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Abstract

A novel series of 1, 4-Dihydropyridine (DH®iazolidin-4-one compounds derived from
dihydropyridine hydrazones Schiff bases with thyaglic acid were synthesized through an
efficient Hantzsch reaction and experimentally ebterized by spectral methods using iR,
NMR, C NMR, and mass spectroscopic methods. Herein, D@ synthesized by an
improved Hantzsch procedure in the excellent yiddgisthree different conditions including
reflux condensation, fusion, and the microwavediaion. An additional comparison of applied
methodology routes was used to confirm the advastagcluding short reaction time, good
yields, and operational simplicity. Furthermoreg tstructural and electronic properties of the
studied molecules were theoretically investigategdérforming density functional theory (DFT)
to access reliable results to the experimentalegld’he molecular geometry, HOMO, and
LUMO of the studied compounds were calculated. THeoretical™*C chemical shift results
were also calculated using the gauge independenmti@torbital (GIAO) approach and their

respective linear correlations were obtained.



1. Introduction

1,4-Dihydropyridine derivatives (DHPs) are widelged clinically as L-type calcium
channel blockers (CCBs) in the treatment of hypssitn and cardiovascular dised<e$igure
1 represents some CCBs which prevent calcium fratareg cardiac muscle cells and blood
vessels, resulting in bradycardia and vasodilatiespectively. In the past, DHPs were generally
synthesized by the classical Hantzsch reattiprwhich involves the condensation of two
equivalents of @-keto ester with one equivalent of an aldehyde amdtrogen donor such as
ammonia or ammonium acetft&. A literature survey shows that a number of imev
methods have been recently reported to modify Hahtzprocedures either by using the
diketones instead of thp-keto esters or by replacing ammonia by an aromatgne in
continuous flow conditiolf ** However, some of these methods suffer from |l@agtion times,
low yields, and use of large quantities of volatilganic solvents, therefore, development of an

efficient and versatile method is still required.
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Figure 1. Structures of the most known 1,4-DHP calcium clehbiockers



In addition, the occurrence of the nitrogen andusutontaining heterocyclic ring systems
including thiazolidine as well as related cyclicssgms in numerous biologically active
molecules has been importantly recognized with ndgy¢o the spectrum of activity in several
remarkable pharmacological drugs including antibgtantifungals, antiallergics, antiphlogistics
and antitumor substand@$® In addition, the thiazolidine ring system reprdsea very

important structural unit in drug discovéfy

As a part of our endeavor toward the synthesisesi heterocyclic bioactive agents as
probes for biomolecules in medicinal, biophysicadl dioanalytical chemistry to enhance many
physiological activitie¥>¢ herein, we synthesized and characterized a neigssef 1, 4-
Dihydropyridine derivatives bearing thiazolidin-Ae by three different conditions including
Hantzsch condensation, fusion and microwave irtemtianethods. The synthesized compounds
were characterized on the basis of spectroscopieats including IR*H and**C NMR, as well
as mass spectroscopy. To additionally verify theppsed assignments, quantum chemical
calculations were performed. Therefore, the stmattand electronic properties of the studied
compounds were theoretically investigated and #salts were discussed. In the present study,
we have also extended the probing into the apphicadf Density Functional Theory (DFT)
methods. The DFT methods are more advantageousgowantheir accuracy and low
computational cost. These properties make DFT mpraetical and feasible for the computations
of different molecules. Therefore, these synthesizempounds were theoretically investigated
by B3LYP, as the more popular DFT methods. Thuspmparison was made between the
theoretically calculated®C chemical shift constants and the experimentalgasnred™C

chemical shifts. GIAO (Gauge Including Atomic Odbjtas the most widely used approach for



calculating NMR shielding tensors were applief The Gaussian 09 package was employed to

perform optimization of structures and all the cédtons?.

2. Results and discussion

All the intermediate and the target compounds (Dkazolidine-4-one derivatives)
were synthesized according to the methods sumndafizescheme 1 and 2. As outlined in
Scheme 1 and 2, the reaction included several stk the dihydropyridind was synthesized
in a general Hantzsch procedure by the condensafidwo equivalents of ethyl acetoacetate

with one equivalent of p-hydroxybenzaldehyde andhamum solution under ethanol medium.
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Scheme 1. Preparation procedure of DHPs hydrazone (Sch#ébpawith general structure



The solid product was converted to exdry using ethyl chloroacetate in DMF medium. The
only hydroxyl group of DHP ring undergoes alkylati@uring this step. A nucleophilic
substitution reaction converted esterto its hydrazide3 by refluxing it with hydrazine
monohydrate in ethanol. DHP Schiff bases (hydragofd5 were synthesized by the
condensation of an aromatic aldehyde with prepasattazide using different methods reflux,
fusion and MW irradiation. The yield and reactiame of different methods for newly

synthesized compounds are collected in Table 1.

Table 1. The yield and reaction time of prepared DHPs Hydn& in different methods

Compound Reflux MW irradiation Fusion
Time (hr) Yield % Time(min) Yidd% @ Time(min) Yidd %
4 4 76 13 87 15 85
5 4 81 13 92 15 91
6 4 78 13 86 15 85
7 4 80 13 83 15 87
8 4 72 13 80 15 83
9 4 81 9 92 10 91
10 6 63 15 79 15 81
11 6 61 15 87 15 85
12 4 78 9 84 10 89
13 4 75 9 87 10 90
14 6 77 9 85 10 87
15 4 76 13 87 15 91

As is clear from Table 1, the maximum time of fusand MW methods measured about 15 min
while reflux takes 4-6 hrs. DHP Schiff bases (hydre) 4-15 were converted to the
corresponding DHPs thiadiazolin-4-oda-15a by the condensation reaction of the obtained
Schiff bases with thioglycolic acid and hydrazoneder reflux. The synthetic route of
compounds is outlined in Scheme 2. As can be cdedidrom Table 1, microwave irradiation
has major advantages over the classical approaeth{ A) since shorter reaction time (from

hours to mins) are required and significantly inyerd yields are observed. For instance,
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compoundll was synthesized in 61% vyield, after 6 hours iraeth at the reflux method. In

contrast, the microwave assisted reaction, on akatumina, affords an 87% yield in just 15

minutes.
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4a = 4-chloro phenyl
6a = 3,4-dimethoxy phenyl
7a = 3,4,5-trimethoxy phenyl

8a = 4- N,N-dimethylamino phenyl
9a =4-methoxy phenyl

10a = 3-indolyl
11a = 4-hyroxy pheyl
12a = phenyl

13a = 4-ethyl phenyl
14a = 2-thiophenyl
15a = 4-bromo phenyl

Scheme 2. Preparation of DHPs Thiazolidin-4-one

2.1 Spectral characterization

In this section, spectral studies including the epbsd spectroscopic results for the title
compounds are discussed. Newly synthesized taogepounds were characterized by FTIR,
NMR, *C NMR as well as mass spectral techniques. All dfiethesized compounds gave
satisfactory analyses for the proposed structumbsch were confirmed on the basis of their

spectral data. A complete set of spectral dathetbmplexes is given in Supplementary data.



IR spectra analysis

The IR spectra of the prepared compounds exhilartacteristic bands of the expected functional
groups. The spectral data of compoude’ are in a good agreement with the literattireAs
shown in Figure 2, the presence of bands 1740 346 8m" due to carbonyl stretching and NH

stretching respectively indicates the condensaifaster2 and hydrazine in 1:1 mol ratio.
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Figure 2. IR spectra of compoundsand3.
The IR spectrum of DHPs hydrazone derivatidels shows a strong bond at 1612-1604"cm
that attributed to the stretching vibration of amthine as the main characteristic band which
obviously confirms the formation of Schiff base.
'H and *C NMR spectra analysis
The 'H NMR spectral data of all compounds at ambientpemature in DMSO-gconfirms the

proposed structural elucidation. The spectra ofcalinpounds show the azomethine proton



(CH=N) as singlet signal &t~ 7.91-8.37 ppm. Thd NMR spectra of Schiff bases display the

NH proton (-CO-NH=N-) as singlet signal@t 11.86-11.27 ppm.
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Figure 3. 'H NMR spectra of compourti




The spectra of DHPs 4-thiazolidinone compouddsi5a show the heterocyclic proton -CH (-
SCHN-) appear at a region between 5.16 and 6.65 gpm@ two signal. They also display a
signal até ~ 3.51-4.60 ppm which is attributed to the methglegroup (-CHS). The
disappearance of proton signals attributed to Mhe'H NMR spectra of DHP4-15 supports
the condensation of aromatic aldehydes with prepdmgdrazides. As it can be observed in
Figures 3 and 4, all protons of cyclic, aromatiegriand methyl groups are observed in their

expected region for compoundsndl12a, respectively.

Figure4. *H NMR spectra of compountRa

Also, the®C NMR spectra of compounds were recorded in DMSOAd spectra exhibited
signals from azomethine carbondat 170 ppm as the highest chemical shift in outlsgsized
Schiff bases. The carbons of the thiazolidine-4-system appear betweén~ 59.1-59.4 ppm

and 28.0-28.8 ppm which are attributed to the caroSCHN and -CHS, respectively. All
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assignments for other carbon were found as expettedddition,’*C DEPT NMR and™N

NMR of compound®a and10a are presented in Figures 5 and 6, respectively.
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Figure 5. *C NMR and DEPT spectrum of compouga
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Figure 6. >N NMR spectrum of compountDa

These spectra also support the proposed struciuo®mpounds.

M ass spectra analysis

Mass spectrometry as a powerful structural charaeteon technique in coordination chemistry
has been successfully used to confirm the moledalarpeaks of all compounds. The peaks
intensity gives an idea about the stability of freemts, especially with the base peak. The
electron impact spectrum of the studied compousdsharacterized by high relative intensity

molecular ion peaks. The mass spectrum of comp@arnsl presented in Fig. 7 as a case study.
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Figure 7. Mass spectrum of compouid

In addition, as can be concluded from Table 2 BBérevead the observed [M+H] is in good

agreement with calculated [M+H].

Table 2. ESI mass spectra data for DHPs thiazolidin-4-cerévdtives

Compound Structure Calc. [M+H] Found. [M+H]
4a CsoH32CIN3O;S 615.1096 615.2225
6a Cs2H37N300S 640.6682 640.1580
7a Cs3H3gN3010S 670.7428 670.3013
8a CsoH3sN4O;S 623.7327 623.0603
%9a C31H3sN308S 610.6909 610.2073
10a CsH34N4O;S 619.7009 6192239
1la CsoH33N30S 596.6643 596.2102
12a CsoH33N30/S 580.6649 580.2907
13a CsH37N30;S 608.7180 608.2568
14a CogH31N30;S, 586.6936 586.2485
15a CsoH32BrN3;O7S 659.5569 659.0400
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2.2 Computational study

In present work, a non-local DFT method, B3LYP, weed to perform theoretical
calculations on the studied compounds. The geonoétall compounds was fully optimized at
the B3LYP level of theory along with standard 6-8G1d,p) basis set which has amply been
proven to give very good ground-state geometridso,Ano constraints were imposed on the
structure during the geometry optimizations. Thierational frequency analyses, calculated at
the same level of theory, indicate that the optedizstructures are at the stationary points
corresponding to local minima without any imagin&ggquency. The electronic properties were
calculated using B3LYP/6-311+G(d,p) based on th&nmoped structures. The Gaussian 09
package was employed to perform optimization afcitres and all the calculations. The results
are discussed for compourd@ and the corresponding thiazolidin-4-one derivatisempound

12a as cases study. The geometry optimization yietagplanar structures.

2.2.1 Electronic properties

The frontier molecular orbitals, as the most imaottorbitals in a molecule, play a significant
role in the electronic properties and determinewhg the compound interacts with other species
and provide useful information about the biologicaéchanisdt. The HOMO (the highest
occupied molecular orbital) represents the abibitglonate an electron and LUMO (the lowest-
lying unoccupied molecular orbitals) as an elecmoneptor represents the ability to receive an
electron. The frontier orbital gap, the energy gapnveen HOMO and LUMO represents the
stability of structures and helps to characteriagmes significant issues including the kinetic
stability as well as chemical reactivity of the qwund. In order to evaluate the energetic

behavior of the title compounds, we carried outwaltions for compound&2 and12a. Taking

14



the DFT result, the shapes of frontier moleculabitals for these compounds have been

demonstrated in Fig. 8.

LUMO PLOT LUMO PLOT
(EXCITED STATE) (EXCITED STATE)
I, I,

ELumo=0.183 a.u. ELumo=0.168 a.u.

AE =-0.412 a.u. AE =-0.383 a.u.
Enomo= -0.229 a.u. Enomo = -0.215 a.u.
—Y —Y
HOMO PLOT HOMO PLOT
(GROUND STATE) (GROUND STATE)

Figure 8. The atomic orbital compositions of the frontierlewular orbital ofl2 and12a
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It is seen that the HOMO of two compounds is mokibated on the benzene ring, azomethine
group and partly related to acetate group. It enstat for compound2, while the HOMO is
localized on whole the pyridine ring, almost thetene ring, and a part of azomethine group,
the LUMO is localized mainly on the pyridine ringlmost the azomethine group. Also, for
compoundl2a the benzene ring and thiazolidin-4-one has no dmitton to the orbitals. High
instability of this compound?2a is due to the thiazolidin-4-one specific structunad electronic

features. This small energy gap confirms high cloahreactivity as well as high polarizability.

2.2.2NMR analysis

In order to a comparison between the experimemiltiaeoretical NMR data, which may
be helpful in making correct assignments and unaeding the relationship between chemical
shift and molecular structuré3C NMR chemical shifts calculation for further cfaration of
synthesized compounds are reported. To clarify thktion between theoretical and
experimental values of NMR chemical shift constatiie experimental data are plotted vs.
computed values. THEC NMR chemical shifts of all carbons were calcudate the optimized

structures of compounds using B3LYP method emplp@i81+G(d,p) basis set for all atoms.

In order to compute th€C NMR chemical shifts, each couple of carbon atemsequivalent
locations of the compound was considered as eauivand their average of chemical shifts

were calculated.
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Figure 9. Experimental values vs. theoreti¢3C NMR chemical shifts of compouri®
The statistical parameters of computé@ NMR chemical shifts along with experimental data

for compoundLO are given in Fig. 9. As can be seen, the restdtsnareasonable agreement with

experimental values.

3. Conclusion

Calcium channel blockers (CCBs) were developeténl970s and are now widely used.
CCBs are drugs that block the entry of calcium intydiac muscle and arteries. Among
pharmacologically important heterocyclic compountig-Dihydropyridine derivatives (DHPS)

have long been used as CCBs in pharmacology. Tdledical activity of these compounds is

17



enhanced on undergoing bearing containing hetelioayegs, particularly, the agents within the
thiazolidine system have been of great scientifupl@tation and interest as these are
accompanied by almost all the biological profilesl @harmacological activities. In summary, a
new series of 1, 4-Dihydropyridine derivatives liregthiazolidin-4-one has been synthesized by
three different conditions including Hantzsch camsigion, fusion and microwave irradiation
methods and characterized by structural, analyieel detailed spectroscopic methods. All
newly synthesized compounds were structurally dtarzed by different spectroscopic
methods including IR™H and **C NMR, as well as mass analysis which they werel use
identify the products. To additionally verify theroposed assignment, quantum chemical
calculations were performed. Therefore, the stmattand electronic properties of the studied

compounds were theoretically investigated and ¢lsalts were discussed.

4. Experimental protocols
4.1 Materials, instrumentation and spectral measurements

All starting materials were purchased from Merclgn&, Scharlau, Aldrich, J. S. Baker and
used as received. 4-(dimethylamino) benzaldehydeegthoxybenzaldehyde, benzaldehyde, 4-
ethylbenzaldehyde, 4-hydoxybenzaldehyde, 4-nitrpalelehyde, 3, 4-dimethoxybenzaldehyde,
4-bromobenzaldehyde, 3, 4, 5-trimethoxybenzaldehyelee supplied from Aldrich. Hydrazine,
ethylacetoacetate, thiophene -2-carbaldehyde, 2ap&yacetic acid, indol-3-carbaldehyde, 2-
chloroethylacetate, 4-chlorobenzaldehyde were nétafrom Merck. All solvents employed in
synthesis were of extra-pure grade and used as/eelceithout further purification. Thin-layer
chromatography (TLC) was carried out by using ahum sheet coated with silica gel 6OF

(Merck), iodine and ultraviolet (UV) light was uséxt visualized TLC plates.
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IR spectra were recorded by using Shimadzu FTIRAAYf spectrophotometer in the region
4000-400 cni in KBr pellet. The spectra were collected withesalution of 2 cit with 15
scans. The mass spectra were scanned by the BEhigeehat 70 eV with an Agilent
Technologies 5975C spectrometer. The experimeaiaks of'H and**C NMR spectra for the
studied compounds were scanned on a Bruker AvaffeMHz spectrometer with a field
gradient operating at 400.122 MHz for proton obagon and 100.61 MHz for carbon
observation. TMS as the internal standard was aseaéferenced to 0.0 ppm and DMS©adhs
used as the solvent. The experiments were runlotkimode, with sufficient a number of scans
to achieve S/N ratios 200:1 (ca.). NMR spectra waained at a probe temperature of about

298 K. Melting points were recorded on a Fishem3omelting point apparatus.

4.2 Preparation methods

Two series of compounds were derived from DHPs. firseseries of DHPs Schiff bases were
synthesized from DHPs hydrazide with different aatimaldehydes (Scheme 1). In the second
series, the DHPs thiazolidinone were derived betoetyclization of the DHPs Schiff bases by
using the cyclization agent (mercapto acetic aa&lan efficient route to synthesize substituted
DHPs thiazolidin-4-one derivatives (Scheme 2).
1,1'-(4-(4-hydroxyphenyl)-2,6-dimethyl-1,4-dihydyadine-3,5-diyl)dipropan-1-one (1) was
prepared by mixing (10.0 g, 81.8 mmol)whydroxy benzaldehyde and (16.0 g, 123 mmol) of
ethyl acetoacetate with (16.5 g, 123 mmol) of amimmonacetate in 100.0 mL of ethanol. The
solution was refluxed for 16 h and poured on tcsbkrice. Then, it was filtered, washed with
water and dried at room temperature. Recrystallimadtom ethanol/DMF afforded the purified

crystals.
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(Yield, 60%); mp 239-241°C; IR (KBr, ¢y 3348, 3101, 2985, 1661, 1612, 1591, 1510, 1489,
1369, 1226, 1130, 1022 NMR (DMSO-d6,3/ppm) 1.13 (t, 6H,)=8, CHCHs), 2.23 (s, 6H,
CHs), 3.98 (q, 4H,=8, OCHCHy), 4.74 (s, 1H, CH), 6.57 (d, 2K=8, Ar-H), 6.92 (d, 2H,)=8,
Ar-H), 8.70 (s, 1H, NH), and 9.08 (s, 1H, OHJC NMR (DMSO-d6,5/ppm), 167.5, 155.8,

145.2, 139.3, 128.7, 114.8, 102.7, 59.3, 38.2,,11816.

ethyl 2-(4-(2,6-dimethyl-3,5-dipropionyl-1,4-dihygbyridin-4-yl) phenoxy)acetate(2) was
prepared by the addition of compouh¢B.0 g, 23 mmol) to chloroethyl acetate (4.2 gnd#ol)
and KCOs (4.6 g, 34 mmol) in 125 mL of DMF. The resultingxtore was stirred at 82C for
20 h. The reaction mixture was cooled down to raemperature and poured onto ice-water.

The precipitate was filtered, washed with cold ethaand then dried in air.

(Yield 74%); mp 239-24°C; IR (KBr, cm') 3249, 3228, 3101, 2976, 1691, 1662, 1612, 1570,
1508, 1305, 1211, 1118, 102 NMR (DMSO-d6,5/ppm) 8.77 (S, 1H, NH), 7.04 (d, 28 =

8.6, Ar-H), 6.7 (d , 2HJ = 8.6, Ar-H), 4.79 (S, 1H, CH), 4.68 (S, 2H, OFHD), 4.15 (q, 2H)

= 8, OCHCHs), 3.98 (g, 4H, = 4, OCHCHs), 2.24 (S, 6H, Ch), 1.20 (t, 6HJ=8, CH), 1.13

(t, 6H, J = 8, OCHCHs); *C NMR (DMSO-d6,3/ppm): 169.3, 167.4, 156.2, 145.6, 141.6,

128.7, 114.2, 102.4, 65.0, 61.0, 59.4, 38.2, 1BI&.

2-(4-(2,6-dimethyl-3,5-dipropionyl-1,4-dihydropyind4-yl) phenoxy)acetohydrazid€3): An

ethanolic solution (75 mL) of compoun? (6.5 g, 15 mmol) was added to hydrazine
monohydrate (2.4 g, 75 mmol). Then, the solutios Wwaated under reflux for 4 h. The reaction
mixture was cooled down to room temperature andgmbwn to crush ice. Recrystallization

from ethanol/DMF afforded the purified white pretipe.
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(Yield 81%); mp 191-195C; IR (KBr, cmi') 3346, 3254, 3102, 2981, 1743, 1689, 1624, 1504,
1366, 1305, 1276, 1205, 1089 NMR (DMSO-d6,5/ppm): 9.20 (S, 1H, NH-N}J, 8.77 (S,
1H, NH), 7.04 (d, 2H)) = 8.2, Ar-H), 6.75 (d, 2H) = 8, Ar-H), 4.79 (S, 1H, CH), 4.40 (S, 2H,
OCH,CO), 4.30 (S, 2H, NHNP), 3.98 (q, 4HJ=4, OCHCH), 2.24 (S, 6H, Ch), 1.13 (t, 6H,
J=4, OCHCH); **C NMR (DMS0-d6,5/ppm): 167.4, 167.2, 156.5, 145.6, 141.6, 128.3,3.1

102.5, 66.7, 59.4, 38.2, 18.68, 14.6.

4.3 General procedure for the synthesis of DHP- hydrazone (Schiff bases) (4-15)

Method A (Reflux Condensation method)

An ethanolic solution (25 mL) of Hydrazo®g0.5 g, 1.2 mmol) was mixed with (1.2 mmol) of
aldehyde. The solution was acidified by adding @drof glacial acetic acid and refluxed for 8
h. Then, the reaction mixture was concentratedvaperation, and the precipitate of Schiff base
complexes was collected by filtration, washed witt water, ethanol and finally with a small
portion of diethyl ether to extract all organic iamjies solvent.

Method B (Fusion)

Compound 8) (1 mmol) was mixed with appropriate aldehydem¢hol). Then, the mixture was
inserted into a pyrex beaker which was placed iniabath heat to fusion for the specified time
Table 1). The progress of the reaction was mordtdrg TLC on completion the resulting
mixture. The reaction mixture was extracted withyetcetate. The ethereal layer was dried over
anhydrous sodium sulfate and the solvent was rechowveler reduced pressure. The Extracts
were dried over anhydrous sodium sulfate, evaporae recrystallized with a suitable solvent.
Method C (Microwaveirradiation):

A simple and fast synthesis of DHPs hydrazone $bli$es was performed by the microwave-

assisted reaction, on neutral alumina. A mixturecofmpound3 (1 mmol, 0.417 g) and

21



appropriate aldehydes (1 mmol) was inserted in@0@ml pyrex beaker filled with neutral
alumina and subjected to microwave irradiation tfe specified time at its full power of 900
watts (Table 1). The completion of the reaction wamitored by TLC. The mixture was then
cooled to room temperature and extracted with edbgtate. The concentration of the combined
extracts under reduced pressure and recrystadlizatf the residue (EtOH) provided the title

compounds (Table 2).

The physical properties and spectral data of peghBHPs hydrazone are given below.
(E)-diethyl  4-(4-(2-(2-(4-chlorobenzylidene)hydmagd)-2-oxoethoxy)phenyl)-2,6-dimethyl-1,4
dihydropyridine-3,5-dicarboxylatét): recrystallized from DMF/EtOH; mp 246-243; IR (KBr,
cm') 3298, 3234, 3099, 2980, 2900, 1691, 1660, 16306, 1490, 1215H NMR (DMSO-ds,
8/ppm): 11.62 (S, 1H, CONH), 8.77 (S, 1H, NH), 8(3l 1H, CH=N), 7.7-6.8 ( m, 8H, Ar-H),
5.06 (S, 1H, CH) , 4.8 (S, 2H, OGEO), 3.9 (m, 4H, OCkCHs), 2.5 (S, 6H, Ch), 1.1 (t, 6H,
OCH,CHs); °C NMR (DMSO-d6,8/ppm): 169.7, 167.5, 156.8, 156.4, 147.0, 145.5%.84

141.7, 141.1, 138.6, 129.3, 129.0, 114.4, 114.2,51®%6.9, 59.4, 43.1, 18.6, 14.6.

(E)-diethyl 4-(4-(2-(2-(4-nitrobenzylidene)hydraglin2-oxoethoxy)phenyl)-2,6-dimethyl-1,4-
dihydropyridine-3,5-dicarboxylatgb): recrystallized from DMF/EtOH; mp 244-2%5; IR (KBr,
cm') 3298, 3234, 3099, 2980, 2900, 1691, 1660, 1682611490, 1215H NMR (DMSO-d6,
3/ppm): 11.86 (S, 1H, CONH), 8.7 (S, 1H, NH), 8.3 {8, CH=N), 8.1- 6.76 (m, 8H, Ar-H),
5.11 (S, 1H, CH), 4.80 (S, 2H, OGED), 3.98 (m, 4H, OCKCH3), 2.24 (S, 6H, CH), 1.14 (t,
6H, OCHCHs); *C NMR (DMSO-d6,5/ppm): 167.4, 165.4, 148.2, 145.5, 141.8, 130.8,82

128.4, 114.2, 102.5, 66.8, 59.4, 43.6, 18.6, 14.6.
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(E)-diethyl 4-(4-(2-(2-(3,4-dimethoxybenzylideneltayzinyl)-2-oxoethoxy)phenyl)-2,6-dimethyl-
1,4-dihydropyridine-3,5-dicarboxylaté): recrystallized from DMF/EtOH; mp 214-2€; IR
(KBr, cm) 3346, 3186, 3086, 2945, 2843, 1710, 1689, 1658311489, 1290'H NMR
(DMSO0-d6,8/ppm): 11.52 (S, 1H, CONH), 8.82 (S, 1H, NH), 8(%/ 1H, CH=N), 7.36- 6.89
(m, 7H, Ar-H), 5.12 (S,1H, CH), 4.85 (S, 2H, OGE0D), 4.63 (m, 4H, OCHCH), 3.85 (S, 3H,
OCHg), 3.83(S, 3H, OCH), 2.3(S, 6H, ChH), 1.16 (t, 6H, OChKCHs); **C NMR (DMSO-ds6,

d/ppm): 168.5, 167.1, 149.3, 128.4, 114.5, 111.2,8(9.3, 55.8, 50.1, 42.8, 18.6, 14.6.

(E)-diethyl 2,6-dimethyl-4-(4-(2-0x0-2-(2-(3,4,5qtethoxybenzylidene) hydrazinyl) ethoxy)
phenyl) - 1,4-dihydropyridine-3,5-dicarboxylaf@): recrystallized from DMF/EtOH; mp 212-
214C; IR (KBr, cm') 3298, 3234, 3099, 2980, 1689, 1678,1647, 15082,1215;'"H NMR
(DMSO-d6,5/ppm): 11.59 (S, 1H, CONH), 8.76 (S, 1H, NH), 7($] 1H, CH=N), 7.0-6.7 (m,
6H, Ar-H), 5.07 (S, 1H, CH), 4.8 (S, 2H, OGED),3.82 (m, 4H, OCHCH), 3.8(S, 6H, OCH) ,
3,69(S, 3H, OCH), 2.24(S, 6H, Ch), 1.16 (t, 6H, OCBCHs);**C NMR (DMSO-d6,5/ppm):
169.7, 167.4, 164.8, 156.9,153.6, 130.0, 128.8,612B14.5, 114.2, 104.6, 102.9, 60.6, 59.4,

56.3, 18.6, 14.5.

(E)-diethyl 2,6-dimethyl-4-(4-(2-ox0-2-(2-(4-dimgliiminobenzylidene) hydrazinyl) ethoxy)
phenyl)-1,4-dihydropyridine-3,5-dicarboxylaf®): recrystallized from DMF/EtOH; mp 217-218
°C; IR (KBr, cmi') 3290, 3232, 3099, 2980, 1676, 1660, 1604,15042,14220;'H NMR
(DMSO-d6,3/ppm): 11.27 (S, 1H, CONH), 8.76 (S, 1H, NH), 7(86 1H, CH=N), 7.5-6.7 (m,
8H, Ar-H), 5.01 (S, 1H, CH), 4.8 (S, 2H, OQED), 4.0 (m, 4H, OCHCHz), 2.96 (S, 6H, N-
CHs), 2.24 (S, 6H, Ch), 1.16 (S, 6H, OCkCH3); *C NMR (DMSO-d6,5/ppm): 169.0, 167.4,
156.6,152.0, 151.8, 145.50, 144.9, 128.9, 128.8,6120121.9, 114.3, 112.4, 102.6, 59.3, 18.7,

14.6.
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(E)-diethyl 2,6-dimethyl-4-(4-(2-ox0-2-(2-(4-metlgbgnzylidene) hydrazinyl) ethoxy) phenyl)-
1,4-dihydropyridine-3,5-dicarboxylaté): recrystalized from DMF/EtOH; mp 222-22% IR
(KBr, cm?) 3315, 3095, 2926, 1678,1643,1608,1504, 1444, I'MBIMR (DMSO-d6,5/ppm):
11.43(S, 1H, CONH), 8.76(S, 1H, NH), 8.3(S, 1H, @H7.9-6.7(m, 8H, Ar-H), 5.0(S, 1H,
CH), 4.8(S, 2H, OCKCO),4.0(m, 4H, OCKCH3), 3.98(S, 3H, OCEH), 2.24(S, 6H, Ch),1.16(S,
6H, OCHCH:).2*C NMR (DMSO-d6,56/ppm): 169.3, 167.5, 156.8, 145.5, 141.1, 129.8,60,

127.8, 114.2, 102.4, 64.9,59.4, 55.7, 43.9,18.6.14

(E)-diethyl 4-(4-(2-(2-((1H-indol-3-yl)methyleneYirazinyl)-2-oxoethoxy)phenyl)-2,6-dimethyl-
1,4-dihydropyridine-3,5-dicarboxylat¢10). recrystallized from MeOH; mp 230-23Z; IR
(KBr, cmit) 3334, 3223, 3095, 2978, 1689, 1656, 1604, 1506411213 *H NMR (DMSO-ds6,
8/ppm): 11.56 (S, 1H, CONH), 11.25 (S, 1H, NH-ind@)76 (S, 1H, NH), 8.32 (S, 1H, CH=N),
7.9-6.7 (m, 8H, Ar-H), 5.09 (S, 1H, CH), 4.8 (S, ,268CHCO), 3.97 (m, 4H, OCKCHy),
2.24(S, 6H, CH), 1.15 (S, 6H, OCkCHs); :°C NMR (DMSO-d6,5/ppm): 168.8, 167.4, 145.5,

137.7,137.4, 137.1, 131.0,128.7, 114.5,114.0,41&G2.4, 43.7, 18.6, 14.6.

(E)-diethyl 2,6-dimethyl-4-(4-(2-ox0-2-(2-(4-hydytrenzylidene) hydrazinyl) ethoxy) phenyl)-
1,4-dihydropyridine-3,5-dicarboxylat€l1): recrystallized from MeOH; mp 237-23%C; IR
(KBr, cmY) 3334,3223, 3095, 2978, 1689, 1658, 1604,15064,14213;*H NMR (DMSO-ds6,
8/ppm): 11.4 (S, 1H, CONH), 9.6 (S, 1H, OH), 8.8 (8|, NH), 7.9 (S, 1H, CH=N), 7.58-6.77
(m,8H, Ar-H), 5.07 (S, 1H, CH), 4.85 (S, 2H, OGE0D), 4.06 (m, 4H, OCKCHs), 1.2(t, 6H,
OCH,CHs); °C NMR (DMSO-d6,8/ppm): 169.1, 167.4, 148.6, 145.5, 144.5, 141.6.42

129.0, 128.77, 128.6, 116.3, 114.5, 114.2, 105%),%9.4, 118.7, 14.6.
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(E)-diethyl 4-(4-(2-(2-benzylidenehydrazinyl)-2-eXwoxy)phenyl)-2,6-dimethyl-1,4-
dihydropyridine-3,5-dicarboxylat€12): recrystallized from DMF/EtOH; mp 234-23&; IR
(KBr, cmit) 3277, 3234, 3097, 2926, 1687, 1658, 1604, 1504911228 'H NMR (DMSO-d6,
8/ppm): 11.61 (S, 1H, CONH), 8.8 (S, 1H, NH), 8.0 {8, CH=N), 7.75-6.80 (m, 9H, Ar-H),
5.12 (S, 1H, CH), 4.86 (S, 2H, OQQED), 4.06 (m, 4H, OCKCHz), 2.3 (S, 6H, CH), 1.2 (t, 6H,
OCH,CHs). 3C NMR (DMSO-d6, 8/ppm): 169.6, 167.4, 164.8, 156.8, 156.4, 148.%.8,4
144.1, 141.2, 134.6, 134.4, 130.3, 130.4, 129.8,8,2128.6, 127.5, 127.3, 102.4, 66.9, 65.08,

59.44, 18.6, 14.6.

(E)-diethyl 4-(4-(2-(2-(4-ethylbenzylidene)hydrad)r2-oxoethoxy)phenyl)-2,6-dimethyl-1,4-
dihydropyridine-3,5-dicarboxylatél3): recrystallized from MeOH; mp 231-23Z; IR (KBr,
cm?) 3286, 3238, 3099, 2972, 1676, 1660, 1504, 123MR (DMSO-d6,5/ppm): 11.56 (S,
1H, CONH), 8.82 (S, 1H, NH), 8.03 (S, 1H, CH=N)67-6.80 (m, 8H, Ar-H), 5.1 (S, 1H, CH),
4.86 (S, 2H, OCKCO), 4.05 (m, 4H, OCKCHz), 2.7 (m,2H, CHCH3), 2.3 (S, 6H, CH), 1.2 (t,
6H, OCHCHs), 1.19 (t, 3H, CHCH3); *C NMR (DMSO-d6, 100 MHz3/ppm): 176.6, 146.5,

144.4,132.0, 128.7, 128.7, 127.6, 127.4, 114.2,51%9.4, 28.5, 18.6, 14.7.

(E)-diethyl 2,6-dimethyl-4-(4-(2-oxo0-2-(2-(thioph8rylmethylene)hydrazinyl)ethoxy) phenyl)-
1,4-dihydropyridine-3,5-dicarboxylatéi4): recrystallized from DMF/ EteOH; mp 262-26G;

IR (KBr, cm) 3388, 3284, 3228, 3099, 2974, 1666, 1608, 1588811444, 1228'H NMR
(DMSO0-d6,5/ppm): 11.51 (S, 1H, CONH), 8.77 (S, 1H, NH), 81 {H, CH=N), 7.66-6.65 (m,
7H, Ar-H), 4.96(S,1H, CH), 4.8 (S, 2H, OGED), 4.0 (m,4H, OCkCH3), 2.24(S, 6H, Ch),
1.52 (t, 6H, OCHCHsz); 1°C NMR (DMSO-d6,5/ppm): 167.4, 164.6, 145.7, 143.5, 139.3, 132.3,

129.5, 128.7, 128.6, 128.4, 114.4, 114.1, 102.%,38.6, 14.8.
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(E)-diethyl 2,6-dimethyl-4-(4-(2-0x0-2-(2-(4-bronsstzylidene) hydrazinyl) ethoxy) phenyl)-1,4-
dihydropyridine-3,5-dicarboxylat€l5): recrystallized from DMF/ EteOH; mp 235-28C; IR
(KBr, cm?) 3311, 3275, 3097, 2981, 1676, 1647, 1604, 1508911226 H NMR (DMSO-ds,
8/ppm): 11.63 (S, 1H, CONH), 8.77 (S, 1H, NH), 7(S7 1H, CH=N), 7.64-6.33 (m, 8H, Ar-H),
5.06 (S, 1H, CH), 4.8(S, 2H, OGEO), 4.0(m, 4H, OCKCH;), 2.24 (S, 6H, CH), 1.14 (t, 6H,
OCH,CHs); °C NMR (DMSO-d6,8/ppm): 173.8, 165.2, 158.5, 151.8, 142.9, 135.£.13

131,2, 126.4, 114.7, 102.3, 68.7, 62.9, 42.8, 164A.

4.4 General procedure for the synthesis of DHP- Thiazolidin-4-one (4a-15a)

To the clear solution of dihydropyridine hydrazonels 4-15 (0.001 mol) in 20ml DMF,
thioglycolic acid (0.001mol, 0.184 g) was added amt chloride ( 0.001 mmol) , the reaction
mixtures was heated at 80—85 °C for 16 using hbath, After the completion of the reaction
(TLC ) monitoring using Hexane: EtOAc, 7:3, v/v.e'mixture was poured in crash ice 150ml,
the mixture neutralized with a saturated solutidrsedium carbonate. After stirring for few
minutes organic layer was separated and washee tiviee with distilled water, recrystalized
from suitable solvents.

diethyl  4-(4-(2-(2-(4-chlorophenyl)-4-oxothiazold8-ylamino)-2-oxoethoxy)  phenyl)-2,6-
dimethyl-1,4-dihydropyridine-3,5-dicarboxylafda): recrystallized from ethanol, Yield 53%,;
mp 230-232C; IR (KBr, cni') 3300, 3234, 3099, 2981, 1672. 1645, 1506, 142P61H NMR
(DMSO-d6,5/ppm) 11.62 (S, 1H, CONH), 8.76 (S, 1H, NH), 7.7246(m, 8H, Ar-H), 5.9/5.45
(S, 1H, N-CH-S), 5.06 (S, 1H,_CH), 4.8 (S, 2H, OCB), 3.99 (m, 4H, OCCHjs), 3.88 (m,
1H, SCH), 3.65 (d, 1H, SCb), 2.24 (S, 6H, Ch), 1.16 (t, 6H, OCKCH;); **C NMR (DMSO-

dé6, o/ppm), 169.7, 167.4, 166.5, 147.0, 145.5, 130.9.3,2129.2, 129.0, 128.8, 128.6, 114.5,
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114.2, 102.4, 79.6, 74.9, 59.4, 43.2, 29.1, 28476;1HRMS (ESI), GoH3:CIN3O;S, calculated

[M+H] 615.1096, observed [M+H] 615.2225.

diethyl 4-(4-(2-(2-(3,4-dimethoxyphenyl)-4-oxotlukdin-3-ylamino)-2-oxoethoxy) phenyl)-2,6-
dimethyl-1,4-dihydropyridine-3,5-dicarboxylatéa): recrystallized from CHG| (Yield 54%);
mp 228-229°C; IR (KBr, cni') 3346, 3186, 3086, 2945, 2843, 1710, 1689, 1638311489,
1290; *H NMR (DMSO-d6,8/ppm), 11.52/11.44 (d,1H, CONH), 8.84(S, 1H, NHR176.91
(m,7H, Ar-H), 5.52 (S,1H, N-CH-S), 5.16 (S, 1H, CH)80 (S, OCHKCO), 3.65 (d, 1H, S-CH),
3.74(d, 1H, S-Ch), 4.43 (m, 4H, OCKCHs), 4.04 (S, 3H, OC}H, 3.86 (S,3H, OCH), 2.3(S,
6H, CHs), 1.19 (t, 6H, OCKCHs); **C NMR (DMSO-d6,5/ppm), 168.7, 167.3, 165.0, 145.6,
139.4, 129.4, 128.8, 128.4, 114.5, 102.6, 79.83,@/.7, 59.3, 50.2, 44.3, 28.7, 14.5; HRMS
(ESI), GoH37N3OgS, calculated [M+H] 640.6682, observed [M+H] 64@Q5

diethyl 2,6-dimethyl-4-(4-(2-o0x0-2-(4-0x0-2-(3,4sBrethoxyphenyl)thiazolidin-3-
ylamino)ethoxy)phenyl)-1,4-dihydropyridine-3,5-dioaxylate (7a): recrystallized from CHGJ
(Yield 47%); mp 215-217C; IR (KBr, cnit) 3339, 3172, 3083, 2947, 2883, 1711, 1681, 1675,
1590, 1487, 1290°H NMR (DMSO-d6,5/ppm), 11.59/11.49 (S, 1H, CONH), 8.76 (S, 1H,NH),
7.0-6.73 (m, 6H, Ar-H), 6.54/ 5.65 (S, 1H, N-CH-S)07 (S, 1H , CH), 4.84 (S, 2H, OGED),
4.80 (S, 2H, S-Ch), 3.88 (m, 4H, OCKCH3), 3.8 (S, 6H, OCH), 3.69 (S, 3H, OCFHJ, 3.66 (m,
1H, S-CH), 3.51 (m, 1H, S-Ch), 2.24 (S, 6H, Ch), 1.14 (t, 6H, OCKCHs); *C NMR
(DMSO-d6, 6/ppm), 167.7, 166.4, 165.0, 146.7, 139.4, 129.4.92127.4, 114.6, 102.7, 8.9,
75.6, 67.8, 59.3, 50.3, 44.3, 28.8, 14.5; HRMS JES$kL3H3N30,0S, calculated [M+H]
670.7428, observed [M+H] 670.3013.

diethyl 4-(4-(2-(2-(4-(dimethylamino)phenyl)-4-dxietzolidin-3-ylamino)-2-oxoethoxy) phenyl)-

2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylai{@a): recrystallized from CHGJ (Yield
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42%); mp 207-208C; IR (KBr, cni') 3277, 3086, 3017, 2984, 2931, 1684, 1668, 168661
1447, 1213H NMR (DMSO-d6,8/ppm), 11.27/11.19 (S, 1H, CONH), 8.76 (S, 1H, N8i}-
6.8 (M, 8H, Ar-H), 6.41/5.65 (S, 1H, N-CH-S), 4.89(H, CH), 4.5 (S, 2H, OGEO), 3.98 (m,
4H, OCHCHs), 3.78 (d, 1H, S-Cb), 3.76 (d, 1H, S-CbJ, 3.1(S, 6H, N-Ch), 2.24(S, 6H, Ch),
1.16 (t, 6H, OCHCHs, J =7 MHz)**C NMR (DMSO-d6,5/ppm), 170.9, 167.4, 164.4, 145.6,
129.4, 129.0, 128.2, 114.3, 102.4, 79.78, 74.81,583.7, 28.0, 18.7, 14.6; HRMS (ESI),

C32H3sN4O;S, calculated [M+H] 623.7327, observed [M+H] 62386

diethyl 4-(4-(2-(2-(4-methoxyphenyl)-4-oxothiazwii@-ylamino)-2-oxoethoxy)phenyl)-2,6-
dimethyl-1,4-dihydropyridine-3,5-dicarboxylat@a): recrystallized from CHGJ (Yield 49%);
mp 190-192°C; IR (KBr, cni') 3300, 3087, 3029, 2981, 2929, 1691, 1668, 1660811438,
1207;*H NMR (DMSO-d6,5/ppm), 11.43/11.38 (d, 1H, CONH), 8.76 (S, 1H,NHP3-6.7 (m,
8H, Ar-H), 6.5/5.6 (S, 1H, N-CH-S), 5.03 (S, 1H, LH.8 (S, 2H, OCKCO), 4.0 (m, 4H,
OCH,CHs), 3.8(S, 3H, OCH), 3.63(d, 1H, S-Ch), 3.52(d, 1H, S-Cb}, 2.24(S, 6H, Ch),
1.14(t,6H, OCHCHs). *C NMR (DMSO-d6,5/ppm), 169.3, 167.5, 156.8, 145.5, 141.1, 129.4,
128.8, 128.6, 127.7, 114.6, 102.4, 64.9, 59.4,,587, 28.6, 14.6; HRMS (ESI) 3{35N30sS,

calculated [M+H] 610.6909, observed [M+H] 610.2073.

diethyl 4-(4-(2-(2-(1H-indol-3-yl)-4-oxothiazolidig-ylamino)-2-oxoethoxy)phenyl)-2,6-
dimethyl-1,4-dihydropyridine-3,5-dicarboxylaf#a): recrystallized from ethanol, (Yield 45%,);
mp 221-222°C; IR (KBr, cmi') 3267, 3086, 3027, 2980, 2931, 1689, 1678, 1658611442,
1215;*H NMR (DMSO-d6,5/ppm), 11.61 (S, 1H, CONH), 11.25 (S, 1H, NH-ind@)76 (S,
1H, NH), 7.81-6.75 (m, 9H, Ar-H), 6.56/5.21 (S, 1N-CH-S), 5.06 (S, 1H, CH), 4.80 (S, 2H,

OCH,CO), 4.02 (m, 4H, OCHKCH,), 3.80 (d, 1H, S-CH, 3.72 (d, 1H, S-Ch), 2.24 (S, 6H,
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CHs), 1.14 (t, 6H, OCHCHs); HRMS (ESI), GH3uN4O:S, calculated [M+H] 619.7009,

observed [M+H] 619.2239.

diethyl 4-(4-(2-(2-(4-hydroxyphenyl)-4-oxothiazatieB-ylamino)-2-oxoethoxy)phenyl)-2,6-
dimethyl-1,4-dihydropyridine-3,5-dicarboxylatélla): recrystallized from acetone. (Yield
40%); mp 166-168C; IR (KBr, cni') 3284, 3219, 3095, 2980, 2929, 1685, 1654, 168081
1444, 1203'H NMR (DMSO0-d6,8/ppm), 11.35/11.30 (S, 1H, CONH), 9.89 (S, 1H, OBi)6

(S, 1H, NH), 7.89-6.73(m, 8H, Ar-H), 6.53/5.70 ($J, N-CH-S), 5.01 (S, 1H, CH), 4.80(S, 2H,
OCH,CO), 4.0(m, 4H, OCBCHs), 3.77 (d, 1H, S-CH J= 21.72 MHz), 3.54 (d, 1H, SGHI=
22.8 MHz), 2.24 (S, 6H, C§i 1.14 (t, 6H, OCKCHs); *C NMR (DMSO-d6,8/ppm), 169.4,
167.0, 164.7, 145.1, 129.6, 129.0, 128.4, 116.4,5,1102.2, 79.6, 74.3, 59.4, 43.5, 28.7, 14.6.

HRMS (ESI), GoH33N30sS, calculated [M+H] 596.6643, observed [M+H] 59@®21

diethyl 2,6-dimethyl-4-(4-(2-o0x0-2-(4-0x0-2-phehidrolidin-3-ylamino) ethoxy) phenyl)-1,4-
dihydropyridine-3,5-dicarboxylatél2a): recrystallized from CHGJ (Yield 55%); mp 213-215
°C: IR (KBr, cm?) 3319, 3261, 3097, 2983, 1721, 1648, 1514, 148851H NMR (DMSO-d6,
/ppm), 11.57/11.62 (S, 1H, CONH), 8.82 (S, 1H, C8i6-6.80 (m, 9H, Ar-H), 6.56/5.51 (S,
1H, N-CH-S), 5.12 (s, 1H, CH), 4.85 (S, 2H,04), 4.06 (M, 4H, OChCHs), 3.89 (m, 1H,
S-Chb,), 3.72(m, 1H, S-Ch), 2.3 (s, 6H, Ch), 1.12 (t,6H, OCHCHs); **C NMR (DMSO-ds,
d/ppm), 169.5, 167.4, 164.9, 148.3, 145.4, 144.9,4,2129.2, 128.6, 127.4, 114.2, 102.4, 79.3,
74.1, 65.0, 59.4, 43.5, 28.6, 18.7, 14.6; HRMS JESdH33N30;S, calculated [M+H] 580.6649,

observed [M+H] 580.2907.

diethyl 4-(4-(2-(2-(4-ethylphenyl)-4-oxothiazolieBaylamino)-2-oxoethoxy)phenyl)-2,6-

dimethyl-1,4-dihydropyridine-3,5-dicarboxylaf#3a): recrystallized from acetone, (Yield 57%);
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mp 209-211°C; IR (KBr, cni®) 3292, 3099, 2972, 1678, 1654, 1643, 1500, 12P2NMR
(DMSO-d6,3/ppm), 11.56/11.50 (S, 1H, CONH), 8.81 (S, 1H, NR)S7-6.82 (m, 8H, Ar-H),
6,65/5.61 (S, 1H, N-CH-S), 5.10 (S, 1H, CH), 4.86 2H, OCHCO), 4.05 (m, 4H, OCHCHs),
3.82 (d,1H, S-ChlJ= 13.52 MHz), 3.74(d, 1H, S-GHJ= 12.36 MHz), ), 2.73 (m, 3H, GBH),

2.3 (S, 6H, Ch), 1.2 (m, 3H, CHCHs), 1.19 (M, 6H, OChCTHs); °*C NMR (DMSO-d6 5/ppm),
170.7, 167.6, 165.9, 148.3, 144.2, 128.7, 128.8,712128.6, 128.6, 127.6, 127.4, 127.4, 114.4,
114.2, 79.5, 66.5, 59.4, 43.3, 28.54, 18.69, 1887, 14.6; HRMS (ESI), £HsN:O:S,

calculated [M+H] 608.718 , observed [M+H] 608.2568.

diethyl 2,6-dimethyl-4-(4-(2-ox0-2-(4-0x0-2-(thigwh3-yl)thiazolidin-3-ylamino)
ethoxy)phenyl)-1,4-dihydropyridine-3,5-dicarboxglét4a): recrystallized from ethanol, (Yield
52%); mp 108-116C; IR (KBr, cm) 3311, 3095, 2978, 1686, 1678, 1647, 1506, 1422311
H NMR (DMSO-d6,5/ppm), 11.54/11.47 (S, 1H, CONH), 8.76 (S,1H, NHE6-6.80 (m, 7H,
Ar-H), 6.85/5.63 (S, 1H, N-CH-S), 4.96 (S, 1H, CH)80 (S, 2H, OCLCO), 3.99(m, 4H,
OCH,CH), 3.61(m, 1H, S-Cb), 3.53(m,1H, S-Ch) 2.24 (S, 6H, Ch), 1.13 (t, 6H, OCHCHs);

¥C NMR (DMSO-d6,5/ppm), 169.2, 167.1, 166.1, 145.6, 129.4, 128.8.2,2114.5, 113.8,
102.8, 87.4, 74.2, 68.8, 67.0, 59.3, 43.0, 28.4,184.6; HRMS (ESI), &H31N30;S;, calculated

[M+H] 586.6936, observed [M+H] 586.2485.

diethyl 4-(4-(2-(2-(4-bromophenyl)-4-oxothiazolieBrylamino)-2-oxoethoxy)phenyl)-2,6-
dimethyl-1,4-dihydropyridine-3,5-dicarboxylafgba): recrystallized from ethanol, (Yield 55%);
mp 219-226C; IR (KBr, cni®) 3313, 3277, 3097, 2980, 1718, 1653, 1504, 148281'H NMR
(DMSO-d6, 8/ppm), 11.62/11.59 (S, 1H, CONH), 8.76 (S, 1H, NAB4-6.74 (m, 8H, Ar-H),
6.74/5.67 (S, 1H, N-CH-S), 5.06 (S, 1H, CH), 4.8 28, OCHCO), 3.99(m, 4H, OCKCHs),
3,62 (m, 1H, S-Ch), 3.59(m, 1H, S-Ch), 2.24 (S, 6H, Ch), 1.14 (t, 6H, OCHCHs); *C NMR
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(DMSO-d6,s/ppm), 170.7, 167.6, 164.2, 145.5, 142.9, 133.2,2,3129.4, 129.2, 128.6, 114.2,

79.2, 74.0, 66.1, 59.1, 43.9, 28.0, 18.7, 14.6; HIR(ASI), GoH3:BrNsO;S, calculated [M+H]

659.5569, observed [M+H] 659.0400.
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A novel series of 1, 4-Dihydropyridine (DHP) thiazolidin-4-one compounds derived from
dihydropyridine hydrazones Schiff bases with thioglycolic acid were synthesized through
an efficient Hantzsch reaction.

Compounds were experimentally characterized using IR, *H and *C NMR as well as
Mass Spectroscopy.

The spectra and structural properties as well as eectronic anaysis of compounds were
presented.

The theoretical calculations were performed using B3LYP as the more popular DFT
method.



