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A well-organized analysis of heterocyclic lead exposed that 
these compounds are pharmacologically active agents and play es-
sential role in medicinal chemistry. The nitrogen atom containing 
heterocyclic compounds such as substituted pyridazine deriva-
tives have an important position in discovery and development of 
useful synthetic drugs and their biological processes. Heterocyclic 
compounds are used in all types of diseases or disorders such as 
anti-inflammatory, antioxidant, ACE inhibition, antitumor, antitu-
bercular, antiviral, antidepressant, anticonvulsant, antifungal, an-
tibacterial, anticancer, antileukemic, antitumor, antiproliferative, 
anti-angiogenic, DNA interacting, proapoptotic, autophagy, antitu-
bulin and other activities. Moreover these heterocyclic compounds 
are capable to exert notable effects in the course of inhibition of 
different types of enzymes, proteins and receptors which take part 
in important role for normal body functions [1-5].

This encouraged us to study the substituted pyridazine deriva-
tives hoping to get more perceptive and information about pyrida-
zine derivatives as anticancer agents [5]. Pyridazine hold two ad-
joining nitrogen atoms (1,2-diazine) in the ring structure (Figure 
1).

Introduction

Abstract
Pyridazine is a compound that belongs to the heterocyclic class of diazines. Pyridazine derivatives show a wide range of phar-

macological activities such as antihypertensive, antidepressant, hepatoprotective, anti-viral, anticancer, antimicrobial, cardiotonic, 
vasodilation, analgesic, anti-inflammatory etc. In addition, Pyridazine derivatives have remarkable activity against various types of 
cancers. In this review article we are discusses some various pyridazine derivatives as an effective anticancer agents.
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Pyridazine ring is a part of various drugs available in the market 
such as hydralazine, minaprine, cefozopran, and pipofezine. Various 
pyridazines derivatives have been reported to possess wide range 
of pharmacological activities such as antimicrobial, analgesic, anti-

Biological activities

cancer, antifeedant, antitubercular, antidiabetic, antihypertensive, 
antiplatelet, anticonvulsant, antiasthma, anti-inflammatory, phos-
phodiesterase (PDE) inhibitors, cyclooxygenase (COX) inhibitors, 
antipyretic, insecticidal, neurological activity like anti anxiety and 
depressant, and intermediates for drugs synthesis, agrochemicals 
and other anticipated biological properties [6-15].

Figure 1

Anticancer activity

Various pharmacological activities of pyrido-pyridazine deriva-
tives (Figure 2) which includes anticancer, antimicrobial, analge-
sics, anti-asthmatics, anti-inflammatory, anti tuberculosis, anti-
histaminic. These properties made them as an essential scaffold for 
the progress of novel drugs [16].

The anticancer activities of various pyridazines (2) and their 
related derivatives were showed significant action against leuke-
mia, colon cancer, lung cancer, central nervous system (CNS) can-
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Figure 2

melanoma, ovarian and breast cancer cell lines [5]. Some pyr-
idazine derivatives (3) were tested for antitumor activity. Result 
showed that the in-vitro cytotoxicity activity was tested against liv-
er HEPG2 cancer cell lines in comparison to the reference antican-
cer drugs, 5-Flurouracil (5-FU) and Doxorubicin (DOX) using SRB 
assay. The cytotoxic and growth inhibitory action of the one com-
pound (IC50: 3.92 μg/mL) was found very close to the 5-FU (IC50: 5 
μg/mL) against liver carcinoma cell line (HEPG2) [17]. 

A series of 2-acylamino-6-phenoxy-imidaz[1,2- b]pyridazine 
derivatives were tested as anticancer agents. Among these com-
pounds, N-[5-({2-[(cyclopropylcarbonyl)amino] imidazo[1,2-b]
pyridazine-6yl}oxy)-2-methylphenyl]-1,3-dimethyl-1H-pyrazole-
5-carboxamide (TAK-593) (4) was found highly potent VEGFR2 
kinase (PDB Code: 3VO3) inhibitor (IC50 value=0.95 Nm). This 
compound also shows inhibition of platelet-derived growth factor 
receptor kinases as well as VEGF receptor kinases in kinase selec-
tivity profile [18]. Two series of imidazo[1,2-b]pyridazine (5) and 
imidazo[1,2-a]pyridine derivatives act as dual c-Met and VEGFR2 
kinase inhibitors. One compound was exhibited antitumor action 
in-vivo in MKN45 and COLO205 mouse xenograft models [19].

Anticancer activity of some 6-aryl-2-(p-sulfamylphenyl)-pyr-
idazin-3(2H)-one (6) derivatives, among these derivatives, one 
compound has been selected as lead compound for development of 
new anticancer agents [20]. The imidazo[1,2-b]pyridazine deriva-
tives having a benzamide ring were tested for its VEGFR2 kinase 
inhibition activity. Most of the tested compounds were exhibited 
antitumor action. In which, a strong inhibitory activity was exhibit-
ed by N-[3- (imidazo[1,2-b]pyridazin-6-yloxy)phenyl]-3-(trifluoro-
methyl) benzamide (7) against VEGFR2 (IC50 value = 7.1Nm) [21].

Some cinnoline derivatives were tested for its activities like 
anti-hypertensive, antithrombotic, antihistaminic, antileuke-
mic, CNS activity, anti tumor, antibacterial and anti secretory etc. 
Halogen substituted cinnoline-imidazole compounds (8), mainly 
chloro substituted compound were showed potent antibacterial, 
anti-inflammatory and anti-fungal activity than other compounds. 
However methyl substituted compound were showed more po-
tent antimicrobial and anti-inflammatory activity [22]. A series 
of 6-substituted-4-methyl-3-(4-aryl piperazin-1-yl)cinnoline (9) 
derivatives were exhibited the antitumour, antibacterial and anti-
fungal activity [23]
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Pyridazine derivatives have been reported to possess vari-
ous pharmacological activities including antibacterial, antifungal, 
anti-tubercular, anticonvulsant, antihypertensive, analgesic, anti-
inflammatory and various other biological activities [34,35]. These 
explanation place new importance on the necessary of as well as 
explore for alternative novel and more efficient anticancer agents 
with a wide range of activity. In view of the anticancer activities ex-
hibited by nitrogen containing heterocyclic such as pyridazines, it 
was consideration valuable to study their fused derivatives having 
heterocyclic ring and pyridazine in the same structure as probable 
anticancer agents. Some previously reported study the anticancer 
activity of some substituted pyridazine derivatives possessing a 
heterocyclic group that respectively adjacent to pyridazine moiety 
of the fused bicyclic ring system. Therefore, we thought to discuss 
of pyridazine derivatives bearing different substituents on their 
rings in order to study the anticancer activity against various types 
of cancers. 

Discussion

In conclusion, various heterocyclic containing substituted-pyr-
idazine were successfully synthesized through multistep synthesis. 
From the anticancer data, it could be concluded that various fused 
heterocyclic pyridazine derivatives were exhibited potent anti-
cancer activities against various types of cancer cells. These com-
pounds could be further derivatized to get even better anticancer 
agents. 

A series of pyrido[2,3-c]pyridazine derivatives (10) were tested 
for antitumor activity. Amongst them some compounds were ex-
hibited promising cytotoxicity along with good safety index and 
can be utilize for the designing of novel anti-cancer agents [24]. 
The 3-Amido-4-anilinocinnolines (12) have been identified as po-
tent and highly selective inhibitors of CSF-1R [25].

The polyamine derivatives containing dimeric quinoline, cinno-
line (12) and phthalimide moieties were tested in-vitro against in 
a highly aggressive melanoma cell line A375. Polyamine diimides 
containing phthalimide moieties showed no inhibitory effects 
against melanoma cells. Quinoline diamide derivatives were more 
proficient than cinnoline derivatives. Mainly cytostatic activity 
used as changed cell cycle profiles was observed. Based on their 
structure and biological activities, assume that some of these com-
pounds may act as DNA bisintercalators. This study can be helpful 
for advance design and developing potent anticancer drugs [26]. 

A series of pyrazolo[1,5-b]pyridazine (13) derivatives as cyclin 
dependant kinase inhibitors effectively useful for the treatment of 
solid tumours. Modification of the hinge-binding amine or the C 
(2) and C (6) substitutions on the pyrazolo-pyridazine core pro-
vided effective inhibitors of CDK4 and showed enzyme selectivity 
against VEGFR-2 and GSK3β [27]. The Pyrazolo-pyridazine (14) 
in a high-throughput test, it act as a potent inhibitor of CDK1/cy-
clin B and shown to have selectivity for the CDK family. Analogues 
of the lead compound were tested for antitumor activities and a 
molecular model of the complex between the lead compound and 
the CDK2 ATP binding site has built for a combination of confor-
mational search and automated docking techniques studied [28]. 
The pyrimido[5,4-c]cinnoline (15) and pyrimido[5,4-c]quinoline 
derivatives were used to determined its cytotoxicity on the two 
human leukemia cell lines, the promyelocytic HL-60 and the lym-
phoblastic NALM-6. The continous exposed cell viability was found 
out by the tryptan-blue exclusion assay. IC50 value recommended 
that the HL-60 leukemia cells are more resistant to toxic action of 
tested the compounds. All the compounds were exerted moderate 
cytotoxic action [29].

Several substituted dibenzo[c,h]cinnoline (16) derivatives 
were tested to target the topoisomerase-I and their relative cy-
totoxicity activity as in anticancer agents. The topoisomerase-I 
targeting activity and cytotoxicity of 2,3-Dimethoxy-8,9-methy-
lene-dioxybenzo[i]phenanthridine was one of the more effective 
benzo[i]-phenanthridine derivative. The results showed that sub-
stituted dibenzo[c,h]cinnolines can exhibited potent topoisomer-
ase I targeting action and were capable of defeat the multi-drug 
resistance (MDR) related with this efflux transporter [30]. The 
in-vitro cytotoxicity action of Pyrrole[2,3-d]pyridazine-4-one (17) 
derivatives against 60 human tumor cell lines derived from nine 
cancer cell types. Among them, the most potent compound was 
showed the significant cell line cytotoxicity, mainly against the 

renal cancer subpanel and exhibited significant activity against 
MOLT-4, SR (leukemia), NCI-H460 (non-small cell lung), HCT-116 
(colon), and SF-295 (CNS) cancer cells [31].

Conclusion

Authors declare no conflict of interest. 

Conflict of Interest 

The authors are thankful to Department of Pharmaceutical 
chemistry, Himalayan Institute of Pharmacy Research, Dehradun, 
India and Department of Pharmaceutical Chemistry, Faculty of 
Pharmacy, Northern Border University, Rafha, Saudi Arabia, for 
providing necessary facilities.

Acknowledgement 

Bibliography
1.	 Patel HM., et al. “Design and synthesis of VEGFR-2 tyrosine ki-

nase inhibitors as potential anticancer agents by virtual based 
screening”. RSC Advances 5.70 (2015): 56724-56771.

2.	 Qian J., et al. “Novel synthesis of fluorinated pyrazoles via 
Gold(I)- catalysed tandem aminofluorination of alkynes in the 
presence of selectfluor”. Organic Letters 13.16 (2011):4220-
4223.

https://www.ncbi.nlm.nih.gov/pubmed/21774521
https://www.ncbi.nlm.nih.gov/pubmed/21774521
https://www.ncbi.nlm.nih.gov/pubmed/21774521
https://www.ncbi.nlm.nih.gov/pubmed/21774521


Citation: Mohammad Asif., et al. “Study of Various Fused Heterocyclic Pyridazine Derivatives as Potent Anticancer Agents: A Brief Overview”. Acta  
Scientific Pharmaceutical Sciences 3.9 (2019): 43-48.

47

Study of Various Fused Heterocyclic Pyridazine Derivatives as Potent Anticancer Agents: A Brief Overview

3.	 Kasiotis KM., et al. “Pyrazoles as potential anti- angiogenesis 
agents: a contemporary overview”. Frontiers in Chemistry 2 
(2014): 1-7.

4.	 Banerjee PS. “Various biological activities of pyridazinone ring 
derivatives”. Asian Journal of Chemistry 23.5 (2011): 1905-
1910. 

5.	 Asif M. “The anticancer potential of various substituted pyr-
idazines and related compounds”. International Journal of Ad-
vanced Chemistry 2.2 (2014): 148-161.

6.	 Nagawade RR., et al. “Synthesis of new series of 1-Aryl-1,4-
dihydro-4-oxo-6-methyl pyridazine-3-carboxylic acid as po-
tential antibacterial agents”. European Journal of Medicinal 
Chemistry 40.12 (2005): 1325-1330. 

7.	 Behalo MS., et al. “Synthesis of novel pyridazine derivatives 
as potential antimicrobial agents”. Journal of Sulfur Chemistry 
35.6 (2014): 661-673. 

8.	 Kandile NG., et al. “Novel pyridazine derivatives: synthesis and 
antimicrobial activity evaluation”. European Journal of Medici-
nal Chemistry 44.5 (2009): 1989–1996. 

9.	 Butnariu RM and Mangalagiu II. “New pyridazine derivatives: 
synthesis, chemistry and biological activity”. Bioorganic and 
Medicinal Chemistry 17.7 (2009): 2823–2829. 

10.	 Husain A., et al. “Synthesis and antitubercular activity of pyr-
idazinone derivatives”. Journal of the Chilean Chemical Society 
56.3 (2011): 778-780. 

11.	 Asif M., et al. “In vivo anticonvulsant and in vitro antituber-
cular activity of methyl indole derivative of some 6-aryl-4,5-
Dihydropyridazin-3(2H)-ones and their expected anticonvul-
sant mechanisms”. Iranian Journal of Pharmaceutical Sciences 
9.1 (2013): 67-80. 

12.	 Guan LP., et al. “Synthesis and anticonvulsant activity of a new 
6-alkoxy-[1,2,4] triazolo[4,3-b]pyridazine”. European Journal 
of Medicinal Chemistry 45.5 (2010): 1746-1752. 

13.	 Islam M., et al. “Synthesis, antitubercular, antifungal and an-
tibacterial activities of 6-subatituted phenyl-2-(3’-substituted 
phenyl pyridazine-6’-yl)-2,3,4,5-tetrahydro-pyridazin-3-one”.
Acta Poloniae Pharmaceutica 65.3 (2008): 353-362.

14.	 Unnissa HS and Rajan D. “Drug design, development and bio-
logical screening of pyridazine derivatives”. Journal of Chemi-
cal and Pharmaceutical Research 8.8 (2016):999-1004.

15.	 Alam M., et al. “Synthesis of novel fused heterocyclic pyrazolo-
pyridazine derivatives as antimicrobial agents”. Thai Journal of 
Pharmaceutical Sciences 39.3 (2015): 76-82.

16.	 Ibrahim MA., et al. “Pyrido-pyridazine: A versatile nucleus in 
pharmaceutical field”. The Journal of Bioscience and Medicine 
3.10 (2015): 59-66.

17.	 Ewies EF., et al. “Synthesis of some novel pyridazine deriva-
tives of expected antitumor activity”. International Journal of 
ChemTech Research 7.5 (2015):2506-2513.

18.	 Miyamoto N., et al. “Discovery of N-[5-({2-
[(cyclopropylcarbonyl)amino]imidazo[1,2-b]pyridazin-6-yl}
oxy)-2-methylphenyl]-1,3-di-methyl-1H-pyrazole-5-carbox-
amide (TAK-593), a highly potent VEGFR2 kinase inhibitor”. 
Bioorganic and Medicinal Chemistry 21.8 (2013):2333-2345.

19.	 Matsumoto S., et al. “Structure-based design, synthesis, and 
evaluation of imidazo[1,2-b]pyridazine and imidazo[1,2-a]
pyridine derivatives as novel dual c-Met and VEGFR2 kinase 
inhibitors”. Bioorganic and Medicinal Chemistry 21.24 (2013): 
7686-7698.

20.	 Rathish I G., et al. “Synthesis and evaluation of anticancer ac-
tivity of some novel 6-aryl-2-(p-sulfamylphenyl)-pyridazin-3 
(2H)-ones”. Eur J Med Chem European Journal of Medicinal 
Chemistry 49 (2012): 304-309.

21.	 Miyamoto N., et al. “Design, synthesis, and evaluation of 
imidazo[1,2-b] pyridazine derivatives having a benzamide 
unit as novel VEGFR2 kinase inhibitors”. Bioorganic and Me-
dicinal Chemistry 20.24 (2012): 7051-7058.

22.	 Pankaj M., et al. “Synthesis, characterisation and pharmaco-
logical evaluation of some cinnoline derivatives”. IOSR Journal 
of Pharmacy and Biological Sciences 10.2 (2015):72-77.

23.	 Awad ED., et al. “Synthesis and biological activity of some 
3-(4-(substituted)-piperazin-1-yl) cinnolines”. Molecules 17.1 
(2011):227-239.

24.	 Kumar V. “Synthesis and anticancer activity of pyrido[2,3-c] 
pyridazine derivatives”. Journal of Sciences 20.4 (2009):325-
329.

25.	 Scott DA., et al. “Mitigation of cardiovascular toxicity in a series 
of CSF-1R inhibitors, and the identification of AZD7507”. Bio-
organic and Medicinal Chemistry Letters 23.16 (2013):4591-
4596.

26.	 Szumilak M., et al. “Synthesis and invitro biological evaluation 
of new polyamine conjugates as potential anticancer agents”. 
European Journal of Medicinal Chemistry 45.12 (2010): 5744-
5751.

27.	 Stevens KL., et al. “Synthesis and evaluation of pyrazolo[1,5-b] 
pyridazines as selective cyclin dependent kinase inhibitors”. 
Bioorganic and Medicinal Chemistry Letters 18.21 (2008): 
5758-5762.

https://www.ncbi.nlm.nih.gov/pubmed/25250310
https://www.ncbi.nlm.nih.gov/pubmed/25250310
https://www.ncbi.nlm.nih.gov/pubmed/25250310
https://www.researchgate.net/publication/281978302_Various_Biological_Activities_of_Pyridazinone_Ring_Derivatives
https://www.researchgate.net/publication/281978302_Various_Biological_Activities_of_Pyridazinone_Ring_Derivatives
https://www.researchgate.net/publication/281978302_Various_Biological_Activities_of_Pyridazinone_Ring_Derivatives
https://www.sciencepubco.com/index.php/IJAC/article/view/2661
https://www.sciencepubco.com/index.php/IJAC/article/view/2661
https://www.sciencepubco.com/index.php/IJAC/article/view/2661
https://www.ncbi.nlm.nih.gov/pubmed/16126308
https://www.ncbi.nlm.nih.gov/pubmed/16126308
https://www.ncbi.nlm.nih.gov/pubmed/16126308
https://www.ncbi.nlm.nih.gov/pubmed/16126308
https://www.tandfonline.com/doi/abs/10.1080/17415993.2014.950661
https://www.tandfonline.com/doi/abs/10.1080/17415993.2014.950661
https://www.tandfonline.com/doi/abs/10.1080/17415993.2014.950661
https://www.ncbi.nlm.nih.gov/pubmed/19013692
https://www.ncbi.nlm.nih.gov/pubmed/19013692
https://www.ncbi.nlm.nih.gov/pubmed/19013692
https://www.ncbi.nlm.nih.gov/pubmed/19272782
https://www.ncbi.nlm.nih.gov/pubmed/19272782
https://www.ncbi.nlm.nih.gov/pubmed/19272782
https://scielo.conicyt.cl/scielo.php?script=sci_arttext&pid=S0717-97072011000300013
https://scielo.conicyt.cl/scielo.php?script=sci_arttext&pid=S0717-97072011000300013
https://scielo.conicyt.cl/scielo.php?script=sci_arttext&pid=S0717-97072011000300013
https://www.ijps.ir/article_4847.html
https://www.ijps.ir/article_4847.html
https://www.ijps.ir/article_4847.html
https://www.ijps.ir/article_4847.html
https://www.ijps.ir/article_4847.html
https://www.ncbi.nlm.nih.gov/pubmed/20116141
https://www.ncbi.nlm.nih.gov/pubmed/20116141
https://www.ncbi.nlm.nih.gov/pubmed/20116141
https://www.jocpr.com/articles/drug-design-development-and-biological-screening-of-pyridazine-derivatives.pdf
https://www.jocpr.com/articles/drug-design-development-and-biological-screening-of-pyridazine-derivatives.pdf
https://www.jocpr.com/articles/drug-design-development-and-biological-screening-of-pyridazine-derivatives.pdf
https://www.tjps.pharm.chula.ac.th/ojs/index.php/tjps/article/view/23
https://www.tjps.pharm.chula.ac.th/ojs/index.php/tjps/article/view/23
https://www.tjps.pharm.chula.ac.th/ojs/index.php/tjps/article/view/23
https://www.scirp.org/journal/PaperInformation.aspx?PaperID=60205
https://www.scirp.org/journal/PaperInformation.aspx?PaperID=60205
https://www.scirp.org/journal/PaperInformation.aspx?PaperID=60205
https://www.researchgate.net/publication/278158405_Synthesis_of_Some_Novel_Pyridazine_Derivatives_of_Expected_Antitumor_Activity
https://www.researchgate.net/publication/278158405_Synthesis_of_Some_Novel_Pyridazine_Derivatives_of_Expected_Antitumor_Activity
https://www.researchgate.net/publication/278158405_Synthesis_of_Some_Novel_Pyridazine_Derivatives_of_Expected_Antitumor_Activity
https://www.ncbi.nlm.nih.gov/pubmed/23498918
https://www.ncbi.nlm.nih.gov/pubmed/23498918
https://www.ncbi.nlm.nih.gov/pubmed/23498918
https://www.ncbi.nlm.nih.gov/pubmed/23498918
https://www.ncbi.nlm.nih.gov/pubmed/23498918
https://www.ncbi.nlm.nih.gov/pubmed/24216091
https://www.ncbi.nlm.nih.gov/pubmed/24216091
https://www.ncbi.nlm.nih.gov/pubmed/24216091
https://www.ncbi.nlm.nih.gov/pubmed/24216091
https://www.ncbi.nlm.nih.gov/pubmed/24216091
https://www.ncbi.nlm.nih.gov/pubmed/22305543
https://www.ncbi.nlm.nih.gov/pubmed/22305543
https://www.ncbi.nlm.nih.gov/pubmed/22305543
https://www.ncbi.nlm.nih.gov/pubmed/22305543
https://www.ncbi.nlm.nih.gov/pubmed/23123015
https://www.ncbi.nlm.nih.gov/pubmed/23123015
https://www.ncbi.nlm.nih.gov/pubmed/23123015
https://www.ncbi.nlm.nih.gov/pubmed/23123015
https://pdfs.semanticscholar.org/8383/1fcff7ccca99900f407f5390ebc489827763.pdf
https://pdfs.semanticscholar.org/8383/1fcff7ccca99900f407f5390ebc489827763.pdf
https://pdfs.semanticscholar.org/8383/1fcff7ccca99900f407f5390ebc489827763.pdf
https://www.ncbi.nlm.nih.gov/pubmed/22205089
https://www.ncbi.nlm.nih.gov/pubmed/22205089
https://www.ncbi.nlm.nih.gov/pubmed/22205089
https://jsciences.ut.ac.ir/article_20129.html
https://jsciences.ut.ac.ir/article_20129.html
https://jsciences.ut.ac.ir/article_20129.html
https://www.ncbi.nlm.nih.gov/pubmed/23842474
https://www.ncbi.nlm.nih.gov/pubmed/23842474
https://www.ncbi.nlm.nih.gov/pubmed/23842474
https://www.ncbi.nlm.nih.gov/pubmed/23842474
https://www.ncbi.nlm.nih.gov/pubmed/20974504
https://www.ncbi.nlm.nih.gov/pubmed/20974504
https://www.ncbi.nlm.nih.gov/pubmed/20974504
https://www.ncbi.nlm.nih.gov/pubmed/20974504
https://www.ncbi.nlm.nih.gov/pubmed/18835709
https://www.ncbi.nlm.nih.gov/pubmed/18835709
https://www.ncbi.nlm.nih.gov/pubmed/18835709
https://www.ncbi.nlm.nih.gov/pubmed/18835709


Citation: Mohammad Asif., et al. “Study of Various Fused Heterocyclic Pyridazine Derivatives as Potent Anticancer Agents: A Brief Overview”. Acta  
Scientific Pharmaceutical Sciences 3.9 (2019): 43-48.

48

Study of Various Fused Heterocyclic Pyridazine Derivatives as Potent Anticancer Agents: A Brief Overview

28.	 Brana MF., et al. “Pyrazolo[3,4-c] pyridazines as novel and se-
lective inhibitors of cyclin-dependent kinases”. Journal of Me-
dicinal Chemistry 48.22 (2005):6843-6854.

29.	 Lewgowd W., et al. “Synthesis and cytotoxicity of new poten-
tial intercalators based on tricyclic systems of some pyrimido 
[5,4-9c] cinnoline and pyrimido[5,4-c]quinoline derivatives. 
Part I”. Acta Poloniae Pharmaceutica 62.2 (2004):105-110.

30.	 Yu Y., et al. “Substituted dibenzo[c,h] cinnolines: Topoisomer-
ase I-targeting anticancer agents”. Bioorganic and Medicinal 
Chemistry 11.7 (2003): 1475-1491.

31.	 Murineddu G., et al. “Synthesis and cytotoxic activities of 
pyrrole[2,3-d] pyridazin-4-one derivatives”. Chemical and 
Pharmaceutical Bulletin 50.6 (2002):754-759.

32.	 Mishra R., et al. “Design, synthesis and anti-hypertensive 
screening of novel pyridazine substituted s-triazin-2-imine/
one/thione derivatives”. Journal of Enzyme Inhibition and Me-
dicinal Chemistry 28.3 (2013): 552-559.

33.	 Asif M. “Analgesic activity of some 6-phenyl-4-substituted 
benzylidene tetrahydro pyridazin-3(2H)-ones”. Global Journal 
of Pharmacology 5.1 (2011): 18-22. 

34.	 Asif M. “General study of pyridazine compounds against cy-
clooxygenase enzyme and their relation with analgesic, anti-
inflammatory and anti-arthritic activities”. Chronicles of Young 
Scientists 1 (2010): 3-9.

35.	 Mahfuz A., et al. “Studies on 3,5-disubstituted-phenyl-3,3a,4,7-
tetrahydro-2H-pyrazolo[3,4-c]pyridazine derivatives”. Journal 
of Pharmacy Research 8.11 (2014): 1586-1591.

Volume 3 Issue 9 September 2019
©  All rights  are reserved by Mohammad Asif., et al.

https://www.ncbi.nlm.nih.gov/pubmed/16250643
https://www.ncbi.nlm.nih.gov/pubmed/16250643
https://www.ncbi.nlm.nih.gov/pubmed/16250643
https://www.ncbi.nlm.nih.gov/pubmed/16161350
https://www.ncbi.nlm.nih.gov/pubmed/16161350
https://www.ncbi.nlm.nih.gov/pubmed/16161350
https://www.ncbi.nlm.nih.gov/pubmed/16161350
https://www.ncbi.nlm.nih.gov/pubmed/12628673
https://www.ncbi.nlm.nih.gov/pubmed/12628673
https://www.ncbi.nlm.nih.gov/pubmed/12628673
https://www.ncbi.nlm.nih.gov/pubmed/12045328
https://www.ncbi.nlm.nih.gov/pubmed/12045328
https://www.ncbi.nlm.nih.gov/pubmed/12045328
https://www.tandfonline.com/doi/full/10.3109/14756366.2012.656623
https://www.tandfonline.com/doi/full/10.3109/14756366.2012.656623
https://www.tandfonline.com/doi/full/10.3109/14756366.2012.656623
https://www.tandfonline.com/doi/full/10.3109/14756366.2012.656623
https://pdfs.semanticscholar.org/db42/12f5fb1f2b098317f131a38e8aa07932b3bc.pdf
https://pdfs.semanticscholar.org/db42/12f5fb1f2b098317f131a38e8aa07932b3bc.pdf
https://pdfs.semanticscholar.org/db42/12f5fb1f2b098317f131a38e8aa07932b3bc.pdf
https://www.researchgate.net/publication/302931565_General_study_of_pyridazine_compounds_against_cyclooxygenase_enzyme_and_their_relation_with_analgesic_anti-inflammatory_and_anti-arthritic_activities
https://www.researchgate.net/publication/302931565_General_study_of_pyridazine_compounds_against_cyclooxygenase_enzyme_and_their_relation_with_analgesic_anti-inflammatory_and_anti-arthritic_activities
https://www.researchgate.net/publication/302931565_General_study_of_pyridazine_compounds_against_cyclooxygenase_enzyme_and_their_relation_with_analgesic_anti-inflammatory_and_anti-arthritic_activities
https://www.researchgate.net/publication/302931565_General_study_of_pyridazine_compounds_against_cyclooxygenase_enzyme_and_their_relation_with_analgesic_anti-inflammatory_and_anti-arthritic_activities
https://jprsolutions.info/newfiles/journal-file-56c3455734ec41.84393720.pdf
https://jprsolutions.info/newfiles/journal-file-56c3455734ec41.84393720.pdf
https://jprsolutions.info/newfiles/journal-file-56c3455734ec41.84393720.pdf


Citation: Atiq-ur-Rehman. “Biological Activities of Trifolium Pratense: A Review”. Acta Scientific Pharmaceutical Sciences 3.9 (2019).

Biological Activities of Trifolium Pratense: A Review

1.	 Sabudak T., et al. “A review on its phytochemical and pharma-
cological profile”. Phytotherapy Research 23.3 (2009): 439-446. 

2.	 Talcott P. “Toxicologic Problems”. Equine Internal Medicine 
(2018): 1460-1512.

3.	 Saviranta NM., et al. “Red clover (Trifolium pratense L.) isofla-
vones: determination of concentrations by plant stage, flower 
colour, plant part and cultivar”. Journal of the Science of Food 
and Agriculture 88.1 (2007): 125-132.

4.	 Knight DC., et al. “The effect of Promensil, an isoflavone extract, 
on menopausal symptoms”. Climacteric 2.2 (1999): 79-84.

5.	 Kolodziejczyk-Czepas J. “Trifolium species-derived substances 
and extracts—Biological activity and prospects for medicinal 
applications”. Journal of Ethnopharmacology 143.1 (2012): 14-
23. 

6.	 Pandey KB and Rizvi SI. “Plant polyphenols as dietary antioxi-
dants in human health and disease”. Oxidative Medicine and 
Cellular Longevity 2.5 (2009): 270-278.

7.	 Rizvi SI and Zaid MA. “Intracellular reduced glutathione con-

https://www.ncbi.nlm.nih.gov/pubmed/19107737
https://www.ncbi.nlm.nih.gov/pubmed/19107737
https://journals.sagepub.com/home/tpx
https://journals.sagepub.com/home/tpx
https://www.ncbi.nlm.nih.gov/pubmed/11910671
https://www.ncbi.nlm.nih.gov/pubmed/11910671
https://www.ncbi.nlm.nih.gov/pubmed/22771317
https://www.ncbi.nlm.nih.gov/pubmed/22771317
https://www.ncbi.nlm.nih.gov/pubmed/22771317
https://www.ncbi.nlm.nih.gov/pubmed/22771317
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2835915/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2835915/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2835915/
https://www.ncbi.nlm.nih.gov/pubmed/11596865

	_GoBack
	_GoBack
	_GoBack

