
Di-hydropyridines have been recognized as the largest

and most important calcium passage controllers1-3. Research

has expanded chemistry of di-hydropyridines. These compounds

reduce blood pressure and also cause imbalance of coral and

vessel cells. As a result, these compounds have the property

of antiblood-pressure4-7. Other different medicines are utilized

for treating forgetfulness, diabetes and also removing tumors8-10.

The importance of di-hydropyridines is not only restricted to

the medicine effects because they conduct important activities

in some other live systems. Oxidation and reduction, which

are crucial bio-processes, are examples in whose structures the

di-hydropyridines act as the main core by virtue of enzymes11-14.

Regarding the items presented in relation to green chem-

istry reactions, multi-component Hantzsch different medical

properties of compounds with core of 1,4,di-hydropyridines,

generalization and expansion of these reactions could be so

important15-18. The design of molecules which are of importance

economically or environmentally, is normally found in the

series of these reactions19-21. One of the most important methods

to synthesize derivatives of 1,4 di-hydropyridines, multi-

component and single-stage compression of these compounds

is by virtue of Hantesh reaction. Various catalysts have been

applied for these types of reactions. Some of these reactions

are so interesting in terms of chemical synthesis22-26. Most of

the cited reactions are expensive, complex and not retrievable.

Therefore, in this study a simple method has been proposed

for three-component and single stage synthesis of derivaties

of 1,4-dihydropyridines in the solvent free and at ambient

temperature and with the presence of a new catalyst, ZnCl2/
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AlCl3-SiO2, which does not have the drawbacks of other

catalysts.

Melting points were measured on the electrothermal 9100

apparatus and are uncorrected. IR spectra were measured on a

Bomen FT-IR-MB 100 spectrometer. 1H and 13C NMR spectra

were measured with a Bruker DRX-300 avance spectrometer

at 300 and 75. MHz using TMS as internal standard. Chemical

shifts are reported (d) relative to TMS and coupling constant

(J) is reported in hertz (Hz). Mass spectra were recorded on a

Shimadzu QP 1100 EX mass spectrometer. Elemental analysis

for C, H and N were performed using a heraus CHN rapid

analyzer.

In order to synthesize the derivatives of 1,4-dihydropy-

ridines in a corked test tube, 1 mmol of dimedon, 1 mmol

ethyl acetoacetate or methyl acetoacetate, 1.2 mmol aluminium

acetate, 1 mmol aromatic aldehyde and 0.2 mmol catalyst

ZnCl2/AlCl3-SiO2 are added and mixed for the required time

and the progress of the experiment was followed by thin layer

chromatography (TLC) (Tank solvent n-hexane and ethyl

acetate with the ratio of 1:2). After completion of reaction,

ethyl acetate was added to the obtained product for catalyst

removal (Scheme-I). After heating the yielded product was

filtered. In this way, after cooling the solution under the filter,

the prospective product was re-crystalized with ethyl acetate.

Spectral data:

Methyl-1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-4-

(naphthalen-2-yl)-5-oxoquinoline-3-carboxylate (l): m.p.

280 ºC, IR (KBr, νmax, cm-1): 3282 (NH); 1H NMR (DMSO)
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Scheme-I: Synthesis of 1,4-dihydropyrydine derivatives via Hantzsch

reaction by simple and efficient method under solvent free and

room themprature condenstions

δH: 0.80 (3H, s, CH3), 0.99 (3H, s, CH3), 2.07 (2H, dd, J =

67.4 Hz, J = 15.8 Hz, CH2), 2.33 (3H, s, CH3), 2.4 (2H,  ddbroad,

J = 23.2 Hz, CH2), 3.51 (3H, s, OCH3), 5.05 (H, s, CH), 7.37-

7.80 (7H, m, Arom); 13C NMR (DMSO, 300 MHz) δC: 18.84,

26.77, 29.62, 32.59, 36.45, 50.67, 51.17, 103.49, 110.28,

125.56, 125.64, 126.23, 127.06, 127.71, 127.89, 128.11,

132.10, 133.27, 145.34, 145.99, 150.16, 167.81, 194.89; MS

(m/z, %): 375 (M+).

Methyl-4-(3-chlorophenyl)-1,4,5,6,7,8-hexahydro-

2,7,7-trimethyl-5-oxoquinoline-3-carboxylate (m): m.p.

220 ºC, IR (KBr, νmax, cm-1): 3201 (NH), 1710 (CO), 1608

(CO broad); 1H NMR (DMSO) δH: 0.82 (3H, s, CH3), 0.99

(3H, s, CH3), 2.08 (2H, dd, J = 56.6Hz, J = 16.1 Hz, CH2),

2.30 (3H, s, CH3), 2.32 (2H, ddbroad, J = 17.103 Hz, CH2), 3.52

(3H, s, OCH3), 4.85 (H, s, CH), 7.08-7.25 (4H, m, Arom); 13C

NMR (DMSO) δC: 18.82, 26.75, 29.52, 32.63, 36.21, 50.55,

51.25, 102.98, 109.91, 126.24, 126.44, 127.54, 130.30, 132.87,

146.38, 150.22, 150.32, 167.57, 194.85; MS (m/z, %): 359

(M+).

A simple and effective method for a three-component and

one-pot 1,4,di-hydropyridines derivatives from concentrations

of dimedon, aromatic aldehyde, ethyle aceto acetate or methle

aceto acetate and ammonium acetate in presence of low amount

of ZnCl2/AlCl3-SiO2 catalyst in conditions without solvent and

ambient temperature is used. The physical characteristic data

of the synthesized 1,4-dihydropyridine derivatives are given

in Table-1. A new catalyst is used that omit the disadvantages

of several other catalysts such as complexity, high costs,

toxicity and no recoverability. Several similar reactions are

done in toxic solvents whereas in this project the reaction is

done in the absence of solvent.
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TABLE-1 
PHYSICAL CHARACTERISTIC DATA OF THE SYNTHESIZED 1,4-DIHYDROPYRIDINE DERIVATIVES 

Entry Ar R Products Time (h) Yield (%) m.p. (ºC) Lit. m.p. (ºC) 
1 Ph CH3-CH2 a 3 95 189 1908 
2 4-MeC6H4 CH3-CH2 b 2.45 90 270 2708 
3 4-MeOC6H4 CH3-CH2 c 2.5 90 255 2568 
4 4-ClC6H4 CH3-CH2 d 2.5 92 244 2439 
5 4-NO2 C6H4 CH3-CH2 e 2.5 93 242 2439 
6 4-MeO C6H4 CH3-CH2 f 2.5 90 255 2569 
7 2-ClC6H4 CH3-CH2 g 2.5 94 207 206-20815 
8 3-NO2 C6H4 CH3-CH2 h 2.5 91 218 218-22015 
9 4-BrC6H4 CH3-CH2 i 2.5 92 252 252-25315 
10 2-Furyl CH3-CH2 j 2.5 90 247 246-24815 
11 4-OHC6H4 CH3-CH2 k 2.45 89 232 231-23215 
12 2-naphthyl CH3 l 2.5 90 280 - 
13 3-Cl C6H4 CH3 m 2.5 92 220 - 
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