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A R T I C L E  I N F O                              A B S T R A C T  
 

 

In the design of delivery method, convenience in administration as well as improved 

patient compliance find predominance. Oral dispersible tablets (ODTs) are solid dosage 

forms which disintegrate in the oral cavity in below 60seconds and have been taken 

without water. Swift disintegration followed by fast dissolution and rapid commencement 

of action are advantages of ODTs. Other advantages include improved stability and 

bioavailability. ODTs are suitable dosage forms in pediatrics, geriatrics, the mentally sick, 

nausea patients, and patients having trouble in consuming tablets and capsules. When 

ODTs in the tongue, they disintegrate immediately, delivering the drug, that breaks down 

in the saliva. Few medications are absorbed from the mouth, oesophagus, and pharynx, as 

the saliva passes through the stomach. In such instances, the bioavailability of a drug is 

remarkably greater than those noticed from conventional tablet dosage forms. Various 

methods in ODT manufacturing include – direct compression, spray drying, sublimation, 

melt extrusion, cotton candy process, etc. 

 

 

 
 

 

INTRODUCTION 
 

Despite enormous innovations in delivery of drug, the oral route 

continues to be the preferred route for administering therapeutic 

agents because of precise dosage, inexpensive therapy, non-

invasive method, self-medication, ease of management, giving 

rise to patient compliance
(1)

. Paediatric patients can have 

ingestion problems due to poor muscular and nervous control. 

Besides, patients travelling with less or no access to water restrict 

the use of orally administered conventional dosage forms 
(2,3)

. 

Traditional oral dosage forms such as tablets and capsules have a 

swallowing problem for geriatrics and paediatrics 
(4)

. 

Approximately 35% of the overall population suffers from 

dysphasia. Oral disintegrating tablets (ODTs) are tablets which 

are placed in the mouth and then they get dispersed in mucus 

without the water
(5)

. ODTs are investigated for their potential to 

improve the bioavailability of less water-soluble drugs by altering 

the drug's dissolving profile and increasing patient compliance
(6)

. 

The excipients used in ODT mechanism are generally hydrophilic 

and can be chosen based on the drug's physicochemical nature, 

like hydrophilicity or hydrophobicity
(7)

. In case the drug is 

hydrophobic, the dosage form is known as disintegrating tablet, 

and if it is hydrophilic, it is a fast-dissolving tablet
(8,9)

. 
 

Advantages of Oro dispersible tablets 
 

 These are given to geriatric, paediatric, and 

psychologically disabled patients. 

 Water is not required to swallow the tablet
(10)

. 

 After oral administration, no residue should be left in the 

oral cavity. 

 Compatible with taste concealing and have a pleasant 

mouth feel
(11)

. 

 High drug loading. 

 A precise dose is possible as compared to liquids. 

 Fast dissolution and drug absorption, contributing a rapid 

onset of action. 

 No risk of suffocation due to physical barrier when 

swallowed, thus offering enhanced safety
(12)

. 
 

Need to formulate mouth-dissolving tablets 
 

The non-invasive drug delivery systems proceed on the basis 

of poor patient compliance with current delivery regimes and 

restricted market area for drug companies. FDTs are those 

dosage forms which are valuable for: 
 

 Geriatric patients mostly suffer from conditions such as 

hand quakes and dysphasia.  

 Pediatric patients cannot swallow easily as their internal 

muscles and central nervous system are not fully 

developed. 

 Lack of access to water, to patients suffering from 

diarrhoea and motion sickness while travelling. 

 Patients with continuous nausea for an extended period 

face difficulty in swallowing. Especially cancer patients, 

post chemotherapy, causes nausea after swallowing the 

H2 blockers prescribed to bypass gastric ulceration
(13)

. 
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Reduced Calcium Channel Blocking Activity
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ABSTRACT The 1,4-dihydropyridine derivatives (DHPs) (3a-b and 4a-c) were oxidized with iodine in methanol to produce 
five new, hitherto unreported pyridine derivatives (5a-b and 6a-c). The “Everted sac method” was used to assess the DHPs 
and their pyridines for potential p-glycoprotein (P-gp) inhibitory or multidrug resistance reversal action. Domperidone, a 
P-gp substrate, was examined for intestinal absorption in everted rat jejunal segments in the presence and absence of DHPs 
(3a-b and 4a-c) and pyridines (5a-b and 6a-c) at doses of 30 µg/mL and 100 µg/mL. The standard was Verapamil, a known 
P-gp inhibitor (30 µg/mL and 100 µg/mL). The P-gp inhibition of all the tested compounds was higher than Verapamil. 
The P-gp inhibition of compounds 5b and 6b was the highest. Utilizing isolated rat ileum, the newly synthesized pyridine 
derivatives calcium channel blocking efficacy was also investigated. The strongest Ca2+ channel-blocking action was seen 
with compound 5b. It was determined to be equivalent to Nifedipine, the gold standard. Strong P-gp inhibitor compound 6b 
has little calcium channel-blocking action.

INTRODUCTION

Multi-drug resistance (MDR) is a major obstacle towards 
the chemotherapy of several diseases, hindering effective 
treatment. ATP-binding cassette (ABC) transporters are 
mainly involved in the active efflux of drugs from cells 
leading to MDR. MDR1 or p-glycoprotein (P-gp) is a 
170KDa protein belonging to ABC family. It is overexpressed 
on MDR cells.[1-3] For the past few decades, much work has 
been reported on various chemical classes as P-gp inhibitors 
to overcome MDR.[4] The 1,4-dihydropyridine (DHP) 
[Figure 1] calcium channel blockers are widely studied as 
P-gp inhibitors, in analogy to Verapamil.[5]

However, due to their cardiovascular side effects, several 
structural modifications have been made on DHPs to enhance 

their MDR inhibitory activity and reduce their calcium channel-
blocking activity.[6,7] Literature on DHPs reveals extensive 
work on DHP ester derivatives.[8] In contrary to this, the reports 
on DHP carboxamide derivatives are meager. Therefore, in 
continuation to our work on 1,4-DHP carboxamides,[9-15] five 
new symmetric and asymmetric pyridine carboxamides (5a-b 
and 6a-c) were synthesized from the potent DHP carboxamides 
(3a-b and 4a-c) and evaluated for their possible in vitro P-gp 
inhibitory and calcium channel-blocking activities.

RESULTS AND DISCUSSION

Chemistry

The 1,4-DHPs (3a-b and 4a-c) were synthesized as 
per our earlier reported procedure.[10,15] The reaction of an 

KEYWORDS Dihydropyridines, Everted sac method, Multidrug resistance, p-glycoprotein, Pyridines.

 *Corresponding author: Email: agisirisha@gmail.com

Indian Journal of Heterocyclic Chemistry
Vol. 33 - Number 03 (Jul-Sep 2023) 377-383

 https://connectjournals.com/01951.2023.33.377
 https://doi.org/10.59467/IJHC.2023.33.377

 ISSN (Print)	 : 0971-1627
ISSN (Online)	 : 2456-4311

How to cite this article: Mamatha, K., Sirisha, K., Venkateswarlu, E. and Sharavanabhava, B.S. Synthesis and Evaluation of Some New 
Pyridines as Possible P-gp Inhibitors with Reduced Calcium Channel Blocking Activity, Indian J. Heterocycl. Chem., 2023, 33, 377–383. (https://
doi.org/10.59467/IJHC.2023.33.377)

©2023 Connect Journals

Journal Homepage :
www.connectjournals.com/ijhc

www.connectjournals.com

Published & Hosted by :





Sattu et al., IJPSR, 2023; Vol. 14(7): 3404-3413.                                           E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              3404 

IJPSR (2023), Volume 14, Issue 7                                                                   (Research Article) 

 
Received on 03 November 2022; received in revised form, 16 December 2022; accepted, 02 January 2023; published 01 July 2023 

SYNTHESIS, CHARACTERIZATION, MOLECULAR DOCKING STUDIES AND 

ANTHELMINTIC AND ANTI-CANCER ACTIVITY OF PYRAZOLE CONTAIN NOVEL 

INDOLIN-2-ONE DERIVATIVES 
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*
, Sayeda Hinanaaz and Oleti Navneetha 
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ABSTRACT: Background: Imidazole-5-one scaffold has been 

predicted in the important synthetic drug analogs, which gave valuable 

information for treatment and high binding affinity to the multiple 

receptors helpful drug development. Objective: To synthesize and 

evaluate the anthelmintic, anticancer, and Insilco docking studies of 

pyrazole contain novel Indole derivatives (4a-4h). Methods: In the 

present work, we intended to synthesize pyrazole containing novel 

Indole derivatives (4a-4h) by a conventional method. Results: All the 

newly synthesized molecules (4a-4h) were characterized by FTIR, 
1
HNMR, and Mass spectral analysis. The compounds 4c and 4f 

showed high anthelmintic activity compared with Albendazole as a 

standard and the compounds 4b, 4e, 4f, and 4g exhibited good 

anticancer activity against MCF-7 cell line. In molecular docking 

research, dock rankings of all the synthesized derivatives ranged from 

-5.972 (compound 4h) to -3.127 (compound 4d). Conclusion: The 

literature reveals that Imidazole-5-one derivatives have diverse 

biological activities and a cytotoxic potential to be explored for newer 

therapeutic possibilities. 

INTRODUCTION: Medicinal chemistry is a 

chemistry­ grounded discipline involving aspects of 

birth, medical and knowledge. It's concerned with 

the invention, discovery, design, identification, and 

physic of biologically active amalgams, the 

interpretation of their mode of action at the 

molecular place, and the construction of the 

relationship between chemical structure and 

pharmacological exercise.  
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Indole and its by-products, a class of well­ known 

nitrogen and Sulphur containing heterocyclic 

admixtures, absorb an important position in 

medicinal and Acaridae chemistry with a wide 

range of bioactivities. Pyrazole spin­offs have a 

long history of use in agrochemicals as manures 

and manures and in pharmaceutical sedulousness as 

antipyretic and anti-inflammatory 
1
.  

Antipyrine is one of the virgin synthetic specifics 

and is named after its antipyretic tracts. Benzo 

pyrrole heterocyclic combinations represent 

important edifice blocks in organic and medicinal 

chemistry. Multiple significant inquest exercise 

was carried out towards this structure. The 

heterocyclic Indole and its derivations show 
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INTRODUCTION 

Solid dispersions are dispersions of hydrophilic carrier 

and hydrophobic drug molecules dissolved in volatile-

solvents such as methanol in which liquid solvent is 

removed by evaporation by applying reduced pressure 

which results in formation of amorphous precipitate of 

the drug 
[1]

. Basically, they are two component systems, 

generally they are two component systems.  First time 

solid dispersions are prepared by Sekiguchi and obi on 

drug sulfathiazole by using water soluble inert carrier. 
[2]

 

As we know that amorphous form of drug is more 

soluble than its crystalline form so solid dispersions are 

the best approach for solubility enhancement. 
[3]

 In case 

of particle size reduction the agglomeration occurs, but 

in solid dispersions particles no need to exist in a 

micronized state. 
[4] 

The relation between solubility and 

permeability is clearly understood by  

 

Biopharmaceutical system of classification  

 
 

SOLUBILITY 

Solid dispersions will enhance the solubility and 

permeability of class – 4 drugs. 

Methods include: 

1) Physical methods 

Used for compounds which are non-molecular 
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ABSTRACT 
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Abstract 
Pregabalin, an anti-epileptic drug has very low UV absorptivity and hence normally it is difficult 
to analyze this drug by UV Spectroscopy. Benzene sulfonyl chloride, a derivatizing agent, was 
used to introduce a chromogen for the purpose of detecting pregabalin in bulk and capsules. A 
wavelength of 205nm was used to find the pregabalin after derivatization by UV-spectroscopy. 
The spectrophotometric validation parameters such as linearity, precision, accuracy, 
robustness, and ruggedness were studied and verified using the ICH guidelines. With a 
correlation coefficient of 0.999, the linearity between 20µg/ml and 100µg/ml was observed. 
The intermediate and intraday precision’s respective RSDs were found to be 1.27% and 1.40%. 
The accuracy concentration range was spiked at 50%, 100%, and 150%, and the %recovery 
values were found to be in the range of 95.7% to 99.4%. The method was found to be rugged 
and robust. Without any interference from typical excipients, the devised approach was 
effectively verified and applied to the detection of pregabalin in bulk and pharmaceutical 
formulation. 
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INTRODUCTION 
Pregabalin is chemically known as (S)-3-
(aminomethyl)-5-methyl hexanoic acid, commonly 
used to control seizures & convulsions. Although 
pregabalin is a derivative of GABA (γ-aminobutyric 
acid), it has no impact on GABA receptors. The two 
primary manifestations of neuropathic pain, 
allodynia, and hyperalgesia are lessened by 
pregabalin. Additionally, it acts as an analgesic, 
anxiolytic, and in the management of opioid 
withdrawal.[1] 
Pregabalin is a saturated carboxylic acid that lacks π 
electron density. It has very low UV absorptivity and 
hence it is difficult to accurately estimate it by UV 

spectroscopy. Chemical derivatization of this 
molecule increases its UV absorptivity. Earlier 
workers have analyzed pregabalin by UV-Visible 
spectrometry after carrying out its derivatization 
with reagents like xanthone, ninhydrin, ascorbic acid 
etc.[2,3] For UV-spectroscopic studies of pregabalin, 
mostly methanol was used as solvent.[4,5] Apart from 
UV-spectrophotometry,[6-10] HPLC[11-17] and 
hyphenated techniques like LC-MS-MS,[18,19] SPE-LC-
MS/MS using PFP HPLC column[20] were used to 
estimate pregabalin. All of the strategies that have 
been described so far involve intricacy in 
derivatization and evaluation. Hence the present 
work was aimed to prepare a simple, stable, 














































