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Introduction:-

The worldwide threat of cancer is increasing day by day in low-income and middle-income countries. A report on
cancer estimated that, the cases of cancer per year worldwide are greater than 14 million, and projected to increase
to nearly 22 million by 2030[1].Cancer is a devastating disease, characterized by uncontrolled growth of cells which
results to invade surrounding tissue and in turn, ultimate destruction. The present day anti-cancer drugs show limited
efficacy, single targeted with severe side effects [2,3,4]. Also years of misuse results into chemo-resistance and
multi-drug resistance in tumor cell, which is a major problem in cancer chemotherapy [5].

Imidazole display broad spectrum of biological activities acting on number of biological targets, such as
antibacterial, antitubercular, antifungal, local and systemic fungal infections [6,7,8], analgesic [9], antiviral,
antidiabetics [10,11], anthelmintic, anti-inflammatory, anticonvulsant [12], antioxidant,antihemolytic, [13,14], anti-
HIV [15], and anticancer [16,17,18]. The high therapeutic properties of the imidazole making it as a common
structural motif in pharmacological important molecules. Several classes of drugs are imidazole based commonly
called as azomycin such as cimetidine, metronidazole, clotrimazole [19]. The 2-arylamino imidazole reported as
selective against a-adrenoceptors [20].
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The imidazole derivatives, Dacarbazine(DTIC),Temozolomide(TMZ) are active against lymphoma and malignant
melanoma [21]. Thus, the incorporationof imidazole nucleus is an important strategy in the drug discovery.
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Results and Discussion:-

The new C-nucleoside analogue of Tiazofurin (6), synthesized by Franchetti et al., reported to have good anti-cancer
activity against leukemia K562 cells [22].

The imidazole alkaloids, naamidine A, (7)isolated form sponge Leucetta, exhibits good anticancer activities by
regulation of ERK1 and ERK2,this in turn, stimulates p21 level andarrests cell cycle at G1 phase [23].
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Congiu et al., reported new imidazole derivative(8), 1,4-diarylimidazol-2(3H)-one with potent anti-tumor activity
against T-lymphoid cells. The author observed that the compound having 3,4,5-trimethoxyphenyl ring either at N-1
or C-4 position shows cytotoxicity against leukemia cell lines [24].

Hadfield et. al.,also observed the same 3,4,5-trimethoxyphenyl ring was essential to show anti-tumor activity, which
inhibits tubulin polymerization [25].The similar trimethoxy substituted xanthenoimidazole derivatives have
synthesized by Kostakis I. K. et. al., which shows inhibitory activity against breast cancer cell lines [26].Elahian F.
et. al., synthesized and studied the anticancer activity of 2,4,5-triaryl imidazole derivatives by MTT assay against
T47D and MDA-MB231 cell lines having significant ICsovalue in cell culture assay [27].
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A series of new 2,4,5-trisubstituted and 1,2,4,5-tetrasubstituted imidazoles screened by Malhotra S. et al., against the
National Cancer Institute’s 60 human cancer cell lines, in which compound (9) found as potent against A549 human
lung cancer cell line with 1Cs, value 9uM. The reason for cell proliferation inhibition was found related to loss of
morphology, inhibition of cell migration and cell cycle arrest through senescence [28].
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Chakrabhavi D. M. et. al., reported trisubstituted imidazole derivatives (10),which induces apoptosis inHuman
breast cancer cells by suppressing overactivation of PI3K/Akt/mTOR signaling pathway in breast cancer cells [29].

Ozkay et. al.,have synthesizedtrisubstituted Imidazoleacetamide derivatives(11), indicated significant anticancer
activity against colon carcinoma cell line with DNA fragmentation of the HT-29 cells [30].

O /
N >—N/ N Ny
— R= 7N NS N
| N/>—©7NH S—R N‘N"N ’ \\/z\/’ >\/S
O o
11

A novel series of imidazole derivatives(12, 13),synthesized and evaluated for anticancer activity by Bendgude R. D.
and Kondewar M. S., reported few compounds exhibited significant inhibitory activities against MDA MB 4355
Human breast cancer cells with MTT assay at 20pg /ml compared with the standard drug 5-fluorouracil (10pg /ml)

[31].
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Finley et. al., reported small molecule CDK cell cycle inhibitors (14),which play important role in regulation of cell
cycle and known to overexpress in most human cancers [32].
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Gursoy T. N. et. al., have synthesized new series of imidazole fused thiadiazolecarbohydrazide derivatives(15,16).
These compounds have shown in vitro anticancer activities against lung, breast and CNS cell lines. The hydroxyl
and nitro substituted derivatives were found highly active against ovarian and breast cancer cell lines compared with
standard drugs chlorambucil, 5-fluorouracil and melfalan [33].
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Soraya S. and Soraya S. S. reported the computational studies on effects of 1-(4-chlorobenzylidineamino)-4-phenyl-
1H-imidazol-2-amine (17),as an anticancer drug on DNA. The authors studied the bending of drug with nucleotides,
Adenine, Cytosine, Guanine and Thymine and reported the highest amount of interaction in between the drug and
Guanine [34].
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C. Premakumariet. al., have reported anticancer activities of bisimidazolesulfonyl derivatives (18)against NCI-
H11299, HCT-166 p53 and PC-3 cell by EZ-cytox cell viability assay kit. The compounds are found potent on lung,
colon, and prostate cancer cell lines [35].Fahimah M. I. et. al., Synthesized and tested Cu complexes of
triphenylimidazoles for anticancer activities. The complex showed ICsy value of 8.7 puMfor liver carcinoma
(HEPG2) against standard drug doxorubicin (4.73uM) [36].

Sharma G. K. et al., have synthesized and screened some imidazole acetamides (19),for inhibition study against
Dalton’s Lymphoma Ascites (DLA) and Ehrlich Ascites Carcinoma (ECA) cell lines showing significant cytotoxic

activity [37]. H
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Baviskar A. T. et. al.,have reported bicyclic N-fused aminoimidazoles (20),as an important target in anticancer drug
discovery, topoisomerase inhibitor. These compounds showed anticancer activities in kidney and breast cancer cell
lines with inhibition of cell migration [38]. Fei Y., et. al., have reported polyamide of pyrrole-imidazole with
antitumor activity in prostate tumor. The polyamide binds with the minor groove of DNA with high affinity and
activates p53 signaling in LNCaP prostate cancer cells without targeting DNA [39].

Lan-Xiang Liu et al., reported anticancer activities of hybrid compounds of salts of carbazole and imidazole. The
imidazolium salt (21),known to exhibits anticancer activities by arresting cell cycle progression and apoptosis
[40,41].
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Jubo L. et al., have form formulation of aryl-imidazole(22) with liposomes. The lipophilic ML220 imidazole
derivative,2-(5-bromo-1H-indol-3-yl)-1H-phenantro[9,10-d]imidazole, entrapped within the aqueous interior of the
liposomes by amphiphilic nature of imidazole moiety. This type of formulations is FDA approved and were used for
doxorubicin and daunorubicin [42].

Conclusion:-

The present review gives brief insight of imidazole derivatives anticancer activities. Imidazole and its derivatives are
important heterocyclic compounds in medicinal chemistry.The nature provided derivatives, the derivatives with
aromatic molecules, complexes with metal ions, salts, polyamides, liposome formulations, hybrid molecules, by
these number of ways imidazole moiety is incorporated to harness its biological activities. The illustrations of some
of marketed drugs and promising imidazole derivatives which have been synthesized and tested against number of
human cancer cell line will motivates the researchers for future designing of target molecule and study of SAR.
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