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ABSTRACT

The synthesis and cardiac activity of four 3,4-dihydropyrimidin-2-one-5 carboxylates are reported. We synthesized
3,4-Dihydropyrimidinones (DHPMs) by Bigindli reaction using classic and microwave methods and the yield of
these methods compared with each other. Then cardiotonic activity of four derivatives of DHPMs was investigated
on isolated perfused right atria. Compound 2b had significant chronotropic effect in comparison to negative control
at concentration of 0.01M.
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INTRODUCTION

Heart failure(HF) is a disease in which cardianction cannot supply enough oxygen to body tissdespite
normal filling pressures (or only at the expensenafeased filling pressures).[1, 2] HF affects whd% of the
western population, and the prevalence is inangasharply from 1% in 40-year-old individuals to%d@bove the
age of 75 years. It is the most common cause giitadization in patients over 65 years [1, 3] .

3,4-Dihydropyrimidinones (DHPMs), also called Bigilh compounds have interesting biological propeesti
Biginelli compound refers to the reaction that waported by PietroBiginelli in 1893[4]for first tiem The
Biginellireaction [5] is a direct and famous methfmt the synthesis of 3,4-DHPMs by the three-congmn
condensation of an aliphatic or aromatic aldehpe¢a-ketoester and a urea.

Hantzsch-type dihydropyridines[6], calcium channmeldulators, are the evident structural similaridésDHPMs
and are discussed in the field of medicinal chami€dHPMs also have other pharmacological actisiseich as
antibacterial [7, 8] and antifungal activity[9, 1@nti-inflammatory[7], anticancer[8]and antitubaiaxr[11, 12] in
addition to calcium chanel modulation[13].

Interesting problem is that DHPMs synthetized Hfedent method and produced racemic mixture oftriagid left-
hand enantiomers. Right-hand enantiomer has ageffistt on calcium channel and left-hand enantioimas
antagonist effect on this channel, and totally micemixture usually shows agonist effect.

In this study, a series of 4-(substituted imidaledy4-dihydropyrimidinone-carboxylates were syrdized using
Biginelli reaction by two different methods: clasdiand microwave [14] .
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The synthetic pathway employed in the preparatiof-substituted-3,4-dihydropyrimidinones is outlihim Figure
1.

Figure 1: synthetic pathway employed in preparatiorof DHPMs
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The effects of DHPMs were evaluated on an isolatedused right atria[15] at various dose levels eachpared
with the activity of theophylline as positive caritand DMSO as negative control (Figure 2).

EXPERIMENTAL SECTION

Melting points were determined using an Electrati@rCapillary apparatus and are uncorrectedNMR spectra
were recorded using Bruker AC-80 NMR spectromeldre chemical shift valuesd) are in ppm relative to
tetramethylsilane as internal standard. Errorderhental analyses were within £0.4% of theoreticdlies.

In classic method, a mixture of 10 mmol aldehyBeramol urea ,10 mmolbetaketoesters (ethyl or methyl
acetoacetate) and %5 mol 12 in 15 ml toluene uia®g at reflux for 48h. After completion of theaction a solid
precipitant was produced and it was filtered andhea with cold methanol to remove excess iodine 3Jdlid
powder was collected by filtration and purified twn layer chromatography . A mixture of 95ml afgfiorm and
5ml methanol as the mobile phase were used. Congsowere characterized by 1H NMR methods and ngeltin
point confirmed the formation of products.

In microwave method, a mixture of 10 mmol aldehg@emnmolurea ,10mmol of beta-ketoesters (ethyl asthyl
acetoacetate) was irradiated in 25ml of acetid asdium with few drops of concentrated HCI. Thluton was
irradiated in microwave (Milestone, Italy ) for 30in at 1000C. Then a mixture of water and chlomof¢30:30)
was added to the reaction medium and the orgaraseptvas separated under a vacuum condition. Tltrieeswas
purified by thin layer chromatography as descriabdve.

Methyl 4-[1-benzyl-2-(ethylthio)-1H-imidazol-5-y1)- 1,2,3,4- tetrahydro- 6- methyl- 2-oxopyrimidin-5-carboxylate
(2a).

This compound was obtained in 45.5% yield; MP: 1420 C;'"HNMR(DMSO-d;): 59.15(s,1H,NH),7.24-6.71 (m,
6H, arom, H4- imidazole), 6.61(s, 1H, NH),5.26 28|, -CH2N),5.01 (s,1H, H4-dihydropyrimidine) ,3.24, 3H,
OCH,),2.95-2.65(q, 2H, -C§8), 2.16 (s, 3H, CHdihydropyrimidine) , 1.11ppm (t, 3H, GBH,S). Anal.calcd for
C1oH22N405S: C, 59.05; H, 5.74; N, 14.50. Found: C, 59.045H1; N, 14.53.

Methyl 1,2,34- tetrahydro- 6- methyl -4-[1-methyl-2-(methylthio)-1H-imidazol-5-yl)- 2-oxopyrimidin-5-
carboxylate (2b).

This compound was obtained in 15% yield; MP: 198209 *HNMR(DMSO-d): §9.1(s,1H,NH), 6.54(s,1H H
imidazole) ,4.71 (s,1H, Hdihydropyrimidine) ,4.0-3.50(m, 6H,NGH OCH;),2.23 ppm(s,6H, SCH ,CHs-
dihydropyridine). Anal.calcd for GH1gN4O5S: C, 48.64; H, 5.44; N, 18.91. Found: C, 48.615H6; N, 18.89.
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Ethyl 4-[1-benzyl-2-(methylthio)-1H-imidazol-5-yl)- 1,2,3,4- tetrahydro- 6- methyl- 2-oxopyrimidin-5-carboxylate

(2c).

This compound was obtained in 39.5% yield; MP: 192°C; '"HNMR(DMSO-a;):89.06 (s,1H,NH),7.21-6.79
(m,6H,arom,# imidazole) ,6.60 (s,1H, NH),5.20 (s,2H,-g¥j,5.01 (s,1H,Fdihydropyrimidine) ,4.05-
3.65(q,2H,CHO) , 2.29 (s,3H,Cktdihydropyrimidine) ,2.08 (s,3H,SGMH,1.05(t,3H,CHCH,0). Anal.calcd for
C1H22N405S: C, 59.05; H, 5.74; N, 14.50. Found: C, 59.025H6; N, 14.49.

Ethyl 4-[1-benzyl-2-(ethylthio)-1H-imidazol-5-yl)- 1,2,3,4- tetrahydro-6-methyl-2-oxopyrimidin-5-carboxylate
(2d).

This compound was obtained in 73.5% yield; MP: 168C; '"HNMR(DMSO-d;): §9.04(s,1H,NH),7.24-6.77 (m,
6H, arom, H-imidazole), 6.61(s, 1H, NH), 5.22 (s, 2H, -@H, 5.02 (s, 1H, gdihydropyrimidine) , 4.05-3.65(q,
2H, CH0), ,3.95-2.50(q, 2H, C}$), 2.10 (s, 3H, Ckdihydropyrimidine) ,1.06ppm(t, 6H, GEBH,O, CH,CH,S).
Anal.calcd for GgH,4N4O5S: C, 59.98; H, 6.04; N, 13.99. Found: C, 59.956192; N, 13.11.

I solated right atria

30 Male Sprague-dawley rats (250 - 300 g) were kepastic cage in a controlled environment andeagiven
free access to food and water until they were dibby decapitation. Animals were cared according#titutional
guidelines. Hearts were removed and placed in afieddrebs-Ringer bicarbonate buffer (KRBB) sobrti The
KRBB contained: NaCl (78mM), KCI (4.7mM), Ca2H,0 (25mM), NaHPQ,(1.36mM), MgC.6H,O (1.16mM)
NaHCG; (25mM), HEPES (20mM), Glutamate (2mM), Sodium fuata (4mM), Sodium lactate (2mM), Glucose
(11.6mM). The pH was adjusted with 1IN NaOH so ttiet final pH at 30 C was 7.4. The dissection of the
procedure was as follows. A PE-160 cannula (id Irid), approximately 30 mm in length, was insertedhie
inferior vena cava and out of the superior venacahe cannula had an opening midway between fegan and
superior vena cava was positioned in a way thabfieming faced the inside of the right atria chamibke cannula
was fixed to each vena cava by a silk suture. Tremary sinus was ligated, the left auricle wasaead, and the
aorta and pulmonary vein were severed immediatetywa the ventricles. The atrium was cleaned of eotive
tissue and fat. The lower ¥ of the ventricles wemraoved, and a rigid heat-curved cannula (PE-1®),end of
which was heated to form a lip, was inserted inright atrium via the tricuspid valve; this cannwas held in
place by tying a silk suture around the atriovendar junction. The right atrium dissected in thianner was fixed
to a plastic discs by inserting the inferior vela&a and outflow cannulas onto tubing-covered sgringedle ends
that passed through the disc. The disc was thdntiftignserted in the opening of an inverted hed&°C3 organ
chamber. The superior vena cava was attached darauta from which KRBB (preheated to 300C and ghsgéth
95% 02 /5% CO2) was infused at a rate of 3 ml/nyipéristaltic pomp. The inferior vena cava was @mted to a
pressure transducer that was linked to a physibgrdjne organ chamber contained 50 ml of KRBB, was
replenished at a rate of 3 ml/min, and gassed 98% O, /5% CQ throughout the experiment. We waited for a
short time in order to reach its steady state aridl aate is regulated. Then, we injected the e&scompounds
separately with the concentrations of 0.001, 0.808 0.01M and reviewed the tissue reaction frompihiat of
contractile power and compared it with the negatimetrol (DMSO) and positive control (theophylliri20001M).

RESULTS AND DISCUSSION

The purpose of designed and synthesized four dem@sa3,4-dihydropyrimidines-2-one-5-carboxylatehi@vement
of compounds that racemic mixture of them havenage effect on the calcium channels. Purity ofcalinpounds
was determined by thin layer chromatography andcgire elucidation was performed by nuclear magneti
resonance spectroscopy. Biginelli synthesis yieds Wwetween 15 - 70 percent. There was no signtfiiffierence
between classic and microwave synthesis yieldsoahdthe reaction time reduced from 48h (in classi&thod) to
30 min (in microwave method) (Table 1) .

In the present investigation we study the chrommitrand inotropic effects of compoungs, 2b, 2cand2d.
According to the results compour2th (in concentration of 0.01M) showed increase ire rat atrial contractions
(positive choronotropic effect) as well as theoplg/l (positive control in concentration of 0.0001M)ther

compound didn’t show chronotropic action.

The chronotropic action of compourgh (R;=R,=R; = Me) may be contributed by chemical structurettaé
compound. According to structure, in the other compls2a (R;= Me, R=Bz ,Rs=Et), 2c(R;=Et, R=Bz, R=Me)
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and2d (R;, Rs =Et, R=Bz) , R2 is Bz, so in these compound R2 is veggér in comparison with Me in compound
2b and carboxylate group in compouth can bind and react better to calcium channel impared other
compounds.

Table 1: Biginelli synthesis yield in classic and iarowave method

R300C CHs

N \
/”\ NH
R1\S N HN

\

Product Substituent Y|eld_ ) Yield
(classic) (microwave)
2a R;:Me, R:Bz, R: Et 45.5% 67.5%
2b Ri, Ry, Rs : Me 15% 15%
2c Ri:Et, R:Bz, R:Me  39.5% 25%
2d Ry, Rs :Et, R:Bz 73.5% 60%

Figure 2:The effects of dihydropyrimidinones( 2ab, c, d) on atria rate. DMSO used as negative comtt. Theophylline (TP) was used as
positive control, n = 5, values are means + SEM. llicompounds compared with negative control (oneray ANOVA) in Tukey-Kramer
test : **p<0.001, **p<0.01
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About the inotropic action of this compound, beeawasir positive control (theophylline) also failea ¢ause a
significant increase in atrial contraction forceseems that this method (isolated perfused rigtid)ais not a
suitable method for studying the inotropic effestsagents. This is probably due to poor contradtlee of atrial

tissue in comparison to muscular ventricles. Howewethe past, this method has not been usedvistigate the
chronotropic and inotropic effects of different ex@ls andone of the objects of the present stualy o evaluate
effectiveness of this new method in studying inpitoand chronotropic effects of compounds. It seémas the

isolated perfused right atria method in evaluatidnchronotropic effects is suitable but this methsdhot for

investigating inotropic effects.

CONCLUSION

This study suggests that the isolated perfusedt rgtia method, which we first examined for studfy tbe
chronotropic effects of different materials on alttissue, is a suitable method for this work.Atsampound2b
among the compound synthesized, had significarandtropic effect in comparison to the negative canthis
may be due to the agonist action of this compoundaicium channel.
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