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ABSTRACT 

Indole motif is a vital part in many of the naturally and synthetically available medicinal compounds and they are well 

known for their biological significance because of its aptitude to tempt harmful cell inhibition in many of the diseases cell lines. 

The current review covers past five years of period indole achievements in connection of its biological activities. The aim of 

review is addresses the importance of indole derivatives in the field of medicinal drug discovery. 
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INTRODUCTION 

Heterocyclic compounds which are the cyclic 

compounds having dissimilar atom or atoms in the 

molecule as ring atom. Heterocyclic compounds are highly 

significant to life and are present in living cell in different 

forms. The heterocyclic compounds are used as the initial 

resources for the production of different kind of drugs. The 

atoms which are present in the cyclic structure are oxygen, 

nitrogen, sulphur and like simple carboxylic compounds 

they may be aromatic or non- aromatic in nature. 

Heterocyclic compounds are freely   available in nature. 

Alkaloids, dyes, flavanoids, proteins, conmarins, enzymes 

etc. belong to this compound. Indole Fig.1 is an organic 

compound and it is heterocyclic and aromatic in nature. 

Chemical formula for the structure is C8H7N.It consist a 

bicyclic structure and possesses a six membered and five 

membered ring. Here the six membered benzene ring is 

connected to five membered pyrrole ring. Indole is broadly 

dispersed in nature and it is synthesized by a arrayof 

microorganism e.g. for these type of bacteria are Bacillus 

alvei, E.coli, several shigella strains, Enterococcus 

faeccalis etc. Indole is an intercellular pointer molecule; 

indole controls a variety of functions of bacterial 

physiology, spore formation, plasmid stability, and 

resistance to drugs, biofilmformation, and virulence. The 

amino acid tryptophan is an example for indole derivative 

and the precursor of the neurotransmitter serotonin. 

N
H  

Fig.1 

1.1 BIOLOGICAL IMPORTANCE OF INDOL 

Indole shows various biological activities. The indole 

derivatives are used as Anti-inflammatory, analgesic, 

Anticancer, Antihypertensive,  Antihistaminic, AntiHIV, 

Antioxidant, Antidiabetic, Photochemotheraputic, 

Antidepressant, tranquillizing, anticonvulsant, Thrombin 

catalytic, Opioid antagonist, Antitubercular, Antiviral, 

Insecticidal activity, Antimicrobial, Antifungal agents. 

(Abele E et al 2003, Radwan MA et al 1997, Kalaskar GP 

et al 2007, Rani Pet al 2004, Amir M et al 1997, 

Przheval'Skii NM et al 1997, Panwar H et al 2006,  Al-

Hiari YMet al 2006, Sharma K  et al 1992, Hong BC et al 

2006, Queiroz MJ et al 2008,  Zheng M et al 2007,  

Review article 

http://ijptjournal.com/
http://dx.doi.org/10.21276/ijpt.2018.9.2.1
https://en.wikipedia.org/wiki/Carbon
https://en.wikipedia.org/wiki/Hydrogen
https://en.wikipedia.org/wiki/Nitrogen


 
Theivendren Panneerselvam et al. / International Journal of Pharmacy & Therapeutics, 9(2), 2018, 14-34.  

 

15 | P a g e  
 

Merino Iet al 1999, Aboul‐Enein HY et al 2004, Talaz O et 

al 2009,  Karalı N et al 2007, Falcó JL et al 2006, Lee S et 

al 2003, Battaglia S et al 1999, Yu H et al 2002, Barraja P 

et al 2005, Li YY et al 2007, Sharma V et al 2010, 

Bellemin R et al 1996, Takami H et al 1998) 

1.2 INDOLE CONTAINING MARKETED DRUGS  

Arbidol -Antiviral drug 
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Pindolol-Antihypertensive drug 
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Ateviridine-Anti HIV drug 
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Roxindole-schizophrenia 
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Indometacin- Anti inflammatory drug 
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Oxypertine- Antipsychotic drug 
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Fig.7 

Jun Yan et al 2017 discovered a novel striking cyclic-

indole scaffold for the invention of mitosis-targeting anti-

tumor agents. In the produced derivatives, compound Fig.8 

displayed the potent anti-proliferative activity and tubulin 

polymerization inhibition and it is better than reference 

compound Combretastain A-4.The compound has elevated 

selectivity ratio (9.68-7.61) towards typical and cancer cell. 

It is examined through immunofluorescence test that 

compound disrupted the intracellular microtubule network 

and interfere with cell mitosis. The compound arrested the 

cell cycle at the G2/M phase and induced apoptosis in a 

time- and dose-dependent manner and it is demonstrated 

by cellular mechanism studies. 
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Fig.8 

Zhichuan Shi et al 2015 synthesized 13 new indole 

derivatives by ultrasound irradiation method and produced 

from 4-amino-5-(1H-indol-3-yl)-4H-[1,2,4]triazole-3-thiol 

Fig.9 and 2-mercapto-5-substituted-1,3,4-oxadiazoles.This 

method is efficient than the conservative and microwave 

methods, yields increased to 82-93%, and reaction times 

decreased to 15-35 min. Novel compounds structures are 

identified   by spectral data and elemental study. In the 

synthesized compounds two compounds showed admirable 

activity against Staphylococcus aureus and Escherichia 

coli. 
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[9a] 2-OCH2CH3 [ 9b] 4-Cl 

Fig.9 

Sakineh Dadashpour et al 2018 suggested the use of indole 

in the object based design of anticancer agent Fig.10.  

Indole is one among the heterocycles occurs naturally as 

well as synthetically. Biologically active derivatives of 

indole include anticancer agents. It is used in the target 

based design and production of anticancer agents due to its 

versatility and biodiversity. Histone deacetylases 

(HDACs), sirtuins, PIM kinases, DNA topoisomerases and 

σ receptors, these indole derivatives finds application in 

anticancer drug development .The indole derived 

compounds is a potent innovation for the management of 

cancer if it target above enzymes or receptors in cancer 

cells. 
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Fig.10 

Silvia M.S. Sandes1 et al 2018 proved the therapeutic 

activity of Indole-3-guanylhydrazone hydrochloride 

(LQM01) and it is  novel and derived from amino 

guanidine hydrochloride and aminoguanidine is aromatic 

in nature. They checked activity of this drug in mice by 

treating LQM01 Fig.11 with a suitable vehicle. The result 

for this test was that TNF-α inhibited by LQM01 and 

observed leukocyte staffing during inflammation process. 

The nociceptive performance in the acetic acid induced 

writhing test, the formalin test is decreased and latency 

time on the hot-plate is increased by LQM01. Silvia M.S. 

Sandes1 et al proved that LQM01 action suppressed 

mechanical hyperalgesia in mice with chronic muscle pain 

and there is no changes in muscle strength and motor 

coordination in mice.LQM01 exhibited antioxidant 

properties in in vitro assays. They proposed that LQM01 

have anti-inflammatory and analgesic properties and it is 

exhibited through through a reduction in proinflammatory 

cytokines release, increase in IL-10 production and 

reduction in neuron activity in the dorsal horn of the spinal 

cord in Mice. It can be used in the treatment of 

dysfunctional pain antinflammatory diseases. 
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Fig.11 

Jae Sik Yu et al 2018 isolated indole acetic acid derivatives 

from mulberry fruit and from this compound 3S-(b-D-

gluco pyranosyloxy)-2, 3-dihydro-2-oxo-1H-indole-3-

acetic acid butyl ester Fig.12 and 5 novel compound were 

isolated. The compoundexhibits cytotoxic result on human 

cervical cancer Hela cells in a dose-dependent method. 

This synthesized compound activates caspase-8, caspase-9, 

and caspase-3, followed by cleavage of PARP and 

substrate of caspase-3, in a dose-reliant method. They 

observed alteration during protein expression of 

mitochondrial factors Bax, BID and Bcl-2.Through the 

comparison between compound they found structure-

activity relationship study of the cytotoxic effect. They 

suggest the compound will be useful in human cervical 

cancer management. 
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Dezhi Yang et al 2014 synthesized  a novel 1,2,4,7-tetra-

substituted indole derivatives as a new AKT inhibitors 

produced via optimization of a weak hit methyl 4-(2-

aminoethoxy)-1H-indole-2-carboxylate.The derivatives 

Fig.13 showed the potent inhibitory behavior against 

AKT1.The compound inhibits the phosphorylation of the 

downstream GSK3 protein. These compounds have 

somewhat improved anti-proliferative actions in a prostate 

cancer cell line. 

N

R1

R2

O

R

H2N

 
Fig.13 

R1 = -Br, -Cl, -OCH3    R2   -COOCH3, 

N

O

N

 

Mohamed A. A. Radwan et al 2007 proposed technique for 

production of novel anti-inflammatory 3-indole 

heterocyclicderivatives produced from 3-cyanoacetyl 

indole. Here at the 3-position of indole the cyanoacetyl 

group is used as a precursor to make the suitably 

substituted hydrazones, 1,3,4- thiadiazole derivatives, 

thiophene derivatives as tenidap analogues Fig.14, and 

thiazolidin-4-one derivative Fig.14.1. The finding report is 

showing that synthesized compounds having the latent 

anti-inflammatory and analgesic actions. 

S

NHPh

CN

COR

N
H  

Fig.14 

Rajan Abraham et al 2018 synthesized a novel Fig.15 N-

acyl substituted indole-linked benzimidazoles and 

naphthoimidazoles. The structures of the compounds are 

established by the spectroscopic methods including 

1HNMR, 13C-NMR and CHN-elemental analysis. The 

compound hinders the biofilm formation and it regulates 

the development of, Staphylococcus epidermis. The 

antimicrobial actions of the above compound were 

evaluated in the gram positive and gram negative bacteria 
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Fig.14.1 
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Fig.15 

Haydi Saher ElBordinya et al 2018 designed derivatives of 

3-(4,5-dihydro-1H-pyrazol/isoxazol-5-yl)-2-phenyl-1H-

indole through the reaction between pyrazoline/isoxazoline 

heterocycles and 2-phenylindole to discover its potential as 

15-lipoxygenase (15-LOX) inhibitors Fig.16. The 

designing of these compounds are by the evaluation of 

antioxidant properties pyrazoline, 2-phenylindole and the 

15- LOX inhibition property of indolylpyrazoline. 

Indolylpyrazolinpotent is an effective antioxidant and 

showed strong inhibitory properties when tested against 

Soybean 15-LOX. 

N
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N
HN

N

 
Fig.16 

Paloma T. Birmanna et al 2018 done investigation the 

antinociceptive and anti-inflammatory outcome of 3-(4-

chlorophenylselanyl)-1-methyl-1H-indole (CMI), and also 

the system concerned in these activity. CMI Fig.17 is 

capable to decrease the paw and ear edema caused by 

formalin and croton oil. The antinociceptive activities of 

CMI are directed by monaminergic, opioidergic and 

adenosinergic modulations and the molecule is capable to 
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modulate a variety of pathways for the management of 

pain and inflammation. 

N
Se CH3

Cl  
Fig.17 

Gulzar A Khana et al 2012 synthesized new sequence of  

5,5-Dimethyl-11-phenyl-4b,5,5a,10,10a,11,11a,12-

octahydro-10,11,12-triazaindeno[2,1-b]fluorenes11 Fig.18. 

Here the oxindole, aryl amines and acetone are reacted by 

dibutylamine via Knoevenagel and Michael type reactions. 

The compounds have elevated binding similarity to the 

target. The compound showed potential effects in 

orientation with Isoniazid at the same concentrations 

towards MT H37 Rv. 

 

F

R
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H3C CH3
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R

ig.18 

Sharad Porwal et al 2017 discovered a novel 

antileishmanial agent by combining the invivo active 

antileishmanial molecule with H2S donor moiety. This 

compound Fig.19 are able to suppress 99.82% L. donovani 

contaminated macrophages at 12.5 lg/ml without deform 

the macrophages. 
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Fig.19 

Ashok K Singha et al 2018 discovered  5H-

benzo[2,3][1,4]oxazepino[5,6-b]indoles .The  compounds 

Fig.20 and Fig.20.1and created steady binding complex 

with IL-6 due to the blockade of IL-6 directed 

JAK2/STAT3 signaling flow in attenuated liver cancer 

specific Hep-G2 cells in vitro.The Fused oxazepino-

indoles (FOIs) have the ability to control metabolic 

perturbations throughout hepatocellular carcinoma 

(HCC).They established FOIs obliterated IL-6 over-

expression, with associated blockade of JAK2-STAT3 

signals. FOIs exhibited their possible capability in 

restoring disconcerted metabolites linked to HCC and 

provided confirmation of their cellular implementation. 

The anti-cancer activity of these compounds is improved 

than the drugs of chemotherapeutics, 5-flurouracil, which 

is available in the market. 
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Fig.20 

NH

N
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Fig.20.1 

Weina Jiang et al 2017 isolated five new indole Fig.21 

derivatives from the Okinawan collection of M Producens. 

The compounds showed no bioactivity for the following 

tests Cytotoxicity, Diatom growth inhibition and 

antibacterial activity test. 

N
H

Derivatives

 
Fig.21 

Ramit Singla et al 2018 introduced the estrogen receptor 

modulators (SERMs) for the management of breast cancer. 

Ramit singlanet al designed and synthesized indole-

xanthendione Fig.22 hybrids by coalescing of indole core 

with xanthendione. From synthesized compound two 

(6e&6f) of them showing most promising activity were 

advanced for gene expression study for targeting ER-a. 

These compounds are capable to cross cellular bio 

membrane and mount up therefore instigate cytotoxicity 

will occur. The compounds 6e and 6f represent a new 
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potent ER-an antagonist in the development of SERMs for 

the treatment of breast cancer. 

N
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Fig.22 

Syahrul Imran et al 2017 were synthesized series of 20 

indole hydrazones Fig.23 analogs. All of the synthesized 

series of similar compounds and these compounds 

exhibited changeable degree of a-amylase inhibition with 

IC50 values ranging between 1.66 and 2.65 lM. Out of 21 

compounds 9 compounds exhibited effective a-amylase 

inhibition when compare with the normal acarbose (1.05 ± 

0.29 lM).Remaining compounds showed to moderate a-

amylase inhibition. 
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Fig.23 

Gulzar A. Khan et al 2016 synthesized 2-(1H-indol-3-

ylmethyl)-5, 5-dimethyl-cyclohexane-1,3-diones Fig24. 

The derivative bind with a higher binding resemblance 

values at the active site and it is proved by docking study 

aligned with enoyl acyl carrier protein reductase. From the 

synthesized derivative (MIC, 15 lg/mL) shows equivalent 

effects in reference to Isoniazid at the same concentrations 

aligned with MTH37Rv. So the indole moiety can be used 

as antitubercular agents. 
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Fig.24 

Abdelbasset A. Farahat et al 2018 prepared a new 

sequence indole and benzimidazole bichalcophene 

diamidine derivatives to examine the antimicrobial activity 

against the tropical parasites cause African sleeping 

sickness and malaria. Derivatives of the diamidines bind 

powerfully with DNA minor channel and normally exhibit 

excellent in vitro antitrypanosomal actions. In the 

synthesized compounds Fig.25 was highly active. 
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N
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S

CN  
Fig.25 

Nampally Sreenivasacharya et al 2017 designed and 

synthesized a novel sequence of indole and 7-azaindole 

derivatives Fig.26 contain, nitrile, piperidine and N-

methyl-piperidine substituents at the 3-position to avoid 

the pathological self-assembly of amyloid-β. They done 

substitution in azaindole and indole derivatives at the 3 

positions is necessary to attain compounds with enhanced 

physicochemical property to permit brain penetration. 
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Fig.26 

Chunlan Pu et al 2017 conducted , fragment-based virtual 

screening (FBVS)  and a series of fragments was obtained, 

among which, Zif-1bearing indole scaffold and pyridine 

ring can form H-bonds with Tyr148 and Ile155. The 19 

derivatives of Zif-1 were synthesized. The compound Zif-

15 Fig.27 showed potent activity in inhibiting Vif-

mediated A3G degradation and it form H-bond interactions 

with residues His139, Tyr148 and Ile155.Zif-15is a lead 

compound against Vif so that can be used to treat AIDS. 
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Fig.27 

Maria Scuotto et al 2017 identified indole derivatives 

Fig.28&Fig.28.1 with effective catalog of inhibition 

elevated than the lead compound Arbidol. They 

synthesized the derivative and checked their antiviral 

action against chikungunya virus in Vero cell culture by a 

CPE reduction test. The compound  tert-butyl-5-hydroxy-

1-methyl-2-(2-trifluoromethysulfynyl) methyl)-indole-3-

carboxylate showed a effective and exact inhibition of 

CHIKV replication with only a reasonable cell protective 

result against other associated alphaviruses. So these 

derivatives have enhanced antiviral activity. 
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Fig.28 
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Fig.28.1 

Pravin O. Patil et al 2016 synthesized a sequence of novel 

substituted 5-(1H-Indol-3-yl)-3-(phenyl)-4, 5-dihydro 

pyrazoline derivatives. In synthesized derivatives Fig.29 

showed effective antidepressant molecules and its found 

with potent anticonvulsant molecule, moreover these 

compound doesn’t exhibited neurotoxicity. 

 

Shenglin Luan et al 2017 discovered LSL-A6 Fig.31 (2-

((2-carbamoyl-1-(3-(4-methoxyphenoxy) propyl)-1H-

indol-6-yl) oxy) acetic acid) with novel N-substituted 

indole gallows to interfere Mcl-1 binding as a new Mcl-1 

inhibitor. The synthesized compound is more potent and 

which exhibits Ki value of 110 nM for interfering Mcl-1 

binding was obtained after hit-to-lead modification. 
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Fig.29 

Zhiqiang Han et al 2016 discovered a compound 

containing an N-protected indole scaffold (NINS) and it 

was recognized as a new anti-HCV inhibitor. The 

compound exhibited good anti-HCV activity with the 

excellent selectivity index. In the compound, R-enantiomer 

Fig.30 showed enhanced anti-HCV activity and lower 

cytotoxicity comparing to S-enantiomer. (R)- 

enantiomergave the most excellent anti-HCV potency 

(EC50 ¼ 0.72 ± 0.09 mM) with the maximum selectivity 

catalog (SI > 69.44).So the NINS derivative hinder with 

the early step (viral entry) of the HCV life cycle. 
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Fig.30 

 

Zhanna V. Chirkova et al 2016 discovered human 

monoamine oxidase [MAO] inhibition property of extra 

indole5,6dicarbonitriles and related indole-5, 6-

dicarboxylic acid and pyrrolo[3,4f]indole5,7dione 

derivatives Fig.32. The  indole5,6dicarbonitriles Fig.32.1 

displays elevated MAO inhibition potencies while indole-

5,6-dicarboxylic acids be feeble MAO inhibitors .These 

inhibitors can be used for treatment of  diseases such as 

parkinson’s disease and  also depression. These 

compounds can be used as a potential agent intended for 

the management for of prostate cancer, definite type of 

cardiomyopathies and alzheimer’s disease. 

 

Simona Musella et al 2016 reported production and 

antiviral action of an innovative family of non-nucleoside 

antivirals, resulting from the indole core. They synthesized 

23 derivatives. In the synthesized compound Tryptamine 

derivative Fig.33 was established to include a selective 
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inhibitory action aligned with human varicella zoster virus 

(VZV) reproduction in vitro, creature immobile beside a 

array of extra DNA and RNA viruses. This action is due to 

existence of a biphenyl ethyl moiety and the acetylation at 

the amino cluster of tryptamine. The activity is shown 

against thymidine kinase (TK)-competent (TKþ) and Tt. 
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Fig.31 

. 

HN

O

O

N
H

Cl

R2

 
Fig.32 
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Fig.32.1                                                                                                         
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H
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Fig.33 

Costa et al 2017 reported the production as well as 

structural description of a series of Thiosemicarbazone and 

4-thiazolidinones derivative, and also their in vitro 

antiproliferative action aligned with eight individual 

human tumor cell lines. The compound Fig.34 exhibited 

higher antiproliferative activity against colorectal 

adenocarcinoma (HT-29) and leukemia (K562) cells. The 

compound is capable to interrelate with ctDNA and 

reserved topoisomerase IIα activity. 
H

HN
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H
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R

 
R; 1-naphthyl 

Fig.34 

Shi-Hong Zhuang et al 2013 synthesized a sequence of 2, 

4-disubstituted furo [3,2-b] indole derivative for anticancer 

action and recognized the structural activity relationships 

(SARs) of these compounds. The (5-((2-(hydroxymethyl)-

4H-furo [3,2-b] indol-4-yl) methyl) furan-2-yl) methanol 

Fig.35 exhibited high specific anticancer effects and 

inhibitory action against A498 renal cancer cells. This 

compound can be used for the treatment of renal cancer. 
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O
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Fig.35 

Weibo Zhu et al 2016 developed of 6- substituted 

benzimidazole With 1, 4-disubsituted or 1, 5-disubsituted 

indole derivative as new angiotensin II Receptor 

antagonists. Numerous 6-substituted benzimidazole 

derivatives exhibited elevated affinity binding to the 

angiotensin II type 1 receptor. They found and observed 

that the 2-[4-[[2-n-propyl-4-methyl-6-(1-methyl 

benzimidazol-2-yl) benzimidazole-1-yl] methyl]-1H-indol-

1-yl] benzoic acid, Fig.36, could cause important decline 

on MBP in a dose dependent manner. The compound has 

significant Antihypertensive effect and decreased sharp 

toxicity with no significant change in the weight. So this 

compound can be used as an efficient and long-lasting anti-

hypertension drug. 
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Wensheng Yu et al 2016 introduced substitution of 

tetracyclic indole core of MK-8742. Here proline ring 

enhanced the effectiveness against GT1a Y93H 

considerably. Indole core have positive collision on the 

effectiveness in opposition to the confrontation linked 

variant, such as GT1a Y93H and GT2b, and the PK profile 

as well. They identified compound with decreased effect 

Fig.37 shift among wild type GT1a to GT2b, GT1a Y93H, 

and GT1a L31V. 

 

Zeng Wu et al 2014 they synthesized a sequence of new 

indole derivatives was premeditated and produced and 

their inhibitory action against B-Raf and HepG2 cell were 

also explained. The derivative Fig.38 displayed higher 

effectiveness. 

 

Ahmet Özdemir et al 2015 synthesized new indole-based 

chalcone derivatives Fig.39. They checked COX-1 and 

COX-2 inhibitory effect, the reported 3-(5-Bromo-1H-

indol-3-yl)-1-(4-cyanophenyl) prop-2-en-1-one can be 

explained as a non-selective COX inhibitor and the 

compounds exhibited anti-inflammatory and antioxidant 

activities. 

 

Chris Sherer et al 2015 explained about the compounds 

which can be used for the management of tumours of the 

central nervous system which are based on the indole 

Fig.40. Carbazole and indolocarbazole scaffolds. It helps 

in the design of new compounds to treat these devastating 

neoplasms 
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Narayana Nagesh et al 2015 found that small molecules 

that stabilize G-quadruplex DNA and these are reducing 

oncoprotein expression, initiate apoptosis and this 

compound functioning as anticancer molecules. The 4-

cyanophenyl derivative Fig.41 has exhibited highest 

resemblance, selective interaction and also the maximum 

steadiness against G-quadruplex DNA over 27 dsDNA and 

it is significant in inhibiting invitro DNA synthesis, c-

MYC expression and cancer cell proliferation in human 

cancer cells. 

N

Ph

CO2Me

NC

N

 
Fig.41 

Margiani P. Fortes et al 2016 synthesized a new sequence 

of twenty 3-thiocyanato-1H-indoles, hauling 

diversification at positions N-1, C-2 and C-5 of the 

heterocyclic center. N-methylindole and 2-(4-

chlorophenyl)-N-methylindole explained to be 

fundamentally immobile but numerous of their congener 3-

thiocyanato-1H-indoles Fig.42 exhibited good to excellent 

level of strength (IC50 6 mM), Indole-3-thiocyanate motif 

compound can afford cytotoxic compounds. 

H

N

NCS

H

Ph

 
Fig.42 

Priya Ahuja et al 2014 synthesized Indole C-3 substituted 

5-amino-6-(5-substituted-2-phenyl-1H-indol-1-yl)-4,5-

dihydro-1,2,4-triazine-3(2H)-thione.They found that 

derivative 1-(1-(5-amino-3-thioxo-2,3,4,5-tetrahydro-1,2,4-

triazin-6-yl)-5-fluoro-2-phenyl-1H-indol-3-yl)ethanone 

had important actions in Maximal electroshock test with 

minimum period of limb extension (5.40 ± 0.61 sec) and 

quantitative median dose of 7 mg/kg and the compound 

Fig.43 displayed amplified the seizure latency to onset of 

clonus and it is efficient at medium dose. 

R

N

N

HN
NH

NH2

S

R

 
Fig.43 

Tao Guo et al 2016 developed a well-organized method for 

the production of 2, 3-dihydro-2, 3’-bisindoles Fig.44 by 

the dimerization of N-H indole derivatives. Among 

synthesized 2,3-dihydro-2,30-bisindoles displayed 

important in vitro antiproliferative behavioron human-

derived lung, liver, stomach, and breast cancer cell lines. 

N

H

N

H

R

R

 
Fig.44  

Dongying Wu et al 2013 developed a sequence of indole-

based NH-substituted compound with modification on 

alkylchains, differences in substituted group on aromatic 

rings, and changes in carbon chain lengths. In the 

synthesized derivatives Fig.45 displayed reasonable 

inhibition of human CD38 NADase. The phenylpropionyl 

moiety is very significant for the inhibitory activities and 

this will help in the design of CD38 inhibitors. 
H
N

N
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R
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O

O
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Fig.45 

Maria Rosa Buemi et al 2013 synthesized many indole 

derivatives with extremely strong ligands of GluN2B-

subunit-contain N-methyl-D aspartate (NMDA) receptor. 

They proved 2-(4-benzylpiperidin-1-yl)-1-(5-hydroxy-1H-

indol-3-yl) ethanone compound is a double efficient 

neuroprotective mediator. They designed a hybrid 

derivative, 4-dihydroxy-N-[1-[2-(5-hydroxy-1H-indol-3-

yl)-2 oxoethyl] piperidin-4-yl] benzamide Fig.46 it is an 

effective antioxidant agent 
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Fig.46 

C. Cappadone et al 2015 they explained the effects of 

NSC743420 Fig.47 by observing whether differences in 

the p53 status. The derivative NSC743420 reduces OS cell 

proliferation by p53-dependent and p53-independent 

mechanism. And the derivative induce proliferative arrest 

that culminates to apoptosis in SaOS2 p53-null cells, while 

it brings a cytostatic and differentiating effect in U2OS 

cells, characterize by the cell cycle arrest in G0/G1 phase 

and augmented alkaline phosphatase activity. 

HN

O

N

N

S

 
Fig.47 

Li Tang et al 2013 synthesized sequence of new 3-

substituted-indole derivatives with a benzyl tertiary amino 

core and it is examined as H3 receptor antagonists and free 

radical scavengers for Alzheimer’s disease therapy. Out of 

all developed compound Fig.48 established the good H3 

receptor antagonistic activity with the IC50 value of 0.049 

lM. 

HN

N

R1

R2OO  
Fig.48 

Shi-Wei Chaoa et al 2018 explained indole recognition cap 

with SAHA, an FDA-accepted HDAC inhibitor used to 

treat cutaneous T-cell lymphoma (CTCL). They discovered 

two meta-series compounds Fig.49 with a two-carbon 

linker had IC50 values of 3.9 and 4.5 nM for HDAC1and 

this compounds shows higher inhibiting activity for class I 

(HDAC1, -2, -3 and -8). 
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H
N

O

N
H

OH

 
Fig.49 

Qiang Zhou et al 2018 proposed signal transducer and 

activator of transcription (STAT3) the development of 

anti-cancer agents. They synthesized N-

arylsulfonylsubstituted-1H indole derivative as STAT3 

inhibitors. The compound Fig.50 is a potent compound, it 

inhibits STAT3 phosphorylation at Tyr705 and it detained 

the cell cycle at the G2/M phase and inhibited tubulin 

polymerization. 
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N

H

S

O
O

R1

 
Fig.50 

Subhash C. Annedi et al 2012 developed and examined a 

sequence of 3,5-disubstituted indole derivatives as 

inhibitors of human nitric oxide synthase (NOS). They 

identified compounds with 2-thiophene amidine and 2-

furanyl amidine groups i.e. compound Fig.51 displayed 

amplified activity for human neuronal NOS and fine 

selectivity over endothelial and inducible NOS isoforms. 

Compound 8 exhibited thermal hyperalgesia in L5/L6 

spinal nerve ligation. 

N
H

N

H
N
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O

 
Fig.51 

Modesto de Candia et al 2017 synthesized novel azepino 

[4, 3-b] indol-1(2H)-one derivative as anti-Alzheimer 

agents. Compound Fig.52found to be very effective as 

inhibitor of human BChE. The compound 12b exhibited 

defensive effects against NMDA in SH-SY5Y cells at a 
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micromolar concentrations and it didn’t showed 

cytotoxicity on liver HepG2 cells. 

N

HN

O

 
Fig.52 

Guangsen Xu et al 2017 synthesized sequence of 1-phenyl-

1H-indole derivatives. Some compounds exhibited 

effective inhibitory activities on Bcl-2/Mcl-1 devoid of 

binding on Bcl-XL. In synthesized compounds Fig.53 

exhibited enhanced anti-proliferative activity. 

 

Guanghai Jin et al 2014 identified inhibitors for inhibitors 

of hepatitis C virus (HCV) replication. They synthesized 

indole derivatives and observed their inhibitory activities 

on HCV replication and compound Fig.54 was most 

effective inhibitor of HCV replication with minimum 

cytotoxicity. 
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Fig.53 
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Fig.54 

Mojgan Noroozi Karimabada et al 2017 developed and 

examined the effectiveness of New Indole-3-carbaldehyde 

derivative Fig.55 in suppressing the expression of self-

renewal regulatory factors and cancer stem cell gene in a 

leukemia cell line NB4. The compound had markedly 

higher anticancer effects than I3C and NI-3-CD treatment 

reduces the sphere-forming capacity of NB4 cells. 
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Fig.55 

Qian Yang et al 2013 synthesized 3 sequence of 

compounds by altering the core compound RH01617 for 

the management of Atrial fibrillation (AF) and the 

compounds exhibited Fig.56 target selectivity as well as 

the pharmacodynamic activities. 
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Fig.56 

D. Rajaraman et al 2017 synthesized sequence of 3-(1-(3, 

4-dimethoxyphenethyl)-4, 5-diphenyl-1H-imidazol-2-yl)-

1Hindole derivatives Fig.57. They reported FT-IR and FT-

Raman bands were assigned to unlike normal modes of the 

molecule. The molecule can be used as a potential NLO 

material. 

N
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Fig.57 
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Jovanni Rangel et al 2017 developed sequence of 

pyrido[2,3-d]pyrimidine indole derivatives. The 

compounds Fig.58 were prepared with reasonable yields. 

The compound possesses medicinal properties. 

NH

N
H

CN

Ar

HN

NH2N

O

 
Fig.58 

Chong Zhang et al 2016 synthesized lapachol derivatives 

Fig.59 possessing indole scaffolds and it exhibited 

effective inhibitory action against the two tested cancer cell 

lines. The compound possesses strong Topoisomerase I 

inhibition effect. The compounds 4n and 4k established 

more cytotoxicity than camptothecin and were similar to 

camptothecin in inhibitory actions and the compound can 

bring on Hela cell apoptosis 

O

O

OH

R1

HN
R2

 
Fig.59 

Angela Paterna et al 2018 developed multidrug resistance 

(MDR) reversers Fig.60 from indole alkaloid 

derivatives,and from two epimeric indole alkaloids, after 

chemical transformations they produced 24 derivatives, 

bearing new aromatic or aliphatic azine centre . MDR 

reversing activity observed in the derivatives of azine 

nucleus. The derivatives 23-26, giving out an innovative 

aliphatic substituent, exhibited a CS action, selectively 

killing MRP1-overexpressing cells.  

 

N C Desai et al 2016 synthesized sequence of indole and 

pyridine based 1, 3, 4-oxadiazole derivatives and observed 

their antitubercular action aligned with Mycobacterium 

tuberculosis H37Ra and Mycobacterium bovis BCG 

together in active and dormant state. The compounds 

Fig.61 displayed excellent antitubercular activity. 
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Fig.61 

Bahaa G. M. Youssif et al 2018 synthesized new 

compounds posses pyrazino [1, 2-a] indol-1(2H)-one 

scaffold and their reaction intermediates, indole-2-

carboxamides. They examined capacity of the derivative to 

reduce reactive oxygen species (ROS) production, 

antioxidant effect and anticancer activity against a panel of 

cancer cell lines with MTT test. The compounds can 

suppress ROS generation through the metabolic phase of 

phagocytosis in a dose-dependent manner where 

compounds (Fig.62) are the majority effective samples 

with elevated inhibitory effect. The compound 5d and 5e 

exhibited antioxidant properties. 
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Fig.62 
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Kamal Sweidan et al 2016 done constitution-base drug 

designing and molecular model were engaged to recognize 

a novel sequence of indole-2-carboxamides as latent 

anticancer agent. The derivatives which are newly 

produced can PI3Kα and EGFR kinases catalytic site and 

outline H-bonding through the key binding residue. The 

compound Fig.13displayed elevated strength in HCT116 

and MDA231 with IC50 values of 19 and 15 μM, 

correspondingly. 

N
H

O

HN

R

 
Fig.63 

Nataliya P. Belskaya et al 2016 synthesized  a sequence of 

4H-1,2,3-thiadiazolo[5,4-b]indoles Fig.64 by new cycle of 

oxidative cyclization of 3-

alkoxycarbonylhydrazonoindoline-2-thiones, 1,5-H-shift 

and removal of tertbutoxy(ethoxy)carbonyl group. The 

compounds showed its natural performance of the 

observed 1, 2, 3-thiadiazolo [5, 4-b] indoles is considerably 

bound for by this structural portion. 

N

R

S

N

N  
Fig.64 

Christopher Sherer et al 2017 reported result on the SAR 

of a sequence of indole-3-carbinol Fig.65 and associated 

wreckage and disclose a strong lead with reduced 

micromolar effect towards a predominantly resistant 

glioblastoma cell culture. 

N
H

OH

 
Fig.65 

Ravi Kumar Vyas Devambatla et al 2017 designed and 

synthesized pyrimido [4, 5-b] indoles 2-8 Fig.66 with 

diverse substituents at the 2-, 4- and 5-positions to 

recognize the structural characters of 9H pyrimido [4, 5-b] 

indoles as microtubule depolymerizers. In the synthesized 

compounds 2 and 6 have two-digit nanomolar effect (IC50) 

in opposition to MDA-MB-435, SK-OV-3 and HeLa 

cancer cells and it depolymerized microtubules. The 

following compound 2, 3, 6 and 8 was efficient in cells 

express P-glycoprotein or the bIII isotope of tubulin. 

H3CO

N

H3C

N N

NH

NH2  
Fig.66 

Sue-Ming Chang et al 2017 synthesized a new sequence of 

bis (hydroxymethyl) indolizino Fig.67 indole hybrids 

posses of β-carboline (topoisomerase I/II inhibition) and 

bis (hydroxymethyl) pyrrole (DNAcross-linking) for 

antitumor valuation. The compounds exhibited sensitivity 

towards the synthesized compounds and it persuade cell 

cycle capture at the G2/M phase, trigger tumor cell 

apoptotic death, and shows varied mechanisms of action 

concerning topoisomerase II (Topo II) inhibition and 

induction of DNA cross-linking. The N11 (H or Me) 

displayed a serious function in modulation Topo II 

inhibition and DNA cross-linking effects. They observed 

that compound with N11-H is higher activities than 

cisplatin and etoposide, but as effective as irinotecan, 

against the growth of SCLC H526 cells in xenograft 

model. 
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OH

OH

 
Fig.67 

Simona Sestito et al 2016 designed and synthesized of a 

novel group of molecules produced by amalgamation of 

the 2-oxo-indole nucleus with the 2-oxo-pyridonyl Fig.68 

fragment, two moieties with elevated resemblance for the 

PDK1 hinge region and its DFG-out binding spot with an 

aim to identify novel and potent PDK1 Inhibitors. . The 

OXID-pyridonyl hybrid  is lead compound which is able to 

produce a innovative generation of PDK1 inhibitors. 
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Fig.68 

Jing Chen et al 2016 developed a sequence of chiral 

oxazino-indoles Fig.69 and it exhibited important and 
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specific neuroprotective activities towards Ab25-35-

induced neuronal damage. The compounds are highly 

active and this paper evaluates the control of chiral 

diversity of oxazino-indoles on their neuroprotective 

behavior, with the structure-activity relationship analysis. 

R1

N

R2

O

R4

R3

 
Fig.69 

Katharina Mahal et al 2016 prepared 5-(1-Methyl-4-

phenyl-imidazol-5-yl) indoles and evaluated as analogs of 

the biological vascular-disrupting mediator combretastatin 

A-4 (CA-4). The 3-bromo-4, 5-dimethoxyphenyl 

compound Fig.70 is further active than CA-4 with low 

nanomolar IC50 concentrations aligned with multidrug-

resistant KBV1/ Vbl cervix and MCF-7/Topo mamma 

carcinoma cells, as well as against CA-4-resistant HT-29 

colon carcinoma cells.The compound reduce the expansion 

of resistant xenograft tumors in mice. The compounds 

induce diverse discolorations and histological features 

characteristic of vascular-disrupting agent. 
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Fig.70 

Mardia Telep El-Sayed et al 2016 developed novel 

antibacterial compounds Fig.71 through experiments 

towards both S. aureus and MRSA type. They reported that 

structure-activity relationships (SAR) are explained and 

demonstrate that the effects depend on the ring size of the 

anellated cycloalkane. It can be used in the treatment of 

bacterial diseases. 
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NH

NH

 
Fig.71 

Liang Wang et al 2017 synthesized and designed a 

sequence of indole-base r2 receptor ligands having 5, 6-

dimethoxyisoindoline or 6, 7-dimethoxy-1, 2, 3, 4-

tetrahydroisoquinoline Fig.72 as pharmacophore. The 10 

ligands obsessed reduced nanomolar resemblance (Ki = 

1.79-5.23 nM) for r2 receptors and higher subtype 

selectivity (Ki (r2)/Ki (r1) = 56-708). The all radiotracers 

exhibited high brain uptake and r2 receptor binding 

specificity in mice. 
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Fig.72 

Palwinder Singh et al 2017 done screening test forTNF and 

IL-6 inhibition in microglial cells by using combination of 

indole and aminophenyl morpholinone. They found that 

CompoundFig.73 were demonstrated as higher potential  

anti-inflammatory agent as it reduced LPS induced level of 

inflammatory cytokines TNFand IL-6 and they observed 

significant decrease in NO and MMPs release from BV2 

cells in culture pretreated with this compound as well as 

inhibition of nuclear translocation of NF-κB and AP-1 

N

N
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N

O

O  
Fig.73 

Nilesh Zawareet al 2017 synthesized a sequence of 5-

(arylthio)-9H-pyrimido [4, 5-b] indole-2, 4-diamines 

Fig.74 to explain the structural requirements designed for 

collective cytostatic and cytotoxic activities in solitary 
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agent. The compound exhibited double action in RTKs and 

human TS (hTS). In the VEGFR-2 analyze, compound 5 

were equipotent to the typical compound semaxanib and 

were improved to than usual TS inhibitor pemetrexed, in 

the hTS assess during biological evaluation.  
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Fig.74 

Qiuji Ye et al 2017 synthesized structural mimics of 5-

oxo-ETE using an indole scaffold Fig.75 and they added 

various substituents at C-3 of this moiety to block potential 

b-oxidation of the 5-oxo-valerate side chain. They checked 

SAR of novel b-oxidation-resistant antagonists. Qiuji Ye et 

al observed that cyclopropyl and cyclobutyl substituents 

were well tolerated in this position, but were less potent as 

the highly active 3S-methyl compound. They reported that 

3-alkyl substituents be able to influence the conformation 

of the 5-oxovalerate side chain containing the critical keto 

and carboxyl groups. 
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Fig.75 

Naveen Panathur et al 2015 developed a sequence of 

indole-isoxazolone hybrids bearing substituted amide, 

substituted [(1, 2, 3-triazol-4-yl) methoxy] methyl group or 

substituted benzylic ether at position-2 of the indole 

nucleus. The trifluoromethyl distributed derivatives 

displayed improved expansion inhibition activity than 

those of methyl substituted analogues when it tested in 

three human cancer cell lines. Through molecular docking 

studies they reported that SIRT1 enzyme exposed 

favourable interactions of the molecule Fig.76 with the 

amino acids constitutes the receptor enzyme. 
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Fig.76 

Kamlendra Singh Bhadoriya et al 2015 carried out an 

analysis of pharmacophore generation as well as atom-

based 3D-QSAR. They developed elevated prognostic 3D-

QSAR models for inhibition using HHRR. They reported 

that the Pharmacophore theory yield a 3D-QSAR replica 

having improved incomplete least-square (PLS) statistics 

report. The generated model Fig.77&77.1 exhibited 

excellent predictive power. 

N

R3

R2

R1

 
Fig.77 
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Fig.77.1 

Rajeev Goswami et al 2015 reported the structure and the 

development of 2-aryl/pyridin-2-yl-1H-indole derivatives 

Fig.78 as effective and selective inhibitors of hepsin. The 

compound showed Ki of 0.1 lM for hepsin, and displayed 

inhibition of assault and relocation. 
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Ashok K Singh et al 2017 reviewed about the use of 

indole-fused heteroazepines as uppermost superiority anti-

tumor strength through novel mechanisms of action and 

least adverse effects. The developed compound Fig.79 is 

by combination of indole with oxygen, sulphur and 

nitrogen containing heteroazepine rings, have recognized 

for its better outcome in cancer treatment. 
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Fig.79 

Danielle M. Hurzy et al 2017 examined and observed 

sequence of substituted indoles as specific inhibitors of 

tropomyosin-related kinase receptor A (TrkA), a 

therapeutic and pharmacological target for the treatment 

and treatment of pain. They reported compound Fig.80 as 

leading compound. 
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Fig.80 

Siobhan Brigg et al 2016 described bioisosteric 

replacement of this problematic functional group in a 

sequence of indole based NNRTIs Fig.81 which is one of 

the potent inhibitors of HIV replication. This replacement 

leads to development of   the sequence of compounds and 

these compounds are strong inhibitors of HIV replication, 

and are acid stable. 
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Fig.81 

Gricela Lobo et al 2015 reported  new alternatives for 

prostate cancer treatment which are the following of 

indenoindoles Fig.82 as potential lipid peroxidation 

inhibitors, potassium channel openers, DNS intercalators 

and topoisomerase II inhibitors, estrogenic agents, or 

inhibitors of proteins kinase  CK2 and these are new group  

of effective inhibitors of the human proteins kinase CK2, 

which are the  second-messenger and phosphorylation 

sovereign constitutively dynamic S/T protein kinase.  
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CONCLUSION 

The review about indole derivatives was indicates that it 

has significant function in the treatment of many diseases 

and it is the most important heterocyclic compound 

involved in the drug discovery. The indole derivatives 

identified as anticancer agents, used for the treatment of 

cancer cells. The indole derivative act as antibacterial agent 

and also used against many microbes. So this paper 

reviews the existing accessible indole derivatives and their 

therapeutic uses. 
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