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Abstract:  

The present review article is related to the method of preparation, importance,, and medicinal application of 

Indole. The studies of heterocycles are an evergreen field in the branch of organic chemistry and always attract 

the attention of chemists working not only in the area of natural products but also in synthetic chemistry. 

Moreover, many useful drugs have emerged from the successful investigation carried out in this branch. The 

derivatives of indoles exhibit antibacterial, anticancer, antioxidants, anti-inflammatory, antidiabetic, antiviral, 

antiproliferative, antituberculosis, antispermetogenic activity, antipsychotic drugs etc. 
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INTRODUCTION: 

N
H  

INDOL 

In 1866 Bayer1and Knop in the course of study the structure of indigo and isatin .The work was continued by 

Bayer and Emerling2 who proposed the structure of Indole . Indole are a pervasive class of compounds found 

in abundance in biologically active compounds such as pharmaceuticals, agro- chemicals and Alkaloids. 

Therefore indole derivatives have captured the attention of organic synthetic chemists. Medicines and 

Biochemistry are also interested in many aspects of indole chemistry. Indole derivatives occur widespread in 

many natural products. Various plants also have yielded Indole, among such as pseudacacia3, Jasmines4-6, 

Citrus plants7 and orange blossoms. It is found in animal body wherever pus formation occures8 and in the 

liver, pancreas9   brain10, and in bile11. 

Indole has been also found in coal tar12 in the fraction of boiling between 240-2600 C from which it may be 

isolated as its sodium and potassium derivative, after treatment with sodium amide. Sodium or Potassium 

hydroxide, Molasses tar has also yielded some of its bases.13 The discovery of indomethacin14   as a successful 

agent for clinical treatment of anti-inflammatory disorder has lead to the exploration of Indole moiety to 

obtain better anti-inflammatory agents. 

Indole and its analogs constitute the active class of compounds possessing wide spectrum of Biological 

activities, such as anti-inflammatory 15-25. Antimicrobial26-28, Antibacterial29-30, Anticonvulsant29-30 and 

Anticardiovascular35. Another aspect of Indole occupies a distinct place in drug discovery research. Indole is a 

popular component of fragrances and the precursor to many pharmaceuticals. Some of the important drugs 

molecules containing indole moiety, which are used as a pharmaceutical agent are shown below (Fig. 1.2). 

Furthermore, fluoro substituted indole derivatives have received wide attention from either synthetic or 

pharmaceutical view for long time due to their wide potential bioactivities 37-40. 
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❖ Some of the important drugs molecules containing indole moiety, which are used as a pharmaceutical 

agent. 

The Indole is a crucial heterocyclic skeleton often associated of a number of natural occurring alkaloids. Today 

there have been many more Indoles added to the list of naturally occurring alkaloids and many of these have 

important pharmacological activities. Some natural product based bioactive indoles are discussed here. Indole 

alkaloids include such pharmacologically and structurally diverse compounds as tryptophan 1 (essential amino 

acid), the recognition of the importance of tryptophan in animal and human nutrition and the discovery of the 

plant harmones served to bring about a renaissance in indole chemistry and therefore, indole derivatives have 

been synthesized and isolated from nature in abundance. Serotonin 2 is one of the key neurotransmitters in 

animals (anticholinesterase-monoamine oxidase inhibitor), Reserpine 3 is used to lower blood pressure and 

reduce the heart rate and used as a tranquilizer and sedative. Other some examples of bioactive indole 

alkaloids Mytamycin 4 and its analogues are gaining much important because of their extensive use in cancer 

chemotherapy and strong antibacterial activities. Indole-3-acetic acid 5 a naturally plant growth hormone,  

indole acetic acid known as hetroauxin is another important derivatrive of Indole. 
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❖ Natural products containing Indole moiety which are used as Active natural molecules which are a 

pharmaceutical substances. 

INDOLE LITERATURE REVIEW  

Literature survey reveals that there are various molecules containing indole moiety synthesized and evaluated 

for their biological activities. 

Hiari et al 41 reported the synthesis and antibacterial activity of some substituted 3-(aryl) and 3-(heteroaryl) 

indoles. The most active compound was reported to be 3-(4-trifiuoromethyl 2- nitrophedyl). Indole 1 

exhibiting MIC = 7 µg/cm3against Escherichia soli and Staphylococcus aureus. 

 

1 

Tao Wanga  et al .42 have synthesized, 4-fluoro- and 4-methoxy-1-(4-ben zoyl piperazin-1-yl)-2-(1H-indol-3-yl) 

ethane-1, 2-dione 2 and 3, respectively have been characterized as potent inhibitors of HIV-1. 

 

2, 3 

Hong et al.43 have synthesized of series of various tricyclic and tetracyclic Indoles and were evaluated for their 

anticancer activity where the compounds 4, 5, 6 and 7 were found to exhibit highest in vitro activity against 

human nasopharyngeal carcinoma (HONE-I) and gastric adenocarcinoma (NUGC-3) cell lines. 

 

4                                 5                                           6                                 7 

           Enien et al 44 synthesized and biologically evaluated a series of indole derivatives and found that 

Indole-2 and 3, carboxamides were having antioxidant properties. (8a and 8b) 

 

8a                                    8b 
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Kalaskar et al 45 have synthesized indole-3-acetic acids 09 and evaluated them for their in vivo anti-

inflammatory activity. 

 

09 

Joshi and co-workers46 reported the synthesis and CNS activity of some fluorine containing 3- indolyl 

tryptamines 10. 

 

10 

Li et al 47 describes that some of the indole derivatives are insulin sensitizing and glucose lowering effects. The 

Indole derivative 11 showed increase in activity of PPARr agents, which shows decreased serum glucose and 

contributing to antidiabetic activity. 

 

11 

Abele et al48 describes the synthesis of indole oxime, carbamoyl derivative of indole-3-oxime 12, exhibited the 

most potent antiviral activity among the isatin and indole oximes. 

 

12 

Jing-Ping Liou et al49 describes synthesis of a novel series of 4- and 5-aroylindole derivatives 13 and evaluated 

them for antitumor activity. Several compounds of this series showed excellent antiproliferative activity as 

inhibitors of tubulin polymerization. 
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13 

Ozlen Guzel, et al 50 synthesized a series of new 5-methyl-N-(3-oxo-1-thia-4-azaspiro[4.5]sdec-4-yl)-3-phenyl-

1H-indole-2-carboxamide derivatives. 14, 15 compounds were evaluated for in vitro antituberculosis activity 

against M.tuberculosis H37Rv. Some of compounds were found to provide the highest (90%) inhibition of 

mycobacterial growth in the primary screen conducted at 6.25 μg/ml. 

 

14, 15 

Konkel et al 51 synthesized a series of 3arylimino- 2-indolones and the compounds were reported to be as 

Galanine GAL3 receptor antagonists. The compound 16 was found to be most potent antagonist with Kb = 

29Nm 

 

16 

Neelakandan Vidhya Lakshmi et al 52 newly synthesized 3-pyranyl indoles 17 were evaluated for anti-microbial, 

antioxidant, and anticancer activities. Some of the compounds are showed good anticancer activity against 

MCF-7 breast cancer cell lines on comparison with of standards drugs. 

 

17 

Babasaheb zine et al 53 newly synthesized N- substituted indolyl thiazolo pyrimidinones 18, all the synthesized 

compounds displayed almost comparable antifungal and antibacterial properties in different cultures on 

comparison with of standards drugs. 
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18 

CONCLUSION 

The literature survey indicates that, Indole have pivotal role in the medicinal chemistry, as most of the essential 

drugs are having these heterocycles in their compositions.  It has been also observed that the clinically used 

some of the heterocycles are accompanying with severe side effects and the synthetic paths employed for 

them are tedious, non-economic and less ecofriendly. It is also revealed that still there is ample scope in the 

process development of existing heterocyclic drugs and towards the synthesis of new heterocycles. 
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