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 A mixture of ethyl acethylenecarboxylate, various aryl aldehydes and aminoacetaldehyde dimethyl acetal in the presence of 
silica gel were converted to N-ethyldimethyl acetal-1,4-dihydropyridines using microwave irradiation with good yields.  
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INTRODUCTION 
 
Hantzsch 1,4-dihydropyridines, a class of model compounds 
of NADH coenzyme, have been extensively studied in view of 
the biological pertinence of these compounds to NADH redox 
process [1]. Recently, due to the vast medicinal utility of 1,4-
dihydropyridine derivatives various methods to prepare these 
compounds have been reported [2]. They process 
neuroprotective, platet anti-aggregration and antidiabetic 
activities [3]. Some representatives like nifedipine, 
niguldipine, nicardipine or amlodipine are widely used for 
treatment of hypertension [4]. Hantzsch 1,4-dihydropyridines 
are easily prepared from hantzsch reaction or its modifications 
[5-8]. In recent years it was found that drugs such as 
nifedipine and niguldipine undergo redox processes due to the 
catalysis of cytochrome P-450 in the liver during their  
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metabolism [9]. Also 1,4-dihydropyridines are well-known 
compounds as a consequence of their pharmacological profile 
as the most important calcium channel modulators [10-19]. 
For example, amlodepine besylate, nifedepine and related 
dihydropyridines are Ca2+ channel blockers, and are rapidly 
emerging as one of the most important classes of drugs for the 
treatment of cardiovascular diseases including hypertension. 
Additionally, dihydropyridines are often produced in a 
synthetic sequence, and have to be oxidized to pyridines [20]. 
The classical method for the synthesis of 1,4-dihydropyridines 
is an one-pot condensation of an aldehyde with 1,3-dicarbonyl 
compounds, and ammonia either in acetic acid or refluxing in 
alcohol [21]. For the preparation of 2,6-unsubstituted 1,4- 
dihydropyridines propiolates are used instead of 1,3-
dicarbonyl compounds [22, 23]. Preparation of new 1,4-
dihydropyridines with especial properties is an active and 
attractive ongoing interdisciplinary research area. According 
to the our previously reported results [24], and an excellent 
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reported procedure by balalaie et al22, we decided to synthesis 
a new set of 1,4-dihydropyridines which are susceptible for the 
conversion into the corresponding aldehyde synthons. Herein, 
we wish to report the of synthesis of a various N-ethyldimethyl 
acetal-1,4-dihydropyridines under microwave irradiation with 
good yields. 
 
EXPERIMENTAL  
 
General procedure for the synthesis of diethyl-N-
ethyldimethyl acetal-4-(3-chlorophenyl)-1,4-
dihydropyridine-3,5-dicarboxylate: A typical 
procedure. 
 3-Chlorobenzaldehyde 2f (0.154 g, 1 mmol),ethyl 
acetylenecarboxylate 1 (0.294 g, 3 mmol), aminoacetaldehyde 
dimethyl acetal 3 (0.210 g, 2 mmol) and silica gel (1g, mesh 
40) were mixed thoroughly in a mortar. Then the reaction 
mixture transferred to a beaker and irradiated with microwave 
for 15 min. The progress of reaction monitored by TLC. The 
Reaction mixture was extracted with methanol (3 x 30 mL) 
and filtred off. Solvent was removed under reduced pressure 
and gave 4f 0.335 g (79%). The crude product of 4f was 
recrystallized in petroleum ether:diethyl ether (2:1) and gave a 
yellow crystals, mp. 98-100 °C, FT-IR (KBr) ) υ=: 2983, 
1696, 1684, 1574, 1198, 1074, 766, 1H-NMR (90 MHz, 
CDCl3):δppm: 1.186( t, 6H ), 3.468 ( d, 8H), 4.038 (q, 4H ), 
4.462 (t, 1H) 4.831(s , 1H), 7.195 (t, 6H ), 13C-NMR(22.5 
MHz, CDCl3), δppm: 14.09, 37.04, 55.10, 56.36, 59.94, 103.28, 
108.06, 126.49, 128.38, 128.89, 133.78, 138.31, 148.74, 
166.58, MS (EI, 70Ev) m⁄z: 423  
 
Spectral and microanalysis data of Hantzsch N-
Ethyldimetyl acetal-1,4-dihydropyridines (4): 
 4a: mp. 88-90 °C, FT-IR (KBr, cm-1) 1696, 1661, 1369, 
1214, 1179, 1069; 1H-NMR  
 (90MHz, CDCl3) δppm: 1.14 (t, 6H), 3.37 (s, 8H), 3.96 (q, 
4H), 4.39 (t, 1H), 4.81 (s,1H), 7.16 (m, 7H), 13C-NMR (22.5 
MHz, CDCl3) δppm: 14.26, 37.26, 55.10, 56.47, 60.02, 103.49, 
108.95, 126.37, 127.93, 128.32, 138.05, 146.82, 167.01, 
Accurate MS (EI, 70Ev) m⁄z: Calc: 390.1917, found: 
390.1899, Elemental Anal. Calcd. (CHN) For C20H27NO6: C 
65.1, H 4.46, N 3.61, Found:C 64.5, H 7, N 3.7. 
 4h: mp. 117-119 °C, IR (KBr, cm-1) 1698, 1585, 1352, 
1197, 1069; 1H NMR (90 MHz, CDCl3) δppm: 1.1486 (t, 6H), 

3.48 (s, 8H), 4.03 (q, 4H), 4.49 (t, 1H), 4.98 (s, 1H), 7.26 (s, 
2H), 7.55, 8.06 (d, 4H), 13C NMR (22.5 MHz, CDCl3), δ : 
14.16, 37.59, 55.05, 56.25, 60.14, 103.23, 107.67, 123.22, 
129.16, 138.75, 146.61, 153.87, 166.35, Accurate MS (EI, 
70Ev) m⁄z: Calc: 435.1767, Found: 435.1754, Elemental Anal. 
Calcd. (CHN) For C21H25N2O8: C 58.61, H 5.99, N 6.45, 
Found: C 57.9, H 5.9, N 6.45. 
 4-d: mp .89-92 °C, IR (KBr, cm-1)  1697, 1576, 1422, 
1304, 1198, 1073; 1H NMR (90 MHz, CDCl3), δppm: 1.16 (t, 
6H), 3.45 (s, 8H), 4.02 (q, 4H), 4.46 (t, 1H), 4.80 (s, 1H), 7.18 
(m, 6H), 13C NMR (22.5 MHz, CDCl3) δppm: 60.08, 103.40, 
108.22, 122.25, 127.10, 129.36, 131.41, 138.38, 149.10, 
166.70, Accurate MS (EI, 70Ev) m⁄z: Calc: 468.0896, found: 
468.0917, Elemental Anal Cala (CHN) For C20H26NOBr; C 
54.19, H 5.16, N 3.01, Found: C 53.4, H 5.5, N 2.8. 
 4-c: mp. 107-109 °C, IR (KBr, cm-1) 1698, 1582, 1420, 
1306, 1197; 1H-NMR (90 MHz, CDCl3) δppm: 1.19 (t, 6H), δ 
3.49 (s, 8H), 4.12 (q, 4H), 4.51 (t , 1H), 5.31(s, 1H),7.2 (m, 
7H), 13C NMR (22.5 MHz, CDCl3) δppm: 14.26, 36.91, 55.01, 
56.23, 60.09, 103.303, 109.14, 123.18, 131.61, 132.46, 138.59, 
146.71, 167.02, Accurate MS (EI, 70Ev) m⁄z: Calc: 468.1022, 
Found: 468.1004. 
 4-e: mp. 115-117 °C, IR (KBr, cm-1) 1692, 1552, 1410, 
1325, 1153, 1094, 1H NMR  
(90 MHz, CDCl3), δppm: 1.19 (t, 6H), 3.64 (s, 8H), 4.04 (q, 
4H), 4.46 (t, 1H), 4.82 (s,1H), 7.31 (m, 7H), 13C NMR (22.5 
MHz, CDCl3), δppm: 14.18, 36.80, 54.97, 56.23, 59.99, 103.24, 
108.30, 120.15, 130.04, 130.91, 138.18, 145.87, 166.66, 
Accurate MS (EI, 70Ev) m⁄z: Calc: 468.0896, Found: 
468.0899 
 4-g: mp. 124-126 °C, FT-IR (KBr, cm-1) 1696, 1574, 1369, 
1423, 1304, 1198, 1074; 1H-NMR (90 MHz, CDCl3), δppm: 
1.19 (t, 6H), 3.46 (s, 8H), 4.03 (q, 4H), 4.46 (t, 1H), 4.83 (s, 
1H), 7.23 (m, 7H), 13C NMR (CDCl3, 22.5 MHz), δppm: 14.24, 
36.78, 55.06, 56.36, 60.09, 103.35, 108.55, 128.06, 129.71, 
132.1, 138.21, 148.74, 166.81, Accurate  MS (EI, 70Ev) m⁄z: 
Calc: 424.1527, Found: 424.1519  
 4-b: mp. 92-94 °C, IR (KBr, cm-1) 1698, 1585, 1352, 1197, 
1060, 1H NMR (90 MHz, CDCl3), δppm: 1.16 (t, 6H), 2.24 (s, 
3H), 3.42 (s, 8H), 4.01 (q, 4H),4.43 (t, 1H) 4.80 (s, 1H), 7.17 
(m, 7H) 13C NMR (22.5 MHz, CDCl3), δppm: 14.14, 20.93, 
36.61, 54.93, 56.31, 59.84, 103.38, 108.89, 128.05, 128.55, 
137.87, 143.94, 166.92 Accurate MS (EI, 70Ev) m⁄z: Calc: 
404.2037, Found: 404.2056 
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RESULTS AND DISCUSSION 
 
 A good range of N-ethyldimethyl acetal-1,4-
dihydropyridines 4 were synthesised from a combination of 
ethyl acethylenecarboxylate 1, aldehyde 2, and 
aminoacetaldehyde dimethyl acetal 3 in the presence of silica 
gel under microwave irradiation (Scheme 1, Table 1). The 
reaction was completed after 4-18 min and the reaction 
mixture extracted with methanol. Removing of methanol 
under reduced pressure gives the crude products of 4 with 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

good to excellent yields. The crude products were 
recrystallized in a suitable solvent(s) and a highly pure crystals 
of N-ethyldimethyl acetal-1,4-dihydropyridines 4 was 
obtained.  
 The rapid assembly of molecular diversity is an important 
goal of synthetic organic chemistry and one of the key 
paradigms of modern drug discovery. Another approach to 
address this challenge involves the development of 
multicomponent reactions (MCRs), in which more than two 
reactants are combined together in a reaction vessel so that to  
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Table 1. Synthesis N-ethyldimethyl acetal-1,4-dihydropyridines under microwave irradiation. 

Product 

4  

Ar 

2 

Reactants (mmol)a 

1              2              3 

Time  

(min) 

Yields b 

 (%) 

Mp 

 (oC) 

4a C6H5 2              1              1 4 85 88-90c 

4b 4-CH3C6H4 2              1              1 3 x 3 75 91-93d 

4c 2-BrC6H4 3              1              2 3 x 3 85 100-103c 

4d 3-BrC6H4 3              1              2 5 x 3 75 87-90c 

4e 4-BrC6H4 3              1              2 3 x 3 90 114-116d 

4f 3-ClC6H4 3              1              2 5 x 3 79 98-100c 

4g 4-ClC6H4 3              1              2 5 x 3 87 122-125d 

4h 4-NO2C6H4 4              1              3 6 x 3 80 118-119d 

a  Ethyl acethylenecarboxylate 1: aldehydes 2: aminoacetaldehyde dimethyl acetal 3. b  Crude isolated yields. c 

Recrystallized in petroleum ether:diethyl ether (2:1). d Recrystallized in methanol and the obtaining crystals has been also 
washed with diethyl ethers. 
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generate a product containing of most of the atoms in the 
starting materials. In addition to the intrinsic atom economy, 
simpler procedures and equipment, time and energy saving, as 
well as environmental friendliness have all led to a serious 
effort to design and implement MCRs in both academia and 
industry [2b]. On the basis of the above mentioned facts N-
ethyldimethyl acetal-1,4-dihydropyridines 4 has an excellent 
aldehyde synthon with 1,4-dihydropyridine moiety 5 (Scheme 
2) which may be applicable as a precursor for the synthesis of 
various complex molecules via MCRs (Figure 1) [24c]. We 
sure that conversion of acetal will be occurred by choosing a 
suitable conditions.23 Therefore deacetalization of 4 should be 
produced 5 and may be used for the molecular diversity and 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
designing of complex molecules with mono or multi 1,4-
dihydropyridine moieties in future [24c]. 
 In conclusion, synthesis of new derivatives of 1,4-
dihydropyridines with a synthon ability, efficient work-up, and 
high yield makes this method an attractive methodology [25]. 
We believe that the present methodology addresses the current 
devise toward green chemistry due to high yields and atomic 
economy, fewer reagents. Meanwhile, the new 1,4-
dihydropyridine derivatives that reported in this 
communication has aldehyde synthon with 1,4-
dihydropyridine moiety, which are excellent precursors for the 
synthesis of new molecules containing of mono or multi 1,4-
dihydropyridine moieties in future.  
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Fig 1. Suggested molecular design by using the new 1,4-dihydropyridine derivatives that reported in this article as suitable precursor of 

aldehyde synthons. 
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