoglycemic activity on their structural composition. It was found that different substitutes in
the 15t and 2" positions of the pyrazole cycle and the 3™ and 5™ positions of the thiazolidine
cycle can affect the compounds' hypoglycemic activity. For instance, compound 3 provides
long-term hypoglycemic activity and ensures the lowest glucose concentration 6 hours after its
administration. The concentration changes are smooth, and the relative decrease in the
concentration was 1.45 times (P<0.05). If the methyl substituent in the 1% position of the
pyrazole cycle was substituted with a phenyl group (compound 3 b), the lowest glucose
concentration was reached faster, after 4 hours, and the relative decrease was 1.4 times
(P<0.05). On the contrary, the lowest glucose concentration was reached 10 hours after the
administration if the ester group in 3 a was substituted with a carboxylate group in the 3™
position of the pyrazole ring (compound 3 ¢). The relative decrease in glucose concentration
for 3 ¢ was 1.4 times (P<0.001). It should be emphasized that the glucose content decreased
1.2 times (P<0.05) even after 4 hours and remained below this point until the 8" hour after the
administration. This efficiency is similar to that of the control medication pioglitazone, which
ensures a 1.1-1.3 times decrease in the blood glucose concentration. Changes in concentration
also remain smooth, and it does not jump by more than 2.02 mmole/L. Thus, it is seen that the
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hypoglycemic efficiency can be prolonged by introducing the methyl and carboxyl groups into
the pyrazole scaffold. In both cases, the glucose blood content decreases by 1.4 times, which
is close to that of pioglitazone.

Transformation of the carboxylate group in 3 ¢ into the sodium-carboxylate (performed
in situ by adding an equimolar amount of sodium hydroxide — see compound 3 c') shifts the
point of minimum glucose concentration from 10 to 6 hours after administration leaving its
depth unchanged. On the other hand, if the methyl group of 3 c is substituted with phenyl
(compound 3 d), the minimum shifts from 10 to 8 hours. This effect persisted throughout the
entire experimental series, and the relative glucose concentration decrease was 1.46 times
(P<0.001) at the 8" hour after administration. The concentration was changing smoothly,
without sharp jumps with the maximal change by 1.94 mmole/L. No statistically relevant
influence of changes in the substituent's positions in thiazolidine ring (compound 4 b) on the
hypoglycemic activity was found. Thus, the substitution of the carboxyl group in the 3™
position of the pyrazole cycle with a carboxylate group and the methyl group with a phenyl
group results in some decrease in the duration hypoglycemic effect of the abovementioned
compounds.

Suppose the carboxyl group (compound 3 d) is substituted with an ester (3 b). In that
case, the maximal decrease in the glucose concentration shifts from the 8" to 4™ hour after the
administration while its depth remains unchanged. Therefore, this substitution results in a
prolonged hypoglycemic effect.

Compound 4 d exhibited a 10-hour long hypoglycemic effect with 1.3 times relative
decrease in the glucose concentration (P<0.001) reached after 8 hours. Noexpectedeffectwas
registered after substitution the phenyl group with a methyl (see compound 4a) though the
glucose content increased by 1.3 times (P<0.05) at the 2" hour after substitution the thio-group
in the 5 position of the thiazolidine ring with its imino-analog (see compound 5). The latter
effect lasted throughout the entire length of the experiment. Therefore, it is obvious that the
introduction of the imino-group to the 5™ position of the thiazolidine cycle leads to an
enhancement in the compounds' hypoglycemic activity.

It can be concluded that according to the preliminary screening results, the most
prolonged and efficient hypoglycemic activity was found for the compounds with the methyl
substituent in the 1% and the carboxy! substituent in the 3" position of the pyrazole ring. This
result can be considered as proof of the primary importance of structural modification of the
pyrazole-thiazolidine compounds in the context of their pharmaceutical activity.

4. Conclusions

New derivatives of 4-[(1,3-thiazolidine-5-yliden)methyl]pyrazole-3-carboxylic acid and
its ethyl esters have been synthesized through the condensation of 4-formylpyrazole-3-
carboxylicacids, and their ethyl esters with 3,5-(oxo-, thio-, imino-)substituted thiazolidines.
The clear hypoglycemic activity was determined by their preliminary pharmaceutical
screening, but this issue requires further researches. The highest hypoglycemic activity has
been determined for 1-methyl-4[(4-0x0-2-thioxo-1,3-thiazolidine-5-yliden)methyl]-1H-
pyrazole-3-carboxylicacid. Since this activity is higher than that of the control medication
pioglitazone, the above compound can be considered a promising substrate for developing new
anti-diabetic medications.
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