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INTRODUCTION

ABSTRACT

In the recent past year, The 1,4-dihydropyridines derivatives have been
covering a large area of studding because of their synthetic possibility,
different chemical behavior, there biological activities and different
applications in the pharmaceutical drug. The 1,4-benzothiazine forms
an important class of heterocyclic system, it include the N and
Smolecules in the ring. The novel 1,4-benzothiazine derivatives
occupancy several biological activities such as anti-inflammatory, anti-
rheumatic, antimicrobial, antioxidant, anti-hypertensive, anti-HIV,
cardiovascular , ATP-sensitive potassium channel opener, ant malarial,
cytotoxic, immunomodulation, neuroprotective and aldose reeducates
inhibitor etc.

KEYWORDS: antitumor, anti-inflammatory, 1, 4-dihydropyridines,

anticonvulsant, synthesized.

1,4-dihydropyridine is the six membered contain aromatic ring compound which has taken

the important place from different organic compound from is biological activities. 1,4-

dihydropyridine derivatives variety has been explored developing wide novel pharmaceutical

molecules. 1,4-dihydropyridine derivatives has been synthesized by the different methods.™

51 1,4-dihydropyridinederivatives are know because for their amazing biological activity
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which has been seen such as antifungal, anti-hypertensive, central nervousas the calcium

channel antagonists™™ antihypertensive, antianginall*®*®, antitumor™ anti-inflammatory

[23] [24,25]

(20211 ant  tubercular activity!®? analgesic  activity®!,  antithrombotic.

activity
Vasodilation®, anticonvulsant!?”], stress protective effect’?®], cardio depressant activity.!*
The brief review of various 1, 4-dihydropyridines derivativeshave been show in this paper

which has been published in different research papers.
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Figure.l: Skeletal formula of 1,4-Benzothiazine Molecule.

D

Figure.2: Spacing Model of the 1,4-Dihydropyridine Molecule.

Laboratory synthesis of 1,4-Dihydropyridine

There are different type of method to synthesis the 1,4-dihydropyridines as follow.

1. Different type of method has been proposed by various scientists for the synthesis of 1, 4-
dihydropyridine. Hantzsch is the scientists which first synthesis of 1,4-dihydropyridines

by refluxing of aldehyde, B-ketoester and ammonia or ammonium salts in ethanol

(Figure.3)™
o @] Ar 0]
H.C,0 HsC,0 | | OC,Hs
Ethanol H.C N CH
Ar—CHO. o e o -+ NH,OH —_ 3 N 3

Figure.3: Synthesis of ring from aldehyde, p-ketoester and ammonia or ammonium salts

in ethanol.
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2. Some otherscientists have reported the one step synthesis of 1,4-dihydropyridines with
aldehyde,alkyl acetoacetate, ammonia by refluxing them for some time with methanol

shows good yield(Figure.4).[

HeC,0 H5C,0 ‘ ‘ OC,Hg

o + NH; methanol H;C N CHj
e

Ar—CHO, 5  HC N

Figure.4: Synthesis of ring from aldehyde,alkyl acetoacetate& ammonia.

3. By using grinding method in presence of the MCM-41 catalyst, one step synthesis has
been carried out of polyhydroquinolines. By mixing aldehyde, ethyl acetoacetate,

dimedone, ammonium acetate with each other. (Figure.5)."!

0
O]
CH, O O
HyC 0] M
R + CH3 +H3C OEt+NH 4OAC

RT. Grinding | MCM - 4!

HsC
Chy : CH,

Figure.5: Synthesis of ring from aldehyde, ethyl acetoacetate, dimedone, ammonium

acetate with using MCM-41 catalyst.

4. By condensing aldehydes, 1, 3-dicarbonyl compounds, and ammonium acetate,some
other have reported the synthesis of 1,4-dihydropyridines,in presence of catalyst alumina

sulphuric acid (Figure.6).!
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Figure.6: Synthesis of ring from aldehydes, 1, 3-dicarbonyl compounds, and ammonium

acetate

5. In shorter time we can get the higher yield by synthesizing the 1,4-dihydropyridines
withultrasoundirridationwithout using solvent and catalyst.(Figure.7).”!
@) O

R—CHO,Me oket,NH40AC

Solvent. Free u.S.

EtO OEt

Me N Me
H
Figure.7: Synthesis of 1, 4-dihydropyridines ring with ultrasound irridation without

using solvent and catalyst
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Application of the 1,4-dihydropyridine ring system in Drug synthesis

1. Ant tuberculosis/ Anticancer activity

1.1 KalamSirishaandCo-workers®:  synthesized a  novel  series of 14-
Dihydropyridines(Figure.8), which is further tested for antituberculosis activity. From it
4-substituted-2,6-dimethyl-3,5-bis-N-(heteroaryl)-carbamoyl-1,4- dihydropyridines has
been studied. From that control pyrazinamide (IC=32 pg/mL) is less potent thanthe
compound having 6-methylpyridin-2-yl at 3 & 5th position (at Ar)lb (IC50 = 12.5
pg/mL) and 5-chloropyridin-2-yl at 3 & 5th position (at Ar) 1a (IC50= 25 pg/mL) exhibit
good activity.

O aAarnH O
NH-Ar

H,C N CHj
H

1,4- dihydropyridinesDerivatives (la-1b)

Ar Ar’

la | 5-Chloropyridin-2-yl | 2-Imidazolyl
1b | 6-Methylpyridin-2-yl 2-Pyridyl
Figure.8: Structure of compound la to 1b

1.2 Masami Kawaseand Co-workerst"®!

Synthesized novel derivatives 0f3,5-Dibenzoyl-4-(3-phenoxyphenyl)-1,4-dihydro-2,6-
dimethylpyridine(DP-7) (Figure.9) , it is a novel multidrug resistance inhibitor, and it has
been tested on rat heart in lagendorff- perfused and result is compared with the nifedipine.
The result showed that compound DP7 is safe and potent MDR chemosensitizer. Different
author have studied the replacement of 4-phenyl-3,5-dibenzoyl-1,4-dihydropyridines
derivatives for the looking the cytotoxic activity and MDR- reversing activity. It show that
the compounds with 2’-trifluormethylphenyl (10a), 2’-chlorophenyl (10b), 3- chlorophenyl
(10c) at c4 position show the maximum activity against HSC-2 cell lines. The 10c compound
shows the maximum activity in MDR-modulating and tumour-specific cytotoxicity, it is seen

as the new drug in the treatment of cancer.
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PhOC COPh

H,C N CH,
H

1,4- dihydropyridinesDerivatives (10a-10c)

R
10a | 2-cf3
10b | 2-Cl
10c | 3-ClI

Figure.9: Structure of compound 10a to 10c

1.3 Shigeyuki Tasakaand Co-workers™

Synthesized a new series 1,4-dihydropyridines derivatives (Figure.10).All the synthesized
derivatives were investigated for their antitumor activities. The screened is done by using the
mice having P388 leukemia cells. 3-pyridylpyrlesters contain compound N276-9 and N276-

16 are found to be active.

Figure.10: 1,4- dihydropyridinesDerivatives.

2. Antimicrobial activity

2.1 KalamSirishaandCo-workers!®

Synthesized a new series 4-substituted-2,6-dimethyl-3,5-bis-N-(heteroaryl)-carbamoyl-1,4-
dihydropyridines derivatives (Figure.11).All the synthesized derivatives were investigated for
their antibacterial and antifungal activities. They tested for in vitro antimicrobial activity
against Gram positive and Gram negative bacteria. The activity seen against Gram positive
Bacillus subtilis and Staphylococcus aureus, Gram negative Escherichia coli and Proteus

vulgaris.8a &8b show good result against the gram positive bacteria,8aderivativeshow almost

WWW.Wjpr.net Vol 4, Issue 12, 2015. 743



http://www.wjpr.net/

Nangare et al. World Journal of Pharmaceutical Research

same activity to streptomycin against gram negative bacteria and 8b derivativeshow potent
activity against Bacillus subtilis. The reference drug was taken Novobiocine, Gentamycin,

Kanamycin, Amikacin (form antibacterial) and Ampicillin (For antifungal).

O Aar g O

Ar—NH | | NH-Ar
H,C N CH,
H
1,4- dihydropyridinesDerivatives (8a-8b)
Ar Ar’
8a | 6-Methylpyridin-2-yl | 2-Pyridyl
8b | 2-Methyl-4-o0xo0- 2-Imidazolyl
3H-quinazolin-3-yl

Figure.11: Structure of compound 8a to 8b.

2.2 Sushil.K.Dubey and Co-workers™*”

Synthesized a new series N-(6-methylbenzothiazolyl) - 2, 3, 5, 6-tetrasubstituted-4-(aryl)-1,4-
dihydropyridines derivatives(9a-9g) (Figure.12).All the synthesized derivatives were
investigated for their antibacterial, antifungal and entomological activities.The activity seen
against lactobacillus sps, Pseudomonas aeruginosa, Micrococcus lutius and Kocuria rosea.9a,
8b & 9c show good result against bacteria when compared to stranded drugs.Thecompound
9d, 9e, 9f, 9g shows the good antifungal activity. The reference drug was taken kanamycin,

gentamycin, Novobiocine (form antibacterial).

1,4- dihydropyridinesDerivatives (9a-99)

R; | Ry R3

9a | Me | O=COEt | m-NO,
9b | Oet | O=COEt | m-NO,
9c | Me | COME m-NO,
9d | Me | O=COEt | p-OMe
9e | Me | COME p-OMe
9f | Me | COME p-OH
9g | Me | COME m-NO;
Figure.12: Structure of compound 9a to 9g.
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3. Antioxidant activity

3.1 GunarsTirzitisand Co-workers®*!

Synthesized a new series 2, 6-dimethyl-3,5-dialkoxycarbonyl-1,4-dihydropyridines
derivatives (Figure.13).All the synthesized derivatives were investigated for their antioxidant
activity. The compounds 2,6-dimethyl-3,5-diethyloxycarbonyl-1,4-dihydropyridines (12a)
and 2,6-dimethyl- 3,5-dibutyloxycarbonyl-1,4-dihydropyridines (12b) show the maximum
activity against when compare with Trolox and probucol.

H H
HgC,00C COOC,Hy H5C,00C COOC,Hg
H,C T CH, HsC ’Tl CH;
H H
(12b) (12a)

Figure.13:1,4- dihydropyridines (12a -12b).

4. Antidyslipidemic activity

4.1 Atul Kumar and Co-workers™*?

Synthesized a new series N-aryl-1,4-dihydropyridines (Figure.14).All the synthesized
derivatives were investigated for their antidyslipidemic activity. The compound 2-Methyl-
1,4- diphenyl-1,4-dihydro-pyridine-3-carboxylicacid ethyl ester (15a), 2-Methyl-1,4-
diphenyl-1,4-dihydro-pyridine-3- carboxylic acid methyl ester (15b) , and 1-(2,3-Dimethyl-
phenyl)-2,5-dimethyl-4-phenyl-1,4-dihydro-pyridine-3- carboxylic has been study further.

The selected compounds show the nice TG and lipid lowering activity.

H H H
H o) o H o)
H HsC
| | OCHj, | | OCHjs | | OCHj4
N CHs N CHs N CHy
H H H3C
H H H3C
H H H
(15a) (15b) (15c¢)

Figure.14: 1,4- dihydropyridinesDerivatives (15a-15c).
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5. Analgesic & Anti-inflammatory activity

5.1 BrijeshkunvarMishraand Co-workers™®

Anew synthesized 1,4-dihydropyridine derivatives(Figure.15). The derivative has been check
for the analgesic and anti-inflammatory activity. The compound shows the same amount of

activity when compared with the ptroxicam at adose of 70 mg/ kg of body w.t.

OH OH
CH, CH,
N
HC™ "OC ‘ ‘ e 0C | |
OH
HC ITI CH, HyC ITI CH,

H H
(16a) (16b)
Figure.15: 1,4- dihydropyridinesDerivatives (16a-16b).

6. Antiulcer activity

6.1 B BSubudhiand Co-workers™"

A novelsynthesizedl,4-dihydropyridines derivatives(Figure.16). The compound where tested
for antiulcer activity. The compound containing methoxy at c4 position shows great antiulcer

activity.
CH, OCH,
CHj3
HsC,00C COOC,Hg HsC,00C COOC,H;
H,C N CHg H,C N CHj
H H
(17a) (17b)
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OCH, OH
OCH,

H5C,00C COOC,Hs HsC,00C COOC,Hs

N~ “CH, 3
|——NH SO,NH, LNH‘@*SOzNHz

(17c) (17d)
Figure.16: 1,4- dihydropyridinesDerivatives (17a-17d).

H,C

CONCLUSIONS

This review gives an overview of the broad spectrum of pharmacological activities displayed
by 1,4-dihydropyridines. The pharmacological activities of 1,4-dihydropyridines derivatives
have attracted considerable attention giving to the use full of this moiety in the field of
medicinal chemistry. Further development can be carried out by making slight change
leading to severe changes to yield better drug. The 1,4-dihydropyridines importance of
moiety can be seen by carrying out further studies on its possible substitution. Thus this paper
proves to be significant for further research work on the bioactive 1,4-dihydropyridines ring
and biological profiles of these new generations of 1,4-dihydropyridines would represent a

successful matrix for further circumstances of better medicinal agents.
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