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Abstract: A process-optimized, one-pot multicomponent reaction catalyzed by DBUHI; was developed, enabling
the synthesis of diverse 1,4-dihydropyridines (1,4-DHPs), a class of bioactive nitrogen heterocycles from substituted
benzaldehydes, ethyl acetoacetate, and ammonium acetate under mild conditions in DMSO. The methodology afforded
good to excellent yields for a variety of aryl aldehyde substrates bearing both electron-donating and electron-
withdrawing groups. Structural confirmation was achieved through IR, 'H NMR, *C NMR, and HRMS analyses. This
work not only summarizes key synthetic strategies but also provides a practical, sustainable route to the preparation of
1,4-DHPs, supporting further medicinal and synthetic exploration.

Ar

0 o
PPN 15 mol% DBUHI; ~ 1200C CeelR
Ar-CHO + R, OR, * NH,OAc - ||

DMSO, 120 °C, 2-6.5 h

Na

Ry N7 R,

15 examples
78-90% isolated yields

Keywords: 1,4-dihydropyridines (1,4-DHPs), DBUHI;, organocatalyst, multicomponent reaction (MCR)

1 Introduction

Heterocyclic compounds have attracted significant scientific
research due to their numerous important biological and
medicinal uses.! > They are found in more than 90% of novel
drugs and act as a bridge between chemistry and biology,
the domains where most scientific discoveries and applica-
tions occur. Although nitrogen, oxygen, and sulfur are the
most common heteroatoms, heterocyclic rings with addi-
tional heteroatoms, including phosphorus, iron, magnesium,
selenium, and others, are also commonly seen. Because of
their many uses, nitrogen-containing heterocyclic molecules
are particularly crucial to medical chemistry.*~
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The earliest multicomponent reaction, dating to 1850 and
credited to Strecker,!” initiated a sequence of reactions docu-
mented in the literature. Multicomponent reactions (MCRs)
are a unique class of synthetically useful organic reactions
that combine one or more different starting materials in a
single pot to produce a final product. These reactions have
been widely used in a number of synthetic transformations,
where traditional methods typically require a lengthy, multi-
stage processes.

High yields, atom-/step economy, shorter reaction times,
environmental friendliness, and a useful tool for building a
library of novel chemical entities (NCEs) are just a few of the
benefits that make the MCR technique so beneficial in the
drug development process.'!"!° Heterocyclic chemistry has
consistently produced highly convergent syntheses because
heterocyclic scaffolds often comprise more than two building
units. The effective conversion of heterocycles into functional
compounds has been closely linked to their synthesis by
multicomponent reactions (MCRs) from the early days of
organic chemistry.
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Figure 1. Marketed antihypertensive drugs (vasodilators)

Since 1,4-dihydropyridine is a common constituent of
many physiologically active compounds, it occupies a signif-
icant place among the many heterocyclic scaffolds. Hantzsch
was the first to synthesize dihydropyridines.*’ The Hantzsch
synthesis, the most traditional technique for creating 1,4-
dihydropyridines, is a one-pot cyclo-condensation of a
B-ketoester with an aldehyde and a nitrogen supply (formate
or ammonium acetate). Dihydropyridines play a significant
role in natural products and biological activities, includ-
ing the treatment of Alzheimer’s disease, cardiovascular
disorders, hypertension, nephroprotection in hypertensive
types I and II in diabetic patients, chemosensitizers, neuro-
protectants, anticoagulants, and cerebral anti-ischemic.?!~%’
Commercial dihydropyridine compounds were produced
and are in use all over the world, including Bay K 8644,
diludine, felodipine, amlodipine, nimodipin, nifedipine,
nitredipin, nislodipin, and nimopidipin (Figure 1).

Synthetic chemists’ interest in developing novel, envi-
ronmentally friendly synthetic methods for the synthesis
of 1,4-dihydropyridine molecules using Lewis acid, Bron-
sted acid, biocatalysts, ionic liquids, and organocatalysts
has increased due to the substantial pharmaceutical appli-
cations.”*° Numerous studies concentrate on modifying
the Hantzsch process to boost product yield while lowering
reaction time and byproduct production. The use of volatile
organic solvents, longer reaction times, high reaction tem-
peratures, the use of ecologically harmful reagents, low yield,
narrow scope, and the use of hazardous solvents are the
unpleasant aspects of these changes. and creation of ancil-
lary products. Therefore, in order to produce target libraries
with specific building blocks for our different heterocyclic
scaffolds, this idea requires greater diversity.

DBUHI; was initially synthesized in our lab in recent
years, and it was used as a novel organocatalyst to create a
variety of heterocyclic frameworks, such as benzimidazoles,
arylidenepyrazoles, and benzothiazoles.””*° In light of these
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advancements, we report our initial results on the synthesis of
1,4-dihydropyridines using DBUHI;, an effective chalcone-
derived organocatalyst. The use of the amine-iodine-iodide
complex as a catalyst in the synthesis of title compounds
has not been reported, as far as we are aware. The current
method provides a sustainable and environmentally benefi-
cial strategy because to its excellent substrate and functional
group compatibility, cheap cost, benign reaction conditions,
simple and quick product separation, and reliance on an
organocatalyst.

2 Results and Discussion

We screened all amineH-I; complexes (3a-e, Table 1) for the
synthesis of 4a and the outcome was summarized in Table 1,
which indicated that all amineH-I; showed good catalytic
activity but DBUHIL; (3e) was found slightly better.

Different solvent mediums such as acetonitrile, DCE,
water, DCM, DMF and ethanol were also tried, but the
expected results were not produced. Now, the same reaction
was preceded with DBUHI; in DMSO medium at room
temperature and different temperatures (60°C, 80°C and
100°C), and the results were found to be not effective. Open
air, nitrogen conditions were tested and the yield of the
product seemed to be far better while performing the reac-
tion under nitrogen atmosphere. The catalyst was used in
various amounts (5, 10, and 20 mol%) for the synthesis of
title compounds and resulted in optimum (45, 68, and 84%)
product yields. Thus, we concluded the optimized reaction
parameters for the synthesis of 1,4-DHPs are as follows:
DBUHI; (15 mol%) in DMSO at 120 °C under N,.

A number of 1,4-DHP derivatives were produced using
different aldehydes, including both electron-donating and
electron-withdrawing substituents, in order to investigate
the reaction’s range once the reaction conditions were opti-
mized (Table 2). All of the aldehydes containing both
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Table 1. Study of the effect of catalysts (3a-3e) in the synthesis of 4a*

CHO CgH,Cl
0 0 15 mol% cat. (3a-3e) EtOOC COOEt
+ )J\/U\ + NH4O0Ac - |
H3C . OEt DMSO, 120 °C, 3 h HoC” N7 CHg

Cl 1a 4a
Entry AmineH-I, complexes Yield (%)®
1 No catalyst 0
2 morpholineH-I; (3a) 78
3 urotropineH-I; (3b) 81
4 piperazineH-I; (3¢) 75
5 N-Me piperazineH-I; (3d) 71
6 L 66
7 DBUH-, (3¢) 85

Note: *Reaction condition: 4-chlorobenzaldehyde (1 mmol), ethyl acetoacetate (2 mmol), ammonium acetate (1.5 mmol),
amineH-I3catalyst (3a-3e), DMSO (2 mL); bisolated yield after purification.

electron-donating and electron-withdrawing groups had
excellent reactions, producing high yields of the intended
products in brief reaction periods (entries 4a-o0, 2-6.5 h).
As anticipated, compared to substituted aldehydes with
electron-donating groups, those with electron-withdrawing
groups require a shorter reaction time. Aldehydes bearing
electron-withdrawing substituents increase the electrophilic-
ity of the carbonyl carbon, thereby facilitating faster
nucleophilic attack during the condensation process. In
contrast, electron-donating groups reduce carbonyl elec-
trophilicity, leading to comparatively longer reaction times
and slightly reduced reaction rates. This electronic effect
accounts for the observed trend in yields and reaction times.

Since aliphatic aldehydes, such as acetaldehyde and isobu-
tyraldehyde, could not react under optimum conditions to
yield any desired product, only aromatic aldehydes were
investigated. Aliphatic aldehydes generally exhibit lower elec-
trophilicity and lack conjugative stabilization of reaction
intermediates, which is crucial for efficient cyclocondensa-
tion. Additionally, their higher tendency toward enolization
and side reactions under the reaction conditions may sup-
press the desired transformation, resulting in poor or no
product formation.

The IR spectrum of above the product shows character-
istic signal ~3354 cm™ N-H stretching, ~1693 cm™' and
1651 cm™! signal indicate carbonyl group and C=C bond
stretching respectively indicates cyclic ring formation of 1,4-
DHP 4a. The structure was confirmed by two important
signals of 'THNMR 1 & 4 dihydro carbon proton singlet at
~5.69 and ~4.96. The structure was further authenticated
by *C-NMR and HRMS analysis. The DBUHI;-catalyzed
Hantzsch reaction mechanism probably proceeds through
a Michael addition, followed by an intramolecular tandem
sequence, that may take place in the formation of the final
product.

The proposed mechanism highlights the role of the
active catalytic species, which facilitates carbonyl activation,
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intermediate formation, and subsequent cyclocondensation
leading to the final product (Figure 2).

Although DBUHI; is frequently reported in iodination
and oxidation-related transformations, in the present mul-
ticomponent reaction it primarily functions as a mild
ionic promoter and bifunctional catalyst rather than as an
iodinating agent. The DBUHI; system provides a unique
combination of Brensted acidity and hydrogen-bonding
capability, which facilitates activation of the carbonyl group
and enhances the formation of key intermediates during
the Hantzsch-type condensation process. The presence of
the iodide species assists in improving electrophilic activa-
tion without leading to side iodination, thereby promoting
smooth cyclocondensation under mild conditions.

Furthermore, DBUHI; was preferred over conventional
acidic or Lewis acid catalysts due to several advantages,
including: mild and metal-free reaction conditions, opera-
tional simplicity and easy handling, avoidance of harsh acids
or toxic metal salts, and excellent chemoselectivity with-
out formation of halogenated by-products. These features
make DBUHI; particularly suitable for the synthesis of 1,4-
dihydropyridine derivatives in an environmentally benign
and efficient manner. Since, hypo wash is given during
workup, this catalyst is deactivated and henceforth, no scope
for its resue and recyclability.

3 Experimental Detail
Typical procedure for the synthesis of 1,4-dihydropyridine
synthesis (4a-0)

A mixture of aryl aldehyde (1 mmol), ammonium acetate
(1.5 mmol), ethylacetoacetate (2 mmol), and DBUHI;
(15 mol%) in 2 mL DMSO solvent was taken in a round-
bottom flask reaction mixture was heated and maintained
120°C under nitrogen atmosphere for the time specified
in Table 2. The progress of the reaction was monitored by
TLC in ethyl acetate and hexane. As soon as aryl alde-
hyde vanishes in TLC, cooled the reaction mixture to room
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Table 2. DBUH-I; catalyzed synthesis of divergent dihydropyridines

cl
cl
EtO0C COOEt  EtOOC COOEt
| ||
HsC” N~ CH HsC” N~ “CH
3 H 3 3 H 3

4a (3 h, 85%) 4b (3.5 h, 82%)

Br
F
EtOOC COOEt EtO0C COOEt
| ||
H3C ” CHj H,;C H CHjy

4f (2.5 h, 79%)

OCH;
OCH;
OH
EtO0C COOEt EtOOC COOEt
|| |
H3C N CH
3 N 3 H3C ” CHs

4i (6 h, 79%) 4j (6.5 h, 78%)

NO,
NO,
EtOOC COOEt EtOOC
H3C H CHj3 HsC H
4m (2.5 h, 87%) 4n (3

F
cl F
EtO0C COOEt  Et0OC COOEt
|| |
HsC” N~ CH HeC” N~ CH
3 H 3 3 H 3

4c (2.5 h, 85%) 4d (2 h, 90%)

CHs OCH,
EtOOC COOEt EtOOC COOEt
|| ||
HaC™ "N CH HaC™ "N CH

4g (5 h, 82%) 4h (4.5 h, 85%)

OH
NO,
EtOOC COOEt EtOOC: ; :COOEt
HysC~ ON” CH H,C” N~ CH
3 H 3 3 H 3

4k (5.5 h, 81%) 41 (3 h, 83%)

7
COOEt  Et0OC COOEt
CH; HsC” “N” “CH,
H
h, 89%) 40 (4 h, 80%)

temperature and added 20% ice-cold sodium thiosulphate
solution to quench the reaction. Solid product was obtained,
filter and dry the product. The product was recrystallized
in absolute ethanol, solvent and yield, and melting point
was reported.

4 Spectral Analysis

Diethyl 4-(4-chlorophenyl)-2,6-dimethyl-1,4-dihydropyr-
idine-3,5-dicarboxylate (4a): White Solid; mp 147-148°C;
FT IR (cm™!): 3354.8, 2981.7, 1693.4, 1651.1, 1485.5, 1209.9,

4

829.1;"H NMR (500 MHz, CDCL) 8: 721-722 (d, 2H, Ar-H,
J = 8.0 Hz), 7.00-7.04 (d, 2H, Ar-H, J = 8.0 Hz), 5.64 (s, 1H,
NH), 4.92 (s, 1H, CH), 4.02-4.11 (q, 4H, -O-CH,-, ] = 7.0 Hz),
2.31 (s, 6H,-CH3), 1.18-1.21 (t, 6H, -CH,-CH, J = 7.0 Hz);
*C NMR (125 MHz, CDCl;) §: 167.44 (-COOE), 146.34 (Cl-
C-Ar), 143.99 (Ar-C), 131.70 (Ar-C), 129.44 (Ar-C), 127.95
(SP?-C-NH-), 103.90 (SP>*-C-COOE), 59.84 (-OCH,-CHjs),
39.26 (CH),19.63 (-CH3), 14.27 (-O-CH,-CH3); HRMS (ESI):
m/z [M+H]* caled. for: C;9H,,CINO,, 363.1237, found,
364.1235.

http://doi.org/10.25135/0rg.2601.3780
Org. Commun. 2026, 19(1):e26013780


https://www.acgpubs.org/journal/organic-communications
http://www.acgpubs.org/
http://doi.org/10.25135/org.2601.3780

Organic Communications

www.acgpubs.org

ORIGINAL ARTICLE

®
(6] O DBUHI; ‘\OH (6]
M — + DBU * s
OFEt OEt
H
OH O
N0kt
[ 0} O
OEt H DBU
OFEt
& —> EtO OH —>  EtO f//xl
NP -DBUH ~ HO
(6] o) )
NH,OAC + 15
o) o} ¢
I, EtO OEt NH;
-
-2H,0 HO ” OH

Figure 2. Plausible reaction mechanism for the DBUHIz-catalyzed synthesis of dihydropyridines

Diethyl 4-(2-chlorophenyl)-2,6-dimethyl-1,4-dihydrop-
yridine-3,5-dicarboxylate (4b): White Solid; mp 81-82°C;
"H NMR (500 MHz, CDCl;) 8: 7.20-7.40 (m, 3H, Ar-H), 6.01
(g, 1H, Ar-H), 5.66 (s, 1H, NH), 4.63 (s, 1H, CH), 4.11-4.13
(g, 4H, -O-CH;-), 2.33 (s, 6H, -CH3, J = 7.0 Hz), 1.20-1.21
(t, 6H, -CH,-CH,, ] = 7.0 Hz); "C NMR (125 MHz, CDCl;)
§:168.12 (-COOE), 149.00 (CI-C-Ar), 132.36 (Ar-C), 130.18
(Ar-C), 129.75 (Ar-C), 129.13 (Ar-C), 12754 (Ar-C), 126.89
(SP*-C-NH-),104.31 (SP*-C-COOE), 60.00 (-O-CH,-), 40.11
(CH), 19.67 (-CH,), 14.00 (-O-CH,-CH,); HRMS (ESI): m/z
[M+H]" calcd. for C;9H,,CINOy, 363.1237, found, 364.1236.

Diethyl 4-(5-fluorophenyl)-2,6-dimethyl-1,4-dihydrop-
yridine-3,5-dicarboxylate (4c): White Solid; mp 154-155°C;
FT IR (cm™'): 3341.9, 2984.2, 1688.5, 1650.4, 1492.1, 1372,
1301.6, 12078, 1166.7, 1125.7, 1090.5, 1020.2, 858.94, 788.53,
753.4, 6977, 67719, 515.96; 'H NMR (500 MHz, CDCL) §6:
7.21-7.26 (m, 2H, Ar-H), 6.86-6.89 (m, 2H, Ar-H), 5.65 (s,
1H, NH), 4.96 (s, 1H, CH), 4.04-4.12 (m, 4H, -O-CH,-,
J =75 Hz), 2.32 (s, 6H, -CHj3), 1.20-1.23 (t, 6H,-CH,-CHj,
J =75 Hz); *C NMR (125 MHz, CDCL) 8: 167.52 (-COOE),
162.33 (F-C-Ar), 160.39 (Ar-C), 143.77 (Ar-C), 143.65 (Ar-
C), 129.48 (Ar-C), 129.42 (Ar-C), 114.58 (SPZ—C—NH—), 104.19
(SP>-C-COOE), 59.78 (-O-CH,-), 39.06 (CH), 19.60 (-CH),
14.26 (-CH,-CH3); HRMS (ESI): m/z [M+H]* calcd. for
C19H22FNO4, 3471533, found, 348.1535.

http://doi.org/10.25135/0rg.2601.3780
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Diethyl 4-(2-chloro-6-fluorophenyl)-2,6-dimethyl-1,4-
dihydropyridine-3,5- dicarboxylate (4d): Pale yellow Solid;
mp 142-143°C; FT IR (cm™!): 3333, 29872, 1664.4, 1693.9,
1660.5, 1498, 1454, 1372, 1278, 1213.6, 1117, 1020.2, 894.12;
'H NMR (500 MHz, CDCl;) &: 708710 (m, 1H, Ar-H),
7.01-7.05 (m, 1H, Ar-H), 6.84-6.88 (m, 1H, Ar-H), 5.83 (s,
1H, NH), 5.66 (s, 1H, CH), 4.02-4.06 (q, 4H, -O-CH,-,
J = 70 Hz), 2.26 (s, 6H, -CHs), 1L13-116 (t, 6H, -CH,-CH,,
J =70 Hz); “"C NMR (125 MHz, CDCl;) 8: 167.62 (COOE?),
163.59 (F-C-Ar), 161.59 (CI-C-Ar), 145.28 (Ar-C), 135,55
(Ar-C), 131.61 (Ar-C), 127.42 (Ar-C), 114.05 (SP*-C-NH-),
100.10 (SP?-C-COOE), 59.61 (-O-CH,-), 33.67 (CH), 19.59
(-CHj3), 14.11 (-CH,-CH,); HRMS (ESI): m/z [M+H]* calcd.
for C19H21C1FNO4, 3811143, found 382.1415.

Diethyl 4-(4-bromophenyl)-2,6-dimethyl-1,4-dihydrop-
yridine-3,5-dicarboxylate (4e): White Solid; mp 159-161°C;
FT IR (cm™): 3359.5, 2990.1, 1694.4, 1650.4, 1486.3, 1372,
1301.6, 1213.6, 1117, 1014.3; '"H NMR (500 MHz, CDCL) §6:
7.26-7.32 (m, 2H, Ar-H), 714-717 (m, 2H, Ar-H), 5.65 (s, 1H,
NH), 4.94 (s, 1H, CH), 4.05-4.12 (m, 4H, O-CH,-, ] =7 Hz),
2.32 (s, 6H, -CHs), 1.20-1.23 (t, 6H, -CH,-CHs, J = 7 Hz);
13C NMR (125 MHz, CDCl) §: 167.39 (COOE), 146.81 (Br-
C-Ar), 143.97 (Ar-C), 130.89 (Ar-C), 129.84 (Ar-C), 119.87
(SP?-C-NH-),103.83 (SP*-C-COOE), 59.83 (-O-CH,-), 39.33
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(CH), 19.62 (-CHj;), 14.26 (-CH,-CH3); HRMS (ESI): m/z
[M+H]" calcd. for C;oH,,BrNOy, 407.0732, found 408.0812.
Diethyl 4-(2-fluorophenyl)-2,6-dimethyl-1,4-dihydrop-
yridine-3,5-dicarboxylate (4f): White Solid; mp 157-159°C;
'H NMR (500 MHz, CDCL) §: 726-7.27 (t, 2H, Ar-H,
J =8.6 Hz), 7.21-7.22 (t, 2H, Ar-H, J = 8.6 Hz), 713-7.14 (t, 1H,
Ar-H, J = 8.6 Hz), 5.63 (s, 1H, NH), 4.91 (s, 1H, CH), 4.07-
4.08 (q, 4H, -O-CH,-, ] =7 Hz), 2.34 (s, 6H, -CH3), 1.21-1.22
(t, 6H, -CH,-CHj, J = 7 Hz); >*C NMR (125 MHz, CDCl;)
§: 167.64 (COOEL), 157.76 (F-C-Ar), 153.82 (Ar-C), 142.14
(Ar-C), 130.83 (Ar-C), 128.03 (Ar-C), 127.84(Ar-C), 126.11
(SP?-C-NH-),104.21 (SP>-C-COOEt), 59.74 (-O-CH,-), 39.63
(CH), 19.63 (-CH3), 14.26 (-CH,-CH3); HRMS (ESI): m/z
[M+H]"* calcd. for C;oH,,FNQy, 347.1533, found 348.1419.

Diethyl 2,6-dimethyl-4-(p-tolyl)-1,4-dihydropyridine-
3,5-dicarboxylate (4g): White Solid; mp 163-165°C; FT IR
(cm™): 3359.5, 2990.1, 1694.4, 1653.4, 1489.2, 1372, 1298.7,
12078, 1119.8, 1090.5, 1020.2; 'H NMR (500 MHz, CDCl;)
8: 715-717 (d, 2H, Ar-H, ] = 8 Hz), 7.00-701 (d, 2H, Ar-H,
J = 75 Hz), 5.67 (s, NH, 1H), 4.95 (s, 1H, CH), 4.05-4.11
(s, 4H, -O-CH,-, J = 7 Hz), 2.31 (s, 6H, -CH3;), 2.27 (s,
3H, Ar-CH3), 1.21-1.24 (t, 6H, -CH,-CH3, ] = 7 Hz); 1*C
NMR (125 MHz, CDCl3) 8: 167.68 (COOE), 144.87 (Ar-C),
143.76 Ar-C), 135.51 (Ar-C), 128.57 (Ar-C), 127.83 (SP*-C-
NH-), 104.28 (SP>-C-COOEt), 59.71 (-O-CH,-), 39.11 (CH),
21.06 (Ar-CHj;), 19.60 (-CHj), 14.27 (-CH,-CH;); HRMS
(ESI): m/z [M+H]" calcd. for C,oH,5NQO,, 343.1784, found
344.1955.

Diethyl 4-(4-methoxyphenyl)-2,6-dimethyl-1,4-dihydr-
opyridine-3,5-dicarboxylate (4h): White Solid; mp. 162-
164°C; 'H NMR (500 MHz, CDCL;) §: 718-7.20 (dd, 2H,
Ar-H, ] = 7 & 2 Hz), 6.73-6.75 (dd, 2H, Ar-H, J = 6.5
& 2Hz), 5.66 (s, 1H, NH), 4.92 (s, IH CH), 4.05-4.12 (q,
4H -O-CH,-, J = 7 Hz), 3.75 (s, 3H, -CH3s), 2.31 (s, 6H,
-CH;), 1.21-1.23 (t, 6H, -CH,-CH3, ] = 7 Hz); *C NMR
(125 MHz, CDCL) §: 167.70 (COOE), 157.87 (MeO-C-Ar),
143.56 (Ar-C), 140.33 (Ar-C), 128.96 (Ar-C), 127.70 (Ar-
C), 113.19 (SP*-C-NH-), 104.39 (SP*-C-COOEt ), 59.70,
(-O-CH,;-), 55.14 (-OCHj;), 38.74 (CH), 19.58 (-CHj3), 14.28
(-CH,-CH3); HRMS (ESI): m/z [M+H]" caled. for
C20H25N05, 359.4162, found, 360.4201.

Diethyl 4-(3,4-dimethoxyphenyl)-2,6-dimethyl-1,4-di-
hydropyridine-3,5-dicarboxylate (4i): White Solid; mp
148-149°C; '"H NMR (500 MHz, CDCl;) 6: 6.71-6.80 (m, 3H,
Ar-H), 5.61 (s, 1H, NH), 4.97 (s, 1H, CH), 4.08-4.10 (q, 4H,
-O-CH,-, ] =72 Hz), 3.69 (s, 6H, -CHj3), 2.33 (s, 6H, -CHj3),
1.21-1.22 (t, 6H, -CH,-CH,, J = 72 Hz); *C NMR (125 MHz,
CDCL) 6: 16795 (COOEt), 157.32 (MeO-C-Ar), 156.61
(MeO-C-Ar), 143.55 (Ar-C) 140.39 (Ar-C), 129.00 (Ar-C),
128.54 (Ar-C) 113.85 (SP*-C-NH-), 104.17 (SP*-C-COOEY),
60.01 (-O-CH,-), 55.45 (-OCHs;), 39.10 (CH), 19.28 (-CHj3),
14.56 (-CH,-CHj3); HRMS (ESI): m/z [M+H]" calcd. for
C,1H,7NOg, 389.1838, found, 390.2012.

Diethyl 4-(2-hydroxyphenyl)-2,6-dimethyl-1,4-dihydr-
opyridine-3,5-dicarboxylate (4j): White Solid; mp 118-
120°C; 'H NMR (500 MHz, DMSO-dg) 6: 8.97 (s, 1H, -OH),
8.63 (s, 1H, Ar-H), 6.50-7.00 (m, 3H), 5.14 (s, 1H, NH), 4.71

(s, 1H, CH), 3.93-4.11 (q, 4H, -O-CH,-, ] = 710 Hz), 2.21 (s,
6H, -CHs), L.11-1.13 (t, 6H, -CH,-CH,, ] = 7.10 Hz); *C NMR
(125 MHz, DMSO-ds) 8: 167.40 (COOE), 154.00 (HO-C-Ar),
145. (91Ar-C), 135.12 (Ar-C), 133.88 (Ar-C), 124.36 (Ar-C),
120.42 (Ar-C), 112.54 (SP*-C-NH-), 102.00 (SP>*-C-COOEt),
59.08 (O-CH,-), 3714 (CH), 18.31 (-CH3), 14.20 (-CH,-CH,);
HRMS (ESI) m/z [M‘FH]Jr calcd. for Cy19H,3NOs, 345.1576,
found, 346.4650.

Diethyl 4-(4-hydroxyphenyl)-2,6-dimethyl-1,4-dihydr-
opyridine-3,5-dicarboxylate (4k): Off white Solid; mp 226-
228°C; FTIR (cm_1 ):3350.7,2993,1662.2,1489.2,1369,1228.3,
1131.6, 1023.1; "H NMR (500 MHz, DMSO-dj) 8: 9.07 (s, 1H,
-OH), 8.70 (s, 1H, NH), 6.91-6.93 (d, 2H, Ar-H, ] = 8.0 Hz),
6.56-6.58 (d, 2H, Ar-H, J = 85 Hz), 4.73 (s, 1H, CH),
3.93-4.01 (g, 4H, -O-CH,-, J = 7.0 Hz), 2.23 (s, 6H,-CHs),
1.11-1.14 (t, 6H, -CH,-CH,, J = 7.0 Hz); *C NMR (125 MHz,
DMSO-ds) 8:167.56 (COOE), 155.89 (HO-C-Ar) 145.22 (Ar-
C), 139.36 (Ar-C), 128.73 (Ar-C), 114.98 (SP*-C-NH-), 102.75
(SP*-C-COOFt), 59.34 (-O-CH,-), 38.32 (CH), 18.66 (-CH3),
14.67 (-CH,-CH,); HRMS (ESI): m/z [M+H]* calcd. for
Ci9H,3NOs, 345.1576, found, 346.4650.

Diethyl 2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropy-
ridine-3,5-dicarboxylate (41): Yellow Solid; mp 162-164°C;
"H NMR (500 MHz, CDCL;) 8: 7.95 (s, IH, Ar-H), 7.55-7.92
(m, 3H, Ar-H), 5.74 (s, 1H, NH), 5.20 (s, 1H, CH), 3.98-4.03
(g, 4H -O-CH,’, J = 70 Hz), 2.30 (s, 6H, -CHj3), 1.12-1.14
(t, 6H, CH,-CH,, ] = 7.0 Hz); *C NMR (125 MHz, CDCl;)
6:167.00 (COOEL), 154.27 (O,N-C-Ar), 148.12 (Ar-C), 145.63
(Ar-C), 134.81 (Ar-C), 129.75 (Ar-C), 122.14 (Ar-C), 121.59
(SP*-C-NH-), 101.77 (SP*-C-COOEt), 60.13 (-O-CH,-), 18.92
(-CHj3), 14.49 (-CH,-CH,); HRMS (ESI): m/z [M+H]" calcd.
for C,9H,,N,Og, 374.1478, found, 375. 1520.

Diethyl 2,6-dimethyl-4-(2-nitrophenyl)-1,4-dihydropy-
ridine-3,5-dicarboxylate (4m): Yellow Solid; mp 168-170°C;
"HNMR (500 MHz, CDCl;) 8: 7.72-7.74 (dd, 1H, Ar-H,J = 8
& 1 Hz), 7.52-754 (dd, 1H, Ar-H, J = 8 & 1.5 Hz), 7.44-
7.47 (m, 1H, Ar-H), 7.22-726 (m, 1H, Ar-H), 5.84 (s, 1H,
NH), 5.71 (s, 1H, CH), 4.09-4.14 (q, 4H, -O-CH,, ] = 7 Hz),
2.32 (s, 6H, -CHs), 1.14-1.17 (t, 6H, CH,-CH,, ] = 7 Hz); *C
NMR (125 MHz, CDCl;) §: 167.24 (COOEt), 156.96 (O,N-
C-Ar), 14781 (Ar-C), 144.44, 142.60 (Ar-C), 132.76 (Ar-C),
131.35 (Ar-C), 129.49 (Ar-C), 124.00 (SP’>-C-NH-), 104.01
(SP*-C-COOE), 60.05 (-O-CH,-), 34.68 (CH), 19.65 (-CH3),
14.14 (-CH,-CH,); HRMS (ESI): m/z [M+H]" calcd. for
C19H22N206, 374.1478, found, 375.1520.

Diethyl 2,6-dimethyl-4-(4-nitrophenyl)-1,4-dihydropy-
ridine-3,5-dicarboxylate (4n): Yellow Solid; MP. 130-132°C;
'H NMR (500 MHz, CDCL) §: 8.07-8.09 (dd, 2H, Ar-H,
J =7 &2 Hz), 7.44-7.45 (dd, 2H, Ar-H, ] = 6.5 & 2 Hz), 5.72
(s, 1H, NH), 5.09 (s, 1H, CH), 4.06-4.11 (g, 4H, -O-CH,-,
J =7 Hz), 2.35 (s, 6H, -CH3), 1.20-1.23 (t, 6H, -CH,-CH,,
J =7 Hz); »C NMR (125 MHz, CDCL) 6: 167.05 (-COOQOEt),
155.08 (O,N-C-Ar), 146.36 (Ar-C), 144.59 (Ar-C), 128.91
(Ar-C), 123.30 (SP*-C-NH-), 103.24 (SP>*-C-COOEt), 60.01
(-O-CH,-), 40.14 (CH) 19.68 (-CHs), 14.26 (-CH,-CH,);
HRMS (ESI): m/z [M+H] * calcd. for C,oH,,N,Og, 374.1478,
found, 375. 1520.
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Diethyl-2,6-dimethyl-4-styryl-1,4-dihydropyridine-3,5-
dicarboxylate (40): White Solid; mp 147-148°C; '"H NMR
(500 MHz, CDCL;) §: 7.14-7.32 (m, 5H, Ar-H), 6.23-6.24 (d,
1H, Olefinic H, J = 11.01 Hz), 6.18-6.21 (q, 1H, Olefinic H,
J=10.96 &7 Hz), 5.71 (s, 1H, NH), 4 .65 (s, 1H, CH), 4.19-4.21
(g, 4H, -O-CH,-, J = 7.5 Hz), 2.31 (s, 6H -CHj3), 1.28-1.30 (t,
6H, -CH,-CH,, ] = 7.5 Hz); "C NMR (125 MHz, CDCl) §:
167.96 (COQEt), 145.52 (Ar-C), 139.03 (Ar-C), 132.28 (Ar-C),
128.87 (Ar-C), 128.44 (Olefinic C), 127.31 (Olefinic C), 126.19
(SP*-C-NH-), 101.85 (SP*-C-COOFEt), 60.17 (-O-CH,-), 37.00
(CH), 20.21 (-CHj3), 14.42 (-CH,-CH,); HRMS (ESI): m/z
[M+H]?* caled. forC,y Hy5NQy, 355.1784, found, 356.2012.

5 Conclusion

Utilizing a newly prepared organocatalyst DBUHI3, we have
successfully accomplished a one-pot multi component syn-
thesis of dihydropyridine molecules. This method offers
numerous advantages over traditional approaches, includ-
ing easy workup, the broad scope of the substrate, short
reaction time, high yield, and the use of environmentally
friendly catalyst.
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