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ABSTRACT 

The present research work is aimed to synthesize some novel substituted 1, 4- dihydropyrimidones. 

The twelve new derivatives of 1, 4- dihydropyrimidones were synthesized during the course of 

research work. The structures of these compounds have been established by means of IR, 1H-

NMR.The compounds were synthesized by using “Biginelli’s reaction”. The dihydropyrimidones, 

thus, prepared were treated with hydrazine hydrate to give respective hydrazides, which were then 

converted to thiadiazoles, oxadiazoles & pyrazoles. These derivatives were subjected to anticancer & 

antioxidant activity.A2& A3 have shown excellent anticancer activity as compared to the standard drug 

cyclophosphamide. Compounds A2, B1, B3, C2 and C3 have shown promising antioxidant activity at 

250µg/mL, while the remaining compounds have also shown moderate antioxidant activity, when 

compared with standard drug ascorbic acid.The dihydropyrimidones were also treated with 

fenofibrate to give combination product. This was subjected to calcium antagonist & 

antihyperlipidemic activity.Compounds D2& F2have shown promising anticholesterol activity. 

Compounds D1 & F2 have shown promising anti-triglyceride activity.Compounds D1 & F2 have 

shown promising relaxing activity as compared to standard Nifedipine. 

 

Key Words: 1, 4- dihydropyrimidones;anticancer; antihyperlipidemic; calcium channel antagonists & 

antioxidant. 

 

INTRODUCTION 

The chemistry and biological study of heterocyclic compounds has been an interesting field for a long 

time in medicinal chemistry. Heterocyclic compounds are very widely distributed in nature and are 

essential to life. A heterocyclic compound is one which possesses a cyclic structure with at least two 

different kinds of hetero atoms in ring. A number of heterocyclic derivatives containing nitrogen and 

sulphur atom serve as a unique and versatile scaffolds for experimental drug design. Nitrogen, 

oxygen, and sulphur are the most common heteroatoms.  

Most of the sugars and their derivatives, including vitamin C, for instance, exist in the form of five-

member (furan) or six-member (pyran) rings containing one oxygen atom. Most member of vitamin B 

group possess heterocyclic ring containing nitrogen. One example is vitamin B6 (pyridoxine), which 

is a derivative of pyridine, essential in amino acid metabolism.                                           

All these natural and synthetic heterocyclic compounds can and do participate in chemical reactions in 

the human body. All the biological processes are chemical in nature. Such fundamental manifestations 

of life as the provision of energy, transmission of nerve impulses, sight, metabolism and the transfer 

of hereditary information are all based on chemical reactions involving the participation of many 

heterocyclic compounds, such as vitamins, enzymes, coenzymes, nucleic acids, ATP and serotonin. 

Heterocycles are able to get involved in an extraordinarily wide range of reaction types. Depending on 

the pH of the medium, they may behave as acids or bases, forming anions or cations. Some interact 

readily with electrophilic reagents, others with nucleophiles, some are easily oxidized, but resist 

reduction, while others can be readily hydrogenated but are stable toward the action of oxidizing 

agents. Certain amphoteric heterocyclic systems simultaneously demonstrate all of the above-

mentioned properties. The ability of many heterocycles to produce stable complexes with metal ions 
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has great biochemical significance. The presence of different heteroatoms makes tautomerism 

ubiquitous in the heterocyclic series. Such versatile reactivity is linked to the electronic distributions 

in heterocyclic molecules. Evidently, all the natural products and the synthetic drugs mentioned above 

are good examples of nature’s preference for heterocycles whose biological activity cannot be 

determined by one or a combination of two or three of the above mentioned properties.  

Pyrimidine (cytosine, thymine and uracil) and purine (adenine and guanine) derivatives are 

monocyclic and bicyclic heterocycles with two and four nitrogen atoms, respectively. They are key 

components of the deoxyribonucleic acid (DNA) molecules and participate directly in the encoding of 

genetic information. They also pass information to the related ribonucleic acid (RNA) molecules that 

control, in protein synthesis, the sequence of amino acids. The need for minute quantities of accessory 

dietary factors, the vitamins is well-known. Vitamins in the B group thiamine, folic acid, riboflavin, 

cyanocobalamine, are nitrogen-containing heterocycles and function either as coenzymes or their 

precursors. Other vitamins such as ascorbic acid (vitamin C) and tocopherol (vitamin E) are oxygen 

heterocycles. 

Heterocycles are chemically more flexible and better able to respond to the many demands of 

biochemical systems. The constantly accelerating rate of research and development in heterocyclic 

chemistry suggested that enormous numbers of heterocyclic systems are well known and this number 

is increasing very rapidly. Heterocycles nucleus is present as a core structural component in an array 

of drug categories such as antimicrobial, anti-inflammatory, analgesic, antiepileptic, antiviral, 

antineoplastic, antihypertensive, antimalarial, local anaesthetic, antianxiety, antidepressant, 

antihistaminic, antioxidant, antitubercular, anti-Parkinson's, antidiabetic, antiobesity and 

immunomodulatory agents, and etc1. 

The impact of genomics and proteomics is additionally creating an explosion in the number of drug 

targets. Today’s drug therapies are based solely on approximately 500 biological targets, while in 10 

years’ time, the number of targets could well reach 10,000. In order to identify more potential of drug 

candidates for all these targets, pharmaceutical companies have made major investments in high-

throughput technologies for genomics and proteomics research, combinatorial chemistry 

andbiological screening. However, lead compound optimization and medicinal chemistry remain the 

bottlenecks in the drug discovery process. Developing chemical compounds with desired biological 

properties is time consuming and expensive. Consequently, increasing interest is being directed 

towards technologies that allow more rapid synthesis and screening of chemical substances to identify 

compounds with functional qualities. 

 

CANCER 

Today, the Greek term carcinoma is the medical term for a malignant tumor derived from epithelial 

cells. It is Celsus who translated carcinos into the Latin cancer, also meaning crab. Galen used 

"oncos" to describe all tumours, the root for the modern word oncology.1 Cancer (medical term: 

malignant neoplasm) is a class of diseases in which a group of cells display uncontrolled growth 

(division beyond the normal limits), invasion (intrusion on and destruction of adjacent tissues), and 

sometimes metastasis (spread to other locations in the body via lymph or blood). These three 

malignant properties of cancers differentiate them from benign tumors, which are self-limited, and do 

not invade or metastasize. Most cancers form a tumor but some, like leukemia, do not. The branch of 

medicine concerned with the study, diagnosis, treatment, and prevention of cancer is oncology. 

Cancer affects people at all ages with the risk for most types increasing with age.3 Cancer caused 

about 6 lakh deaths in India in 2011. Cancers are caused by abnormalities in the genetic material of 

the transformed cells.6these abnormalities may be due to the effects of carcinogens, such as tobacco 

smoke, radiation, chemicals, or infectious agents. Other cancer-promoting genetic abnormalities may 

randomly occur through errors in DNA replication, or are inherited, and thus present in all cells from 

birth. The heritability of cancers is usually affected by complex interactions between carcinogens and 

the host's genome. 
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ANTIOXIDANT 

An antioxidant is a molecule capable of inhibiting the oxidation of other molecules. Oxidation is a 

chemical reaction that transfers electrons from a substance to an oxidizing agent. Oxidation reactions 

can produce free radicals. In turn, these radicals can start chain reactions. When the chain reaction 

occurs in a cell, it can cause damage or death. When the chain reaction occurs in a purified monomer, 

it produces a polymer resin, such as a plastic, a synthetic fibre, or an oil paint film. Antioxidants 

terminate these chain reactions by removing free radical intermediates, and inhibit other oxidation 

reactions. They do this by being oxidized themselves, so antioxidants are often reducing agents such 

as thiols, ascorbic acid or polyphenols. 15 

 

HYPERTENSION: 

According to Medilexicon's medical dictionary, hypertension means "High blood pressure; transitory 

or sustained elevation of systemic arterial blood pressure to a level likely to induce cardiovascular 

damage or other adverse consequences." 

Hypertension is classified as either primary (essential) hypertension or secondary hypertension; about 

90–95% of cases are categorized as "primary hypertension" which means high blood pressure with no 

obvious underlying medical cause. The remaining 5–10% of cases (secondary hypertension) is caused 

by other conditions that affect the kidneys, arteries, heart or endocrine system. 

Hypertension is a major risk factor for stroke, myocardial infarction (heart attacks), heart failure, 

aneurysms of the arteries (e.g. aortic aneurysm), and peripheral arterial disease and is a cause of 

chronic kidney disease. Even moderate elevation of arterial blood pressure is associated with a 

shortened life expectancy. Dietary and lifestyle changes can improve blood pressure control and 

decrease the risk of associated health complications, although drug treatment is often necessary in 

patients for whom lifestyle changes prove ineffective or insufficient.42 

 

CALCIUM CHANNEL: 45 

A Calcium channel is an ion channel which displays selective permeability to calcium ions. It is 

sometimes synonymous as voltage-dependent calcium channel, although there are also ligand-gated 

calcium channels. 

Types of Calcium Channels: 

Cell Cycle of Cancer 

G1 meaning gap 
Many enzymes synthesized  

S phase 
DNA replication 

G2 meaning gap 
DNA copies separate 

Daughter cells formed 
 

M mitosis phase 
Spindle formation by 
prophase, metaphase,  

Anaphase,telophase  

New Cycle begins 

G0 phase 
Resting phase 

 

http://en.wikipedia.org/wiki/Molecule
http://en.wikipedia.org/wiki/Electron
http://en.wikipedia.org/wiki/Oxidizing_agent
http://en.wikipedia.org/wiki/Chain_reaction
http://en.wikipedia.org/wiki/Thermoplastic
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Three types of calcium channels have been identified voltage-sensitive, receptor operated (cardiac 

muscle &vascular smooth muscle) and stretch operated (in some blood vessels) channels. The 

regulation of calcium ions depends on both the entry and exit of calcium across the plasma membrane 

and on the sequestration and release of calcium within the cell. At the membrane level, calcium entry 

into the cell occurs partly through voltage gated calcium channels (VGCCs) which open when the cell 

membrane is depolarized. VGCCs belong to a family of homologous proteins that also includes 

channels for sodium and potassium. In addition, there are believed to be receptor-operated calcium 

channels (ROCCs), which are coupled to excitatory receptors either directly or via G-proteins and 

open in response to receptor ligands, such as noradrenaline acting on alpha1-adrenoceptor. In general, 

calcium channels are membrane-spanning, funnel-shaped glycoproteins that function like ion selective 

valves. They form a water-filled pore that open and close to permit calcium ions to move in the 

direction of its electrochemical concentration gradient. Each channel has outer and inner gates: the 

outer gates are specifically blocked by tetradotoxin in fast channels and by calcium channel blockers 

in slow channels. The inner gates, particularly in slow channels, appear to be dependent on the 

phosphorylation state of the membrane. The position of a channel gate, which is a portion at or near 

the inner side of the gate, indicates whether the channel is in the closed or opened state. Verapamil 

and diltiazem block slow channel conduction at the inner gate and possess some fast channel blocking 

activity as well. When conformational changes in the channel macromolecule occur, the activation 

and inactivation gates move into and out of an occluding position. This determines opening and 

closing of the channel pore. Calcium binding sites present in the pore ensure ion selectivity of the 

channels. Phosphorylation sites as well as drug and toxin binding sites of the channel macromolecule 

play important roles in the regulation of the channel. It should be emphasized that the exact 

macrostructure of the channel proteins, putative gates and other regulatory sites is unknown at this 

time. Though the direct evidence for ROCCs appears to be strong, they have so far eluded 

identification experimentally and some even doubt their existence. ROCCs do not appear to be targets 

for any of the known types of calcium antagonists which act only on VGCCs. 

 

HYPERLIPIDEMIA: 58, 59 

Hyperlipidemia a broad term, also called hyperlipoproteinemia, is a common disorder in developed 

countries and is the major cause of coronary heart disease. It results from abnormalities in lipid 

metabolism or plasma lipid transport or a disorder in the synthesis and degradation of plasma 

lipoproteins. The term “dyslipidaemia” now a days is increasingly being used to describe abnormal 

changes in lipid profile, replacing the old term hyperlipidaemia. Hyperlipidemia means abnormally 

high levels of fats in the blood. These fats include cholesterol and triglycerides. These are important 

for our bodies to function but when they are high, they can cause heart disease and stroke. 

Hyperlipidemia is manifested as hypercholesterolemia and/or hypertriglycerolemia. However, 

hypercholesterolemia is the most common hyperlipidemia. The lipids that are involved in 

hypercholesterolemia are cholesterol, an essential component of cell membrane and a precursor of 

steroid hormone synthesis and triglycerides, an important energy source. They are transported in 

blood as lipoproteins. 

 

METHOD OF SYNTHESIS OF PYRIMIDINE: 

Pinner Pyrimidine Synthesis 

The condensation of 1, 3-dicarbonyl compounds with amidinescatalyzed by acids or bases to give 

pyrimidine derivativesis regarded as the Pinner pyrimidine synthesis.98, 99 
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Historical Perspective 

In the 1880s, Pinner found that the amidine derivativereacted with acetoacetic esterto furnish 2-

substituted-6-hydroxy-4-methylpyrimidine. The condensation of amidinederivativewith other p-keto 

esters, malonic esters, and P-diketones proceeded similarly. 100-102 

+ R

NH2

NH NN

R

OH CH3

OO

CH3 O
CH3  

Mechanism 

Although the Pinner pynmidine synthesis was discovered a century ago only a few reports on the 

reaction mechanism have appeared.103, 104 T he condensation of acetyl acetone, methyl acetoacetate, or 

dimethyl malonate with acetamidinehas been studied by Katritzky etal. and the reaction mechanisms 

for these processes have been proposed by these authors.104 Outlined below is the proposed 

mechanism of the condensation of methyl acetoacetate with acetamidine.104 
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MATERIALS & METHODS: 

The identification and characterization of the prepared compounds were carried out by the following 

procedure to ascertain that all prepared compounds were of different chemical nature than the 

respective parent compound.  

 Physical constants 

 Thin Layer Chromatography 

 Infrared Spectroscopy (IR) 

 Nuclear Magnetic Resonance Spectroscopy (1H-NMR) 

 Elemental Analysis (C,H,N) 

Procedures for Scheme-I 

 Synthesis of 1, 3, 4- DHPM 

 Synthesis of acid hydrazide derivative of 1, 3, 4- DHPM 

 Synthesis of derivatives from hydrazide  

a. Synthesis of mercapto thiadiazole derivative of 1, 3, 4- DHPM 

b. Synthesis of pyrazole derivative of 1, 3, 4- DHPM 

c. Synthesis of oxadiazole derivative of 1, 3, 4- DHPM  

Step 1: Equimolar mixture of ethyl acetoacetate, substituted aromatic aldehyde and urea were taken in 

beaker. The reaction is carried out by simply heating a mixture of the three components dissolved in 

ethanol with a catalytic amount of hydrochloric acid at reflux temperature in microwave oven for 4-5 

minutes. The product then precipitated on cooling. This reaction is known as “Biginelli reaction”. 

Then the product was recrystallized from ethanol.146 

Step 2: Dihydropyrimidone so obtained in step 1 was treated with hydrazine hydrate along with 

catalytic amount of sulfuric acid under microwave irradiation at high voltage for 5-6 minutes. The 

product was obtained on cooling the reaction mixture followed by neutralization of the mixture by 

pot. Hydroxide. Then the product was recrystallised from ethanol.147 

Step 3: 

a. Thiadiazole synthesis: the acid hydrazide (0.01 mole) was treated under microwave with carbon 

disulfide (10 ml) and pot. hydroxide (0.01 mole) in 10 ml of ethanol to give solution which on 

addition of mineral acid gives precipitate of thiadiazole. (A1, A2, A3.)149 

b. Pyrazole synthesis: 0.01 mole acid hydrazide was treated under microwave with 0.1 mole of EAA 

to give pyrazole. (B1, B2, B3.)150 

c. Oxadiazole synthesis: 0.01mole acid hydrazide was treated with 0.02 mole of aromatic acid & 10 

ml of phosphoryl chloride that was refluxed for 7 hr that was again poured in water 20 ml with stirring 

to give solid ppt of oxadiazole. (C1, C2, C3.)148 

  



BioGecko                                      Vol 12 Issue 01 2023 

                                                                                      ISSN NO: 2230-5807 
 

387 

A Journal for New Zealand Herpetology 

 

Scheme I 
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Scheme II 

Combination of two anti-hypertensive drugs: Procedure: 1, 3, 4- DHPM was dissolved in ethanol and 

fenofibrate was added to it. The reaction mixture was heated under microwave until the solution. Then 

removed and cooled to get the precipitate. (D1, D2, D3.) 

 



BioGecko                                      Vol 12 Issue 01 2023 

                                                                                      ISSN NO: 2230-5807 
 

388 

A Journal for New Zealand Herpetology 

 

+

Ar

NH

N
H

OCH3

O

O
H5C2

Ar

N

N
H

OCH3

O

O
H5C2

O

CH3 CH3

O O CH3

O

CH3

CH3
O

CH3

CH3

Cl

O

(4-chlorophenyl)[4-(2-isopropoxy-1,1-di
methylethoxy)phenyl]methanone

 
Scheme III 

Procedure:  

Step 1: Synthesis of 2- amino- 4- phenylpyridine- 3, 5- dicarbonitrile: 

Equimolar mixture of benzaldehyde and malononitrile were treated with ethanol to dissolve and 

heated under microwave for 2 mins to solubilise completely. On cooling of the reaction mixture we 

got the precipitate of pyridine derivative.151 

Step 2: combining the pyridine derivative and fenofibrate: 

Equimolar mixture of step 1 product and fenofibrate were dissolved in ethanol with 2 drops of 10% 

NaOH solution under microwave for 30 sec. on cooling we get the product. 
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IUPAC names of the synthesized compounds 

Compound 

code. 

Structure Name Empirical 

Formula 

A1 

N
N

S

SH

O

CH3

NH

N
H

O

 

5-[(5-mercapto-1,3,4-thiadiazol-

3(2H)-yl)carbonyl]-6-methyl-4-

phenyl-3,4-dihydropyrimidin-

2(1H)-one 

 

C12H14O2N4S2 

A2 

N
N

S

SH

O

CH3

NH

N
H

O

OH

 

4-(4-hydroxyphenyl)-5-[(5-

mercapto-1,3,4-thiadiazol-3(2H)-

yl)carbonyl]-6-methyl-3,4-

dihydropyrimidin-2(1H)-one 

 

C13H12O3N4S2 

A3 

NH NH

N
N

CH3

S

SHO

O

 

5-[(5-mercapto-1,3,4-thiadiazol-

3(2H)-yl)carbonyl]-6-methyl-4-

[(E)-2-phenylvinyl]-3,4-

dihydropyrimidin-2(1H)-one 

 

C16H15O2N4S2 

 

B1 

N
NCH3

O

CH3

NH

N
H

O

 

6-methyl-5-[(3-methyl-4,5-

dihydro-1H-pyrazol-1-

yl)carbonyl]-4-phenyl-3,4-

dihydropyrimidin-2(1H)-one 

 

C15H15O2N4 

B2 

N
NCH3

O

CH3

NH

N
H

O

OH

 

4-(4-hydroxyphenyl)-6-methyl-5-

[(3-methyl-4,5-dihydro-1H-

pyrazol-1-yl)carbonyl]-3,4-

dihydropyrimidin-2(1H)-one 

 

C15H15O3N4 
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B3 

NHNH

CH3

N
N

O

O

 

5-(4,5-dihydro-1H-pyrazol-1-

ylcarbonyl)-6-methyl-4-[(E)-2-

phenylvinyl]-3,4-

dihydropyrimidin-2(1H)-one 

 

C16H17O2N4 

C1 

NH

N
H

CH3

O

N

N

O

O

 

6-methyl-4-phenyl-5-[(2-phenyl-

1,3,4-oxadiazol-3(2H)-

yl)carbonyl]-3,4-

dihydropyrimidin-2(1H)-one 

 

C20H17O3N4 

C2 

NH

N
H

CH3

O

N

N

O

O

OH

 

4-(4-hydroxyphenyl)-6-methyl-5-

[(2-phenyl-1,3,4-oxadiazol-3(2H)-

yl)carbonyl]-3,4-

dihydropyrimidin-2(1H)-one 

 

C20H17O4N4 

C3 

NH

N
H

CH3

O

N

N

O

O

 

6-methyl-5-[(2-phenyl-1,3,4-

oxadiazol-3(2H)-yl)carbonyl]-4-

[(E)-2-phenylvinyl]-3,4-

dihydropyrimidin-2(1H)-one 

 

C22H19O3N4 

D1 

O

O

CH3

N
H

NCH3

O

O

O

CH3

CH3

O

CH3

CH3  

(E)-6-methyl-5-(2-phenyl-2, 3-

dihydro-1,3,4-oxadiazole-3-

carbonyl)-4-styryl-3,4-

dihydropyridine-2(1H)-one 

C34H36O7N2 

D2 

O

O

CH3

N
H

NCH3

O

O

O

CH3

CH3

O

CH3

CH3

OH

 

Ethyl-3-(4-(4-((2,4-dimethyl-3-

oxopentan-2-

yl)oxy)benzoyl)phenyl)-4-(4-

hydroxyphenyl)-6-methyl-2-oxo-

1,2,3,4-tetrahydropyridine-5-

carboxylate 

C34H36O8N2 
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D3 

N

N
H O

O

O

CH3

O

O

CH3

CH3

O

O

CH3

CH3

 

(E)-ethyl-3-(4-(4((1-isopropoxy-2-

methyl-1-oxopropan-2-

yl)oxy)benzoyl)phenyl)-2-oxo-4-

styryl-1,2,3,4,tetrahydropyridine-

5-carboxylate 

C36H38O7N2 

F2 

N

NH

N

N

O

CH3

CH3
O

CH3

CH3

O

 

Isopropyl-2-(4-(4-((3,5-dicyano-4-

phenylpyridin-2-

yl)amino)benzoyl)phenoxy)-2-

methylpropanoate 

C33H28O4N4 

 

Physico- chemical constants of the synthesized compounds 

 

compound Mol. Wt. M. P. % yield Elemental analysis (calctd.) Rf value 

C H N 

D1 584.7284 302-304 85.10 69.83 6.20 4.81 0.66 

D2 600.7184 308-310 60.81 67.98 6.04 4.68 0.65 

D3 610.7662 314-316 92.10 70.79 6.27 4.60 0.66 

F2 545.8321 292-294 96.29 72.61 5.17 10.31 0.53 

 

Compou

nd 

Mol. 

Wt. 

M. P. % yield Elemental analysis 

(calctd.) 

Rf value 

M. 

W. 

S. F. M. W. S. F. C H N M. W. S. F. 

A1 335.6

705 

262-

264 

260-262 96.9 99.7 50.09 4.50 16.76 0.6 0.59 

A2 336.6

05 

264-

266 

264-266 96.96 98.9 49.95 3.59 16.71 0.58 0.59 

A3 359.6

745 

272-

274 

270-272 94.70 99.7 53.43 4.20 15.64 0.61 0.60 

B
1
 283.5

435 

278-

280 

276-278 80.13 95.33 63.53 5.33 19.84 0.58 0.56 

B
2
 299.5

335 

284-

286 

284-286 91.21 96.8 60.15 5.04 18.78 0.60 0.62 

B
3
 297.5

703 

296-

298 

294-296 90.90 96.66 64.58 5.75 18.91 0.63 0.62 

C
1
 361.6

043 

290-

292 

292-294 90.16 96.9 66.43 4.73 15.56 0.68 0.66 

C
2
 377.5

943 

294-

296 

292-294 90.9 97.65 63.61 4.53 14.90 0.66 0.67 

C
3
 387.6

421 

298-

300 

296-298 95.6 98.7 68.16 4.94 14.51 0.63 0.65 
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Infra-Red / 1H NMR spectral study of the synthesized compounds scheme 

Compd. 

Code 

IR Bands  

(cm-1) 

Types of Vibrations  Values in 

ppm 

No. Of Protons 

A1 3639.98 

3050.83 

3360.44 

3338.27 

1714.41 

1605 

1197.05 

1144.02 

1133.94 

S-H str 

CH=CHstr 

NH-str 

CH2 str 

C=O str 

C=C Ar 

C-O-C str 

C-S-C-str 

C-N-str. 

8.892 

7.283 

7.4 & 7.5 

3.9 & 4.0 

1H of DHPM 

5H of Ar CH 

2H of thiadiazole 

2H of 2NH 

A2 3650 

3535 

3355.62 

3338.27 

3325.73 

1705.73 

1678.73 

1235.18 

1200.47 

1138.76 

O-H 

S-H 

Ar-C 

CH2 str 

NH-str 

C=O str 

C=C Ar 

C-O-C str 

C-S-C-str 

C-N-str 

  

A3 3239.82 

3222.47 

3102.9 

3023.84 

2936.09 

1705.73 

1652.7 

1108 

1090 

1089 

Ar-CH str. 

CH2 str. 

C-H Alkene 

NH-str. 

 

C=O str. 

C=C Ar 

C-O-C str 

C-S-C-str. 

C-N-str. 

  

B1 3270.04 

3029.9 

2990.45 

2392.54 

2300.44 

1725.26 

1600.05 

1108 

1080 

CH2 str 

C-H Alkene 

C-H Ar 

NH-str 

C=O str 

C=C Ar 

C-O-C str 

C-N-str 

8.994 

7.14 – 7.93 

1.068 – 1.26 

2.238 & 2.494 

3.925 – 3.99 

1H of DHPM 

5H of Ar-CH 

6H of CH3 

2H of 2NH 

4H of 2CH2 
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B2 3511.74 

3288.04 

3129.9 

2980.45 

2492.54 

2360.44 

1718.26 

1670.05 

1180 

1095 

O-H str 

CH2 str 

C-H Alkene 

C-H Ar 

NH-str 

C=O str 

C=C Ar 

C-O-C str 

C-N-str 

  

B3 3248.5 

3112.55 

2971.77 

2936.09 

2355.62 

2329.59 

1731.76 

1114.41 

1157.52 

Ar-CH str 

CH2 str 

C-H Alkene 

C-H Ar 

NH-str 

C=O str 

C-O-C str 

C-N-str 

  

C1 3194.23 

2959.51 

2915.16 

2317.33 

2255.62 

2243.09 

1722.62 

1682.23 

1009.23 

C-H Ar 

C-H Alkene 

CH2 

N-H 

 

C=O 

C=C Ar 

C-O-C 

8.997 

7.3 – 7.9 

1.096 – 1.11 

7.336 & 7.357 

5.24 & 5.25 

1H of DHPM 

10H of Ar 

3H of CH3 

2H of 2CH of 

pyrazole 

2H of 2NH 

C2 3062.23 

3045.51 

3001.16 

2410.33 

2305.62 

2344.09 

1755.62 

1688.23 

1090.23 

1060.37 

C-H Ar 

C-H Alkene 

CH2 

N-H 

 

C=O 

C=C Ar 

C-O-C 

 

  

C3 3094.23 

3059.51 

3015.16 

2417.33 

2355.62 

2343.09 

1762.62 

1692.23 

1099.23 

C-H Ar 

C-H Alkene 

CH2 

N-H 

 

C=O 

C=C Ar 

C-O-C 
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D1 3248.5 

3107.72 

2980.45 

2360.44 

2343.09 

1727.91 

1714.41 

1700.91 

1648.84 

1173.47 

1094.4 

C-H Alkene 

CH2 

N-H 

 

C=O 

 

 

C=C Ar 

C-O-C 

C-N 

1.583 

2.246 & 2.487 

7.1 – 7.6 

8.841 

5.2 

 

1H of CH 

2H of CH2 

13H of Ar 

1H of DHPM 

1H of NH 

D2 3550 

3248.5 

3107.72 

2980.45 

2360.44 

2343.09 

1727.91 

1714.41 

1700.91 

1648.84 

1173.47 

1094.4 

O-H 

C-H Alkene 

CH2 

 

N-H 

 

C=O 

 

 

C=C Ar 

C-O-C 

  

D3 3620 

3228.5 

3207.72 

2880.45 

2460.44 

2443.09 

1737.91 

1724.41 

1710.91 

1658.84 

1163.47 

1084.4 

O-H 

C-H Alkene 

CH2 

 

N-H 

 

C=O 

 

 

C=C Ar 

C-O-C 

  

F2 3283.21 

3076.87 

2989.12 

2932.23 

2360.44 

2286.2 

1731.76 

1678.73 

1648.84 

1010.52 

C-H Ar 

 

CH2 

N-H 

Nitrile 

C=O 

 

C=C Ar 

C-O-C 

6.76 – 7.64 

7.654 

1.14 

2.487 

2.499 

2.941 

 

13H of Ar 

1H of DHP 

CH3 

CH2 

CH 

NH 

A11 3652.36 

3235 

3112.55 

2980.45 

2360.44 

2343.09 

S-H 

CH2 

C-H Ar 

 

N-H 

 

8.950 

5.217 

1.068 – 1.115 

7.156 – 7.249 

3.935 & 3.954 

1H of DHPM 

SH 

3H of CH3 

 

5H of Ar 

2H of NH 
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2325.73 

1736.58 

1700.91 

1648.84 

1100 

1090 

1080 

C=O 

C=C Ar 

C-S-C 

C-N 

C-O-C 

B11 3248.5 

3107.72 

2980.45 

2369.12 

2355.62 

2338.27 

2320.91 

1723.09 

1700.91 

1652.7 

1080 

C-H Ar 

CH2 

 

N-H 

 

 

C=O 

 

C=C Ar 

C-N 

1.099 

2.259 

3.968 & 3.986 

7.231 

8.979 

CH3 

CH2 

NH 

 

Ar 

1H of DHPM 

C11 3248.5 

3121.22 

2984.3 

2554.25 

2355.62 

2338.27 

1723.09 

1705.73 

1182.15 

1169.62 

1099.23 

C-H 

CH2 

 

N-H 

 

C=O 

 

C-O-C 

C-N 

1.08 

2.256 

3.945 – 3.975 

7.076 – 7.535 

8.873 

CH3 

CH2 

NH 

 

Ar 

1H of DHPM 

A1 

N
N

S

SH

O

CH3

NH

N
H

O
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BIOLOGICAL EVALUATION 

 

ANTI CANCER SCREENING: 

Trypan Blue Assay 152 

Viable Cell Counts Using Trypan Blue 

Trypan Blue is a vital dye. The reactivity of trypan blue is based on the fact that the chromophore is 

negatively charged and does not interact with the cell unless the membrane is damaged. Therefore, all 

the cells which exclude the dye are viable. 

Procedure: Trypan Blue Staining of Cells 

1. Place 0.5 ml of a suitable cell suspension (dilute cells in complete medium Without serum to an 

approximate concentration of 1 x 105 to 2 x 105 cells per ml) In a screw cap test tube 

2. Add 0.1 ml of 0.4% Trypan Blue Stain. Mix thoroughly. 

3. Allow to stand 5 min at 15 to 30°C (room temperature). 

4. Fill a hemocytometer as for cell counting. 

5. Under a microscope, observe if non-viable are stained and viable cells excludedthe stain 
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ANTICANCER ACTIVITY CARRIED ON THE THREE CELL LINES OF BREAST 

CANCER  

Screening of anticancer activity 

Sample 
Conc. (ug/ml) Observed 

Viable Cell 
Total cell 

count 
% Viability 

Mean ±SEM 

Control - 89 113 78.76 -- 

A1 

1000 45 116 32.56  32.09± 0.4250 
100 47 112 34.45 34.12 ± 2.8850 
10 44 95      42.76 42.65 ± 0.5640 
1 45 82 59.45 58.12 ± 3.687 

A2 

1000 18 112 16.07 16.44 ± 0.370* 
100 21 126 16.66 17.20 ± 0.540* 
10 27 123 21.95 21.38 ± 0.574* 
1 22 112 19.64 20.18 ± 0.540* 

A3 

1000 16 110 14.54 14.13 ± 0.845* 
100 25 130 19.23 19.43 ± 0.675* 
10 29 135 21.48 22.24 ± 0.459* 
1 45 123 36.58 36.64 ± 0.794* 

Cyclophosphamide 

1000 16 102 15.68 16.42 ± 0.324* 
100 19 113 16.81 17. 32± 0.583* 
10 25 120 20.83 21.48 ± 0.276* 
1 21 108 19.44 20.08 ± 0.470* 

 

A2 & A3 are having excellent anticancer activity as compared to the standard drug Cyclophosphamide. 

A1 is having moderate activity. 

 

ANTIHYPERLIPIDEMIC ACTIVITY: 

The serum samples containing high triglyceride & cholesterol level were collected from Pravara 

Medical Trust, Loni. These samples were treated with the test solutions of the synthesized compounds 

(10mcg/ml). These samples were then incubated for 24 hrs at 37◦C. then the samples were tested for 

SGPT & SGOT to give the decreased triglyceride & cholesterol level. 

Screening of antihyperlipidemic activity 

 
Sample 

Test 

solution(mcg/

ml) 

Dosin

g (ml) 

Initial After treatment 

Chol

. 
T.G

. 
SGP

T 
SGO

T 
Chol

. 
T.G

. 
SGPT 

SGO

T 
D1 10 0.1 215 180 26.2 33.59 142 83 15.24

7 
12.38 

D2 10 0.1 297 90 27.0 51.2 153 50 15.25 5.3 

D3 10 0.1 240 92 36.7 157 158 58 18.74 33.59 

F2 10 0.1 262 177 19.0 21.0 163 81 13.50 5.3 
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Decrease in cholesterol level 

 

 
Decrease in TG level 

 

CALCIUM CHANNEL BLOCKER ACTIVITY: 

Calcium antagonism in the isolated cock ileum: 

Purpose and rationale: 

Contraction of ileum was induced by adding potassium chloride & calcium chloride to the organ bath 

containing slightly modified Tyrode solution (NaCl=8.0gm/l, KCl=0.2gm/l, CaCl2=0.18gm/l, 

NaH2PO4=0.1gm/l, MgCl2=0.1gm/l, Glucose=1.0gm/l, NaHCO3=1.0gm/l). Test drugs with calcium 

channel blocking activity have a relaxing effect.154 

Procedure 

The assembly was being set up and arrangement was made for experiment. The cock ileum was 

obtained from the local slaughter house. It was placed in a petridish containing tyrode solution 

maintained at 37˚C. The mesentery of ileum was removed and the interior content1 was washed by 

blowing Tyrode solution (NaCl=8.0gm/l, KCl=0.2gm/l, CaCl2=0.18gm/l, NaH2PO4=0.1gm/l, 

MgCl2=0.1gm/l, Glucose=1.0gm/l, NaHCO3=1.0gm/l) with help of pipette. The tissue was mounted in 

mammalian organ bath (35 ml capacity) and connected to isotonic frontal writing lever. The tissue 

was allowed to stabilize for 30min. The responses of acetylcholine were taken till the maximum effect 

was obtained. The responses of acetylcholine were recorded after addition of the test drug in the organ 

bath (200 mcg). The responses of acetylcholine were taken with same dose and continued till 

maximum effect obtained. The results were calculated as percent inhibition of contraction compared 

to the same dose as before addition of test drug solution.153 Nifedipine was used as standard. 

 

initial cholesterol
level

cholesterol after
treatment

initial TG

TG after
treatment
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Percent inhibition= 100 - [(size of response after exposure to antagonist/size of response 

beforeexposure to antagonist) x 100] 

 

Screening of CCB activity 

Compound 
Dose (ml) Control 

(cm) 
Test (cm) % inhibition 

Ach* Sample 
D1 0.8 0.02 2.7 1.1 59.26 

D2 0.4 0.02 1.8 1.0 44.45 

D3 0.1 0.02 2.5 1.9 24.00 

F2 0.8 0.02 1.7 0.2 88.24 

Nifedipine  12.8 0.02 2.5 0.0 100 

 

*Acetylcholine 

Compounds D1 & F2 have shown promising relaxing activity as compared to standard Nifedipine. 

 

ANTIOXIDANT ACTIVITY: 

METHOD I 

Hydrogen peroxide radical scavenging activity154- 156: 1mL of test drug/standard (Ascorbic acid) 

was added to 0.6mL of hydrogen peroxide solution (Ashwin fine chemicals and pharmaceuticals) in 

phosphate buffer (PH - 7.4). After incubating for 10 minutes at 37oC the absorbance was measured at 

230nm. Corresponding blanks were taken. The experiment was performed in triplicate. The 

absorbance of hydrogen peroxide in phosphate buffer as control was measured at 230nm. The 

scavenging effect (%) was measured using following equation. Hydrogen peroxide produces hydroxyl 

radicals in cells. Scavenging of these radicals by the test drug is used as a test for antioxidant activity. 

The reduction of these radicals is seen by the decreased absorbance at 230nm with increasing 

concentration of the test drug. 

 

 
 

Anti-oxidant activity of the synthesized compounds (A1- A16) 

 
Comp. 

code 

Concentration 
50 µg/mL 150 µg/mL 250 µg/mL 

Abs. 
SE 

(%) 
Abs. 

SE 

(%) 
Abs. SE (%) 

A1 0.012(±0.001) 21.2 0.0095(±0.001)* 40.4 0.0063(±0.001)* 60.1 
A2 0.010(±0.001) 33.5 0.0087(±0.001)* 45.1 0.0041(±0.001)* 74.3 
A3 0.012(±0.015) 22.3 0.0069(±0.015)* 56.4 0.0063(±0.0015)* 60.1 
B1 0.010(±0.015) 32.5 0.0068(±0.015)* 57.1 0.0043(±0.015)* 73.1 
B2 0.012(±0.015) 22.3 0.0085(±0.015) 46.4 0.0065(±0.015)* 59.3 
B3 0.010(±0.001) 34.5 0.0057(±0.001)* 64.1 0.0037(±0.001)* 76.7 
C1 0.011(±0.001) 25.8 0.0095(±0.001)* 40.4 0.0054(±0.001)* 66.1 
C2 0.010(±0.001) 33.1 0.0059(±0.001)* 62.6 0.0039(±0.001)* 75.4 
C3 0.011(±0.020) 25.3 0.0074(±0.020)* 47.4 0.0065(±0.020)* 59.3 
Ascorbic 

acid 
0.007(±0.015)* 54.3 0.0052(±0.015)* 67.4 0.0023(±0.015)* 85.3 
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The results are expressed as mean ± SEM (n = 3). Significance was calculated by using one-way 

ANOVA with Dunnet’s t- test. The difference in results was considered significant when p<0.05. 

*p<0.05 vs. control Compounds A2, B1, B3, C2 &C3 have shown promising antioxidant activity at 250 

µg/mL, while the remaining compounds have also shown moderate antioxidant activity, when 

compared with standard drug ascorbic acid. 

 

METHOD II: 

Phosphomolybdenum method 157, 158 

An aliquot of   0.1 mL of compound solutions was combined with 1 mL of reagent solution (0.6 M 

sulfuric acid, 28 mm sodium phosphate and 4 mm ammonium molybdate). In case of blank 0.1 mL of 

methanol was used in place of compound. The tubes were capped and incubated in a boiling water 

bath at 950 C for 90 min. After the samples had cooled to RT, the absorbance of the aqueous solution 

of each was measured at 695 nm against blank in spectrophotometer. For compound of unknown 

composition, antioxidant capacity was expressed as equivalent of ascorbic acid (µM/mg of 

compound).  

 

Evaluation of antioxidant capacity by Phosphomolybdenum method  

The antioxidant activity for the synthesized compounds was evaluated by using phosphomolybdate 

method. It determines the total antioxidant capacity. This assay is based on the reduction of Mo (VI) 

to Mo (V) in presence of the antioxidant compounds and the subsequent formation of a green 

phosphate/Mo(V) complex at acidic pH, which is measured at 695 nm. The antioxidant capacity of the 

compounds was determined for 50 µg/mL, 150 µg/mL and 250 µg/mL concentrations. The 

antioxidant capacities of the compounds determined by phosphomolybdate method was expressed as 

µg of ascorbic acid equivalent/mg and showed in the Figure  

 

 
Total antioxidant capacity of the synthesized compounds. 

 

RESULTS AND DISCUSSION 

The synthesized compounds were subjected to various antioxidants, anticancer, calcium channel 

antagonists and anti-screening by the standard methods. 

 

ANTICANCER ACTIVITY 

Concentration
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The compounds containing thiadiazole moiety (A1, A2& A3) were screened for anticancer activity by 

Trypan blue assay. A2& A3 have shown excellent anticancer activity as compared to the standard drug 

cyclophosphamide. 

 

ANTIHYPERLIPIDEMIC ACTIVITY 

The compounds containing combination of fenofibrate (D1, D2, D3 & F2) were screened for 

antihyperlipidemic activity by SGPT & SGOT determination. Compounds D2& F2have shown 

promising anticholesterol activity. Compounds D1 & F2 have shown promising anti-triglyceride 

activity. 

 

CALCIUM CHANNEL ANTAGONIST ACTIVITY 

The compounds of scheme II & scheme III (D1, D2, D3 & F2) were subjected to calcium channel 

antagonist activity by using cock ileum relaxation method against acetylcholine. Compounds D1 & F2 

have shown promising relaxing activity as compared to standard Nifedipine. 

 

ANTIOXIDANT ACTIVITY 

All the compounds were screened for antioxidant activity at different concentration. However 

Compounds A2, B1, B3, C2 and C3 have shown promising antioxidant activity at 250 µg/mL, while the 

remaining compounds have also shown moderate antioxidant activity, when compared with standard 

drug ascorbic acid. 

The proposed work has given out many active anticancer, antihyperlipidemic, calcium channel 

antagonists & antioxidant agents. Some of the compounds have showen moderate activities. These 

compounds with suitable modification can be explored better for their therapeutic activities in the 

future. 

 

CONCLUSION 

1. The present work is a bonafide and novel for the synthesis of pyrimidine derivatives 

2. In this view we have made extensive literature review on substituted pyrimidine derivatives for 

their medicinal values with the help of chemical abstracts, journals and internet surfing and text 

books. 

3. For the synthesis of pyrimidine derivatives scheme was established based on the literature survey.  

4. Around 13 new pyrimidine derivatives were synthesized, with the standard chemicals and well 

established procedures.  

5. The synthesized compounds were tested for their Preliminary Tests, Physical Constants, and TLC 

etc. 

6. The structures of the final compounds were confirmed by IR, 1H-NMR Spectra and CHN 

analysis. 

7. The proposed compounds were screened for their Anticancer, Antihyperlipidemic, calcium 

channel antagonist & Antioxidant activities with the standard drugs in the well-equipped 

pharmacology lab by using standard methods. 

8. A2& A3 have shown excellent anticancer activity as compared to the standard drug 

cyclophosphamide. 

9. Compounds D2& F2have shown promising anticholesterol activity. Compounds D1 & F2 have 

shown promising anti-triglyceride activity. 

10. Compounds D1 & F2 have shown promising relaxing activity as compared to standard Nifedipine. 

11. Compounds A2, B1, B3, C2 and C3 have shown promising antioxidant activity at 250µg/mL, while 

the remaining compounds have also shown moderate antioxidant activity, when compared with 

standard drug ascorbic acid. 

12. The proposed work has given out many active anticancer, antihyperlipidemic, calcium channel 

antagonists & antioxidant agents. Some of the compounds have shown moderate activities. These 
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compounds with suitable modification can be explored better for their therapeutic activities in the 

future. 
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