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Abstract: 

This article examines the biological and chemical characteristics of azoles and azines with a focus on their use in 

medication development. Azole compounds, especially imidazoles and triazoles, are recognised for their extensive 

antifungal properties, whilst azines are emphasised for their potential antiviral, antibacterial, and anticancer effects. The 

study offers a thorough analysis of a range of heterocyclic compounds, covering their synthesis, physiological effects, and 

testing procedures, such as assays for cytotoxicity and antiviral activity. The study highlights the value of 

multidisciplinary efforts in drug discovery, especially in the fight against serious illnesses like SARS and AIDS. The article 

attempts to meet the growing need for efficient treatments in contemporary medicine by contributing to the synthesis and 

biological assessment of these compounds, thereby aiding in the creation of new therapeutic agents. 
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Introduction: 

 Drugs are the most valuable assets in the fight of diseases and disorders of humans and animals. There has been 

tremendous progress in developing new drugs against several diseases after world war II. The enormous  degree of success 

achieved in curing or minimising the bacterial synthetic compounds, led the scholars to direct their research efforts in other health 

areas. Several life threatening diseases like tuberculosis, plagues and cancer etc. are eradicated to a considerable extent. Small pox 

which claimed millions of report of World Health Organizatio (WHO) of 1977. There is no endemic foci of this disease anywhere 

in the world. This unprecedented success is achieved principally by vaccination. One can expect the same rate of success for other 

ailments of humans by the combined efforts of chemists, biochemists, biologist and pharmcologists, clinicians etc. however, the 

emergence of Acquired immune deficiency syndrome (AIDS) has alarmed the scientists all over the world. Inspite of best efforts 

being made in finding an effective vaccine or a chemotherapeutic agent, we are unable till this date to provide prophylactic or 

chemotherapeutic treatment to the patients of AIDS. There is no exaggeration if we say that AIDS has been a death warrant. 

However, certain degree of treatment is being provided with the use of drugs like AZT, cyclovir, cytaravine etc. which have been 

found to prolong the life of the AIDS patients. More than twenty years have passed when the human immunodeficiency virus 

(HIV) is recognised and during this addition, millions of people have been infected with this virus and thus waiting their death 

sooner or later particularly in the absence of remedial measures. Cure has to be searched otherwise this dreadful disease will take 

a catastrophic stage. More recently, emergence of a new viral disease, the Servere Acute Respiratory Syndrome (SARS) has  

alarmed us of its notoriety. This syndrome has taken a great toll in china, france, canada and other countries.through it is an 

infectious disease, treatment is available if detected at an early stage and the spread of this diseasecan be prevented if the patients 

are kept isolation. 

Review of Liteature: 

 BR. Kiritikar and B.D. Basu (1975) Medicinal plants for the study Anti fungal and Antiallergenic activity. 

Brown and Dekock S. (Chemists 1959) they had quested for the importance of drugs in the daily life. 
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B.Nath and Malik N.S. (1969) Chemical composition and Nutritive value of T. terrestris Linn. Indian Journal Animal science. 

They have extracted different steriods and Alkaloids. 

Itokawa H. Watandbe K. and Minashi S., screening test for antitumer activity of crude drugs. (1979). 

 The empirical approach of the past to the control of several diseases is partly successful while the present medication is 

based on the principle of rational drug design. Thus, with the advent of greater understanding of physiological, biological 

mechanisms, it is now possible to rationally design drugs. This rational approach to new drug discovery takes into account the 

sites for drug action. Viz. enzymes, receptors, transport-systems, cell replication, protein synthesis, fat and utam synthesis 

stporage sites. The knowledge of biochemical structures of molecules has helped to design drugs with correct size, shape, 

hydrophilic, lipophilic ratio and to increase chemical stability, resistance to premature metabolism. 

 A majority of drugs are organic compounds containing heteroatoms like nitrogen, sulphur, oxygen, phosphorous etc. 

(heterocyclic compounds). These heterocyclic compounds are derived from natural producyts and synthetically. Among the 

synthetic compounds Azoles and Azines constitute a major part as drugs. An extensive literature survey reveals that majority of 

drugs available for curing life-threatening diseases are Azoles and Azines. Azoles are most familiar compounds with regard to 

their antifungal activity. Two types of Azoles viz. imidazoles and triazoles inhibit a broad spectrum of fungal pathogens and are 

employed topically for cutaneous yeast as well as dermatophytic lesions. Virazole (ribavirin), 1-β-D-ribofuranosyl-1,2,4-triazole-

3-carboxamide is an investigational drug which as broad – spectrum antiviral activity against both DNA and RNA viruse, genital 

herpes, herpes zoster, measles and acute hepatitis types A, B and C. This compound inhibits in vitro replication of HIV-I which is 

involved in AIDS. Levamisol – an imidazothiazole compound is an immunotropic drug that is effective in acute genital herpes 

infection. Enviroxime is a benzimidazole derivative used against the common cold (rhinoviruses). It has antiviral effects against 

rhino, coxsackie, echo- and polioviruses. It prevents viral uncoating and inhibits viral RNA polymerase from acting on late phase 

replication. Tiazofurin (2- β-D-ribofuranosylthiazole) 4-carboxamide is a nucleoside structurally related to ribavirin. It is active 

against tomato spotted wilt virus even after the tomato plant has been infected. A specific HIV- I RT inhibitor belonging to the bis 

(heteroaryl) piperazine (BHAP) class was the culmination of a search involving 1500 compounds. This derivative demonstrated 

potencies equal to that of AZT and also showed activity in the HIV-I infected SCID-hu mouse. Piperazine itself is a drug of 

choice worms elimination. 

 Unsubstituted phenothiazine has been used as an insecticide. However, replacement of hydrogen atom by larger 

substituents particularly alkylamino substituents has resulted in drugs active as antihistaminie, antiallergic and antiparkinsonian, 

and antifungal chlorpromazine, a phenothiazine derivative has got greast application and approach against schizophrenia. The 

introduction of chlorpromazine prompted the scholars to undertake the synthesis of pyridophenothiazines and other substituted 

phenothiazine derivatives are initially found associated with antimalarial activity. Febrifugine isolated from a plant is found 

outstandingly the most effective antimalarial agent but toxic manifestations preeluded its use on a large scale. Methaqualone, 2-

methyl-3-o-tolyl-quinazolin (3H)-4-one has been found a very potent and long lasting anticonvulsant and central nervous system 

depressant agent. Several derivatives of quinazoline have been assayed against other diseases and some have displayed 

pronounced activity. Certain quinazolines have found applications in agriculture. Triazines have been widely used as diuretics. S-

Triazines have been studied in detail against a number of RNA and DNA viruses. A few triazines have got applications against 

neoplastic diseases. Antibacterial and antifungal activities of some triazines have been found studied. Certain thiadiazone 

derivatives have been found very much effective as diuretics. Acetazolamide, methazolamide, etc. are the thiadiazoles which 

possess carbonic anhydrase inhibitory characteristics of sulphanilamide. Acetazolamide is employed effectively for adjunctive 

treatment of druginduced oedema caused by congestive heart failure petitmal and other centrencephalic epilepsies. The action of 

methazolamide and uses are similar to those of acetazolamide. However, its action has been found to be relatively less prompt but 

of definitely longer duration than that of the latter, lasting for 10 to 18 hours. Benzothiazoles and thiazoles are associated with 

definite immunomodulating, antiviral and anthelmintic activities. Pyrazoles are famous as antipyretic agents. However, recently 

pyrazoles have been tried as antiviral and hypoglycemic agents. 

http://www.ijrti.org/


© 2024 IJRTI | Volume 9, Issue 12 December 2024  | ISSN: 2456-3315 

IJRTI2412003 International Journal for Research Trends and Innovation (www.ijrti.org) a29 
 

 The acquistition of new agents with chemotherapeutic value in the fight of biological disorders is of great significance 

for the researchers in the modern medicines. The primary aim is to find out the lead molecule with subsequent structural 

modificatiobs by way of incorporating pharmacophoric group. Once the objective of synthesizing the desired compound is 

achieved, the problem of evaluation arises which may involve several steps voz., toxicological study of the new chemical 

candidate at different concentration level and determinationof approximate lethal dose 50% (ALD) and effective dose 50% (ED) 

followed by in vitro study. If the chemical compound shows some promising activity, in vitro experiments are planned selecting 

specific animal models. 

Hypothesis: 

1. Various solvents used during the course of present investigation are properly purified by conventional methods. 

2. Liquid amines, aldehydes, phenols and ketones are distilled before use while solid amines, aldehydes, ketones, phenols, 

amino acids, amides/imides, acids etc. are used without further purification. 

3. Β-Aminoethanol, ethyl acetoacetate (EAA) and hydrazine hydrate are of high purity and used without any further 

purification. 

4. Pyridine is dried over calcium chloride for 24 hours before use as a solvent. 

5. All other chemicals required are prior checked for their purity. 

6. The physico-chemical techniques employed for the proper characterization of the intermediates and new compounds. 

Viz., melting points, elemental analysis, thin layer chromatography (TLC), infrared (IR), proton nuclear magnitic 

resonance (1H NMR), carbon nuclear magnetic resonance (13C NMR) and mass spectra are find out. 

Aims: 

1. All the intermediates and unknown compounds synthesized, are dried initially in drying apparatus usig ethanol vapours 

and finally in vaccum desiccator over silica gel. In a limited number of cases the compounds are air – dried. 

2. The melting point of the compounds are determined in the open glass capillary tubes in the toshniwal Electric Apparatus 

(Japan) and the values reported herein are therefore uncorrected. 

3. Percentage of nitrogen is determined on a semimicroscale at the central drug research institute (CDRI) Lucknow, and 

Indian Toxicology Research Institute (ITRI) Lucknow. 

4. Thin layer chromatography (TLC) is accomplished with silica gel –G (BDH) chromatoplates of 15 cm length and 0.2cm 

gel for analysis. The spots are visualized either by exposing the developed and dried plates to iodine vapours or spraying 

concentrated sulphuric acid and heating. Synthesis of all new compounds is accomplished by monitoring with TLC. 

5. The infra-ed (IR) spectra of the compounds are recorded in the region 4000 – 400 cm-1 range using potassium bromide 

(KBr) discs on FT IR 8201 VC perkin Elmer spectrophotometer model 337 (USA) at CDRI and ITRI, Lucknow. 

6. The proton nuclear magnetic resonance (1H NMR) and 13C NMR spectra of a few compounds are recorded on Brooker 

DRX 200 MHz spectrometer at CDRI, Lucknow using CDCl3 or DMSO-D6 as solvent is all the cases. 

Tetramethylsilane (TMS) is used as an internal standard and the values of the chemical shift are given in delta scale. 

7. The fast atom bombardment (FAB) apectra are recorded on JEOL SX 102/DA-600 mass spectra/Data system using 

Argon/Xenon (6 KV 10 mA) and the FAB gas. The accelerating voltage is 10 KV and the spectra are recorded at room 

temperature. M-Nitrobenzyl alcohol (MNBA) is used as the matrix unless specified otherwise the matrix in the absence 

of any metal ions. 

8. The biological activity dat are collected from the Division of Virology, CDRI, ITRI, Lucknow, Botany Department, 

Lucknow University, Lucknow and Central Indian Medicinal Aromatic Plants, and National Botanical Research 

Institute, Lucknow IGFRI, Jhansi, IIT Kanpur and HBTI Kanpur. 
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MATERIAL AND METHODS: 

MAINTENANCE OF JAPANESE ENCEPHALITIS VIRUS (JEV) 

 Japanese encephalitis virus (JEV) is properly maintained by intracerebral passages in 1-3 days old suckling albino Swiss 

mice. The brains of the infected mice with soecific paralytic symptoms are triturated in phosphate buffered saline (PBS), PH 7.2 

and 10% homogenate (m/v) is made and clarified by low speed centrifugation (1000 rpm) for half an hour at 4oC. Aliquotes (0.5 

ml) are made and stored at -20oC as stock virus. The TCID and LD of the virus stock are estimated before performing each 

experiment. 

Maintenance of Herpes Simplex Virus Type – I (HSV-I) 

 Hereps simplex virus type-I (HSV-I) is maintained on albino Swiss mice following the same route as for Japanese 

Encephalitis Virus (JEV); 10% virus homogenate (m/s) is prepared and LD is calculated as for JEV. 

Maintenance of Cells 

 Verocells are maintained in minimum essential medium (MEM) (Sigma USA) with 10% foetal bovine serum (FBS) 

(Gibeo, USA) and 100 units of penicillin, 100 µg of streptomycin and 40 µg ml-1 of gentamycin per ml are added. 

Cytotoxicity test and antiviral assay in viruo 

 The standard procedure of Sidwell and Huffmann is followed for the cytotoxicity and  antiviral assay of the compounds. 

The experiments are performed in 96 well micro-titreplates (non-clon Denmark). For carrying out cytotoxic studies confluent 

monolayer of viro cells are loaded with two fold serialdilutions of the test compound and a dose of 500-4 µg/ml/well is trsted for 

each compound. The solution of each compound is in phosphate buffered saline (PBS), PH 7.2. the treated cultures are incubated 

for a period of 24 h at 37oC and after incubation the plates are examined under the tissue culture microscope for the evidence of 

cytotoxicity such as distoration, swelling and sloughing of cells (3-6). 

 In order to study the antiviral activity in vitro, 0.1 ml of the virus (10 TC ID50 ml-1) is allowed to absorb for 90 minutes 

in cell monolayers at 37oC. The non absorbed virus is removed by decanting the microtitre platesand washing each well with 0.1 

ml of minimum essential medium (MEM) to remove the unabsorbed virus particles. Subsequently, 0.1 ml of MEM with 2.5% 

FBS is added to each well. Non-toxic dilutions vrying from 125-8 µg/ml/well of the compounds to be tested are added to 

appropriate wells, each dilutions is tested in duplicate and each panel included virus control (containing MEM with 2.5% serum). 

The microplates are inclbated at 37oC for 72 h and examine microscopically for the viruses and their inhibition by the examined 

compound as compared to untreated virus control well which showed – 100% cytopathic effect (CPE) with in 72 h at 37oC. 

 The method of Kant et al. is followed to perform experiments for the antiviral activity in vivo Swiss albino mice (14-16 g 

body group each) are used in groups for each experiment. Each group consisted of equal number of males and females in the ratio 

1:1. The mice are injected intraperitoneally (i.p.) with suspension of the compound in 0.5 ml quantity having 0.200 

µg/mouse/dose, every 24 h interval for three consecutive days followed by virus challenge with 10LD50 of virus (0.5 ml/mouse 

subcutaneously), control mice received PBS (PH 7.2) in place of the compounds under investigation. The treated and untreated 

mice are observed for 21 days post infection. Upon the termination of the experiment the percentage protection and mean survival 

time (MST) are recorded. 

SCOPE AND UTILITY: 

 The Azines and Azoles are used for antibacterial Antifungal and Anticellaergic purpose. The medical science has day per 

day increased various aspect for harmful and lithal descore to cantrol. The azines and Azoles are scapefuland profitable medicines 

for various concern and aspect. Azines and Azoles are co-related biological physiological and biochemical branches. 
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CONCLUSION: 

 The bioactivity of the new candidate molecule is established in animal test problems of clinical trial arises for which 

permission from Drug Regulatory Authority (DRA) is required. The matter goes to the ethic committee and a longer time factor is 

always involved. Thus, this effort is multidisciplinary in nature and involves active participation of chemists, pharmacologists, 

toxicologists, clinicians and others. Drugs development programme has become rather more necessary because of the emergence 

of certain new life threatening diseases viz. Acquired Immunodeficiency Syndrome (AIDS) and Severe Acute Respiratory 

Syndrome (SARS). 
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