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Abstract: Quinoline or Benzopyridine moiety remained an attraction among researchers in the 21st 

century. Quinoline is a heterocyclic aromatic organic compound with the chemical formula C9H7N. 

This moiety is considered a biologically important active source that possesses all types of medicinal 

potentials due to its simple chemistry, ease of synthesis, and a wide variety of numerous biological 

potentials in both natural and synthetic derivatives such as antimalarial, antibacterial, anti-

inflammatory, anti-arrhythmic, anti-anginal, antihypertensive, anti-depressant, anti-convulsant. This 

pharmacological diversity of quinoline has attracted researchers to explore this moiety by making 

modifications at various possible positions. In the present review, we are outlining the potential of 

quinoline as an antimalarial, anticancer, anti-inflammatory, and antibacterial agent. Furthermore, by 

attaining the knowledge of molecular targets, structural insights, and SARs, this review may be 

supportive for medicinal chemists to design more potent, safe, selective, and cost-effective quinoline 

derivatives for various biological properties.  

Keywords: Quinoline; antimalarial; chloroquine; anticancer; anti-inflammatory; quinoline-chalcone 

hybrids. 
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1. Introduction 

Quinoline is considered an important biological active moiety with numerous biological 

properties such as antimalarial, antibacterial, anti-inflammatory, anti-arrhythmic, anti-anginal, 

antihypertensive, antituberculosis, anti-depressant, and anti-convulsant [1–10]. Successful 

introduction of quinine, mefloquine, and chloroquine as antimalarial, ofloxacin, and chloroxine 

as antibacterial, and various other activities proved the potential of the quinoline system. This 

variety in the biological response profile has delighted the attention of researchers to explore 

the quinoline skeleton to its multiple possibilities as an active moiety. In the present review, 

we are outlining the potential of quinoline as an antimalarial, anticancer, anti-inflammatory, 

and antibacterial agent. Chemically, Quinoline (Benzopyridine) is a heterocyclic aromatic 

organic compound (C9H7N) that possesses all types of medicinal potential, this diversity in the 

biological potential has attracted many researchers to explore the quinoline ring [11]. Some of 

the marketed drugs related to Quinoline moiety are shown in Table 1 [12-22]. 
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Table 1. Marketed drugs based on quinoline moiety. 

Comp No. Drug name Drug description Structure 

1. Moxifloxacin To treat various bacterial infections. 

 

2. Mefloquine Antimalarial, Anti-inflammatory 

activities. 

 

3. Grepafloxacin Effective against both gram-positive 

& negative bacterial infections. 

 

4. Enoxacin 1,8-naphthyridine derivative with an 

antibacterial agent. 

 

5. Quinine Natural alkaloidal compounds for 

the treatment of malaria. 

 

5. Pefloxacin Used for gram-positive and negative 

bacterial causing g.i.t. and 

genitourinary tract infections. 

 

6. Carteolol β-adrenergic antagonist. 

 

7. Cinchocaine Local anesthetic. 
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Comp No. Drug name Drug description Structure 

8. Ciprofloxacin 2nd generation fluoroquinolone 

derivative for bacterial infection 

treatment. 

 

9. Chloroquine Antimalarial drug used to treat 

susceptible infections and is also 

effective for rheumatoid arthritis. 

 

10. Amodiaquine Effective in case of acute malarial 

attacks. 

 

11. Trovafloxacin Antibiotic for gonorrhoea and 

chlamydia. 

 

12. Nedocromil To treat allergic conjunctivitis. 

 

13. Imiquimod Used for basal cell carcinoma, 

genital or perianal warts. 

 

14. Rosoxacin Effective in various bacterial 

infections. 
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Comp No. Drug name Drug description Structure 

15. Quinidine Most preferable to restore normal 

sinus rhythm, treat atrial fibrillation 

and flutter, and treat ventricular 

arrhythmias. 

 

17. Lomefloxacin Able to prevent and treat a wide 

variety of infections. 

 

18. Gatifloxacin 4th generation fluoroquinolone used 

for a variety of infections. 

 

19. Noefloxacin A broad-spectrum fluoroquinolone 

antibiotic effective against bacterial 

infection of UTIs. 

 

2. Materials and Methods 

2.1. Quinoline derivatives as antimalarial agents. 

For controlling and eradicating malaria, the highly famous chloroquinoline as quinoline 

scaffold has been used for decades. Moxifloxacin, Mefloquine, Quinine, Amodiaquine, and 

piperaquine are other reported antimalarial agents of the quinoline family. Drugs from this class 

interfere with the parasite's life cycle or target tissue stages [23, 24]. Natural and synthetic 

derivatives of quinoline such as 4-aminoquinoline, 4-anilinoquinolines, isoquinoline, 

tetrahydroquinoline, and other miscellaneous quinolines have such properties for malarial 

parasites [25, 26]. 

2.1.1. Natural quinolines based quinoline derivatives.  

N-methyl-4-hyrdoxy-3-(2',3’-epoxyisobutyl)-2-quinoline (20, 21) and candicine have 

been reported as active antimalarials and have also been active against Mycobacterium 

tuberculosis, and it has been isolated from the dry bark of Galipea officinalis (Rutaceae) [27]. 

Jacobs et al. reported benz[g]isoquinoline-5,10-dione (22) as an active chemical constituent, 

as antimalarial isolated from Psychotria camponutans [28]. Aurachin E has been isolated and 

reported as the most potent isoprenoid quinoline alkaloid derivative (23) derived from 

Stigmatella aurantiaca and Stigmatella erecta [29, 30] [Fig.1]. 
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Figure 1. Few Natural quinolines-based quinoline derivatives. 

2.1.2. 4-Anilinoquinoline derivatives.  

Amodiaquine (AQ), is the most active 4-anilinoquinoline-based antimalarial but is not 

much recommended for the prevention of malaria as it is reported for agranulocytosis and 

hepatitis as side effects. The oxidation of 4-hydroxyanilino moiety of AQ forms reactive 

amido-quine quinonimine (AQQI), which further reacts to glutathione. Fluro group is placed 

in the place of the hydroxyl group in the aromatic ring of amodiaquine (24) oxidative 

bioactivation reduces. Emilia Păunescu et al. have reported a series of 4-aminoquinoloine by 

removing the hydroxyl group and retaining the aromatic ring of amodiaquine [31]. Carbamate 

and amide derivatives of amodiaquine have also been synthesized and examined for 

antimalarial activity. The compound (25) with IC50 = 9.7 nM was the most potent among the 

reported series [32] [Fig. 2] 

 

Figure 2. 4-Anilinoquinoline derivatives. 

The carbamate and amide series presents interesting compounds in terms of in vitro 

antimalarial activity and cytotoxicity and contribute to completing the study of the structure-

activity relationship on 4-anilinoquinoline derivatives. It has been proven that introducing the 

amide or carbamate linker improves the efficiency of those derivatives compared to the ester 

linker in selectivity index and in vivo activity. Compound (26) presents the best results in those 

two series with high in vitro activity whatever the strains used, a good selectivity index, and a 

reasonable activity in vivo [33] [Fig. 3] 
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Figure 3. Compound 26. 

2.1.3. 4-aminoquinoline derivatives.  

Chloroquine (CQ) is the drug belonging to this class that acts as a substitute for quinine. 

In the early 1950's CQ was most frequently used for treating and preventing malaria. Due to 

the appearance of CQ-resistant parasites, chloroquine is not recommended in many parts of the 

world for malaria treatment. To overcome the resistance problem, worldwide researchers work 

on it and develop a number of 4-aminoquinoline-related compounds, such as bisquinoline, 

hybrid 4-aminoquinoline derivatives, and compounds with modifications in the side chain. 

Casagrande et al. synthesized and evaluated nine new aryl-pyrrolyl compounds of 7-chloro-4-

aminoquinoline and evaluated them against two strains of P. falciparum (CQ-S and CQ-R). 

The compound with Thienyl (27), aryl imidazolyl (28), and N-methyl imidazolyl (29) was 

categorized as the most potent under this synthesized series [34] [Fig. 4] 

 

Figure 4. Compound with Thienyl, aryl imidazolyl, and N-methyl imidazolyl moiety.  

Equally potent against chloroquine-resistant and chloroquine-sensitive P. falciparum, 

Zishiri et al. intended a series of 4-amino-7-chloroquine derivatives with dibenzo methylamine 

as a side chain. The most potent compound (30) with IC50 values 26nM and 23nM for 

chloroquine-resistant and chloroquine-sensitive strains, respectively. Aminoquinoline hybrids 

with acridine and artemisinin also have been synthesized and detected by Ashok et al. and 

Lombard et al. respectively [35, 36]. Acridine-based derivatives (31) tested against NF 54 

strain of P. falciparum and artemisinin-aminoquinolines (32) were screened against D10 and 

D2 strains of P. falciparum [37] [Fig 5]. 
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Figure 5. 4-Amino-7-chloroquine derivatives. 

2.1.4. Bis(4-aminoquinoline) derivatives.  

Piperaquine has been reported as Bis(4-aminoquinoline) derivative, in which CQ 

resistance is tried to overcome by attaching two molecules of 4-aminoquinoline structures by 

various linkers. This resistance is well explained by improper binding of substrate and PfCRT 

(P. falciparum chloroquine resistance transporter) due to bulkier structures of Bis(4-

aminoquinoline). The linkers' chain length and attached position affect the activity. Bis, tris, 

and tetra quinoline have been reported for antiplasmodial activity with cyclic amino and linear 

linkages [38]. 

 

Figure 6. Alkylidene-linked Compound. 

The compound with alkylidene-linked CQ dimers has been reported (33) as most potent 

with IC50=17 nM with better potency than CQ (IC50=540 nM). Other cinchonine, like 

bisquinoline has also been reported to overcome CQ resistance and toxicity in various animal 

studies [39] [Fig 6]. 

7-substituted 4-aminoquinoline derivatives with phenyl, di-aryl ethers, bi-aryls, and 

alkyl-aryls using different reactions such as Ullmann reaction, Suzuki reaction, and Negishi 

reaction had been synthesized and evaluated by Jong Yeon Hwang et al. for antimalarial 

activity, against CQ- Sensitive and CQ-Resistance strains. The study resulted in 4-

aminoquinoline derivatives substituted with bi-aryl at 7-position were most potent compared 

to other substituents [40]. 

2.2. Quinoline derivatives as an anti-inflammatory. 

Due to various infections and autoimmune diseases, a complicated response arises in 

body tissue, i.e., inflammation. The anti-inflammatory substance has the property to treat or 

reduce inflammation and also relieve pain related to it. A well-known strategy to treat 
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inflammation is to inhibit Cyclooxygenase (COX-1/COX-2). Celecoxib, valdecoxib, etc., are 

approved classical NSAIDs as inhibitors of COX's, but many of them are withdrawn from the 

market because of their cardiovascular-related side effects [41, 42]. 

Celecoxib is reported as a potent anti-inflammatory agent; Ibrahim et al. combined 

Celecoxib with quinoline moiety to detect its anti-inflammatory action. Synthesized 

compounds have been reported with similar or even higher inhibitory action on COX-1/COX-

2, among which compounds (34, 35, 36) were found as a potent inhibitor of the COX-2 enzyme, 

having IC50 values ranging between 0.1- 0.11 µM, respectively [43, 44] [Fig 7]. 

 

Figure 7. Celecoxib with quinoline moiety. 

Abderlrahman et al. have synthesized and reported quinoline-2-carboxamides-based 

series for its dual inhibition towards COXs/LOX. Compound (37, 38) exhibits the highest 

potency towards COX-2 as compared to Celecoxib with IC50 1.21 and 1.14 Mm, respectively 

[45, 46][Fig 8]. 

 

Figure 8. Carboxamides-based compound. 

Cyclopenta [a] anthracene, quinolin-2-one, and 1-oxa-3,5-diaza-anthracen-6-one based 

quinoline derivatives were three series reported as potential anti-inflammatory agents using the 

ear-edema test, which is induced by xylene in mice by Xiang et al. [47]. The compound (39, 

40) showed maximum anti-inflammatory potential with 63.19% and 68.28% after half an hour 

of intraperitoneal administration. The pharmacological capability was compared with 

ibuprofen as a standard drug [Fig 9]. 
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Figure 9. Anthracene-quioloine-based compound. 

Gastric irritation and gastric ulceration are the two main problems associated with the 

existing anti-inflammatory agents. To overcome these drawbacks, Kumar et al. synthesized 

and evaluated the azetidine-2-one scaffold-based quinoline derivatives for anti-inflammatory 

and analgesic agents using two models named Rat paw and Eddy's hot plate model. Two 

compounds (41, 42) with halogen (chloro) at position 3 and methoxy substitution at 2,3-

position of azetidine-2-one possess the maximum anti-inflammatory property [48] [Fig 10]. 

 

Figure 10. Azetidine-2-one scaffold-based quinoline derivatives. 

Amany et al. evaluated the synthesized conjugates of ibuprofen and quinoline ring 

fused with alkyl linkage for its anti-inflammatory and ulcer-causing potential using a 

carrageenan-induced rat paw edema test. The ibuprofen and quinoline conjugates without 

substitution and halogen-containing derivatives are linked together by a propyl chain, showing 

maximized activity for inflammation and analgesic actions [49]. 

Three series have been made and evaluated for anti-inflammatory action by condensing 

substituted imidazole and substituted quinoline compounds with an ethylene bridge. QSAR 

and CADD studies also predict these compounds as a fit target for COX-1 and COX-2 enzymes 

compared with standard ibuprofen. 1-(2-((18Z)-4-substituted benzylidene-4, 5-dihydro-5-oxo-

2-phenylimidazol-1-yl)ethyl)-1,2-dihydro-4-methyl-2-oxoquinolin-7-yl were three series 

belonging to these series [50].  

2.3. Quinoline derivatives as anticancer agents. 

As a genetic disorder, cancer involves changes in genes that are able to control cell 

functions, such as cell growth and development. Cancer is a group of fatal diseases involving 

the unwanted growth of normal cells and spreading to all body parts. The death rate of cancer 

is gradually increasing, so cancer treatment and control have become the most important 

objective for researchers and the pharmaceutical industries to work on it. The development of 

therapeutic tools for cancer treatment has been advanced in the last few years. The approaches 

for cancer treatment have gradually moved towards specific targets. These cancer cure 

approaches include eradicating cancer cells without affecting normal cells. But currently, not 

even a single available agent meets this target. Compounds with heterocyclic cores play a 

significant role in designing and developing a new class of structural entities with anticancer 

potential [51, 52]. 

2.3.1. Quinoline-chalcone hybrids. 

Mirzaei et al. synthesized and evaluated quinoline-chalcone hybrids for anticancer 

activities in resistant cancerous cells and parent cells. A2780 (ovarian carcinoma), 

https://doi.org/10.33263/BRIAC134.355
https://biointerfaceresearch.com/


https://doi.org/10.33263/BRIAC134.355  

 https://biointerfaceresearch.com/ 10 of 19 

 

A2780/RCIS (Cisplatin resistant ovarian carcinoma), MCF-7 (breast cancer cells), and MCF-

7/MX (Mitoxantrone resistant breast cancer cells) were the four selected human cancer cell 

lines against which anticancer activity of these compounds was evaluated. Compound (43, 44, 

45) having benzoyl substituent has resulted in most antiproliferative probability with IC50 

ranges from 2.32 to 22.4µM  [53] [Fig 11]. 

 

Figure 11. Quinoline-chalcone hybrids. 

10 compounds of chalcones fused with quinoline have been synthesized and evaluated 

for the anticancer property by Veera et al., out of which six compounds (46-51) exhibit more 

anticancer potency than positive control doxorubicin. Three cancer cell lines, MCF-7, A-549, 

and A375 belonging to breast, lungs, and melanoma, were selected for checking anticancer 

activity by employing the MTT assay [54] [Fig 12]. 

 

Figure 12. 2,3,4,5-Quinoline-Chalcone Hybrid. 

Yong-Feng et al. designed, synthesized, and explored quinoline-chalcone derivatives 

substituted at all possible sites for their antiproliferative activity against various cell lines, such 

as MGC-803, HCT-116, and MCF-7 cells.  

 

Figure 13. 3,4,5-Trisubsituted methoxy derivative. 
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Out of which compound (52) having 3,4,5-trisubsituted methoxy groups at chalcone 

exhibited a most excellent inhibitory potency against all selected lines with IC50 values ranging 

from 1.38- 5.21 µM [55, 56] [Fig 13]. 

The compounds quinoline-2-one-based chalcones derivatives have been synthesized 

and evaluated for anticancer potency by Rodrigo A et al. against 50 human cells of cancer. 

Compounds (53-56) showed the maximum potency against all the selected 50 human cell lines, 

whereas compound (56) exhibited more remarkable potency toward all cell lines [57] [Fig 14]. 

 

Figure 14. Quinoline-2-one-based chalcones derivatives.  

2.3.2. 5-Methoxylquinoline derivatives. 

Xiang et al. discovered a new class of 5-methoxylquinoline derivatives as potent EZH2 

inhibitors. BIX-01294 (57), i.e. (2-(hexahydro-4-methyl-1H-1,4-diazepin-1-yl)-6,7-

dimethoxy-N-[1-(phenylmethyl)4-piperidinyl]-4-quinolinamine is known to be a most potent 

inhibitor of G9a/GLP. The 2-bromo-5-methoxyaniline and malonic acid were cyclized by using 

POCl3 as solvent and catalyst for preparing 5-methoxyquinoline derivatives [Fig 15]. 

 

Figure 15. Structure of BIX-01294. 

EZH2 has been over-expressed in various cancerous tissues of the colon, prostate gland, 

lungs, and breast. 

2.3.3. N-mustard-quinoline conjugates.  

Alkylation of DNA by chemotherapeutic agents is known to be the most widely used 

in cancer treatment. A huge number of nitrogen mustards are recognized as DNA-directed 

alkylating agents. Kakadiya et al. synthesized a sequence of N-mustard-quinoline conjugates 

with urea and hydrazine carboxamide (A) as linking moieties. The synthesized compounds (58-

61) were evaluated for antitumor activity, and compounds with hydrazine carboxamide linker 

showed maximum cytotoxic activity as compared to compounds with urea linker [58] [Fig 16]. 
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. 

Figure 16. N-mustard-quinoline conjugates. 

2.3.4. 2,4,8-trisubstituted quinoline.  

The quinolines possess more substitution used as possible anticancer agents, whereas 

2,4,8-trisubstituted quinoline aid as most known moieties for developing new anticancer 

agents. Heteroaryl substitution at C-2 of quinoline increases the lipophilicity and DNA binding 

properties which are required to enhance the anticancer property. Both five and six-membered 

heterocyclics are equally potent for anticancer capability. Compound series of quinoline 

derivatives with the heterocyclic structure were prepared and evaluated by Kouznetsov et al. 

against MCF-7, H-460, and SF-268 cell lines and Vero cell lines, and THP-1 monocyte 

macrophages.  

The potential of all synthesized compounds was compared with Adriamycin and 

camptothecin as standard drugs. Thiophene and pyridine-based compounds (62-64) were found 

with positive activity against all selected human cancer cell lines [59] [Fig 17]. 

 

Figure 17. Thiophene and pyridine-based compounds. 

2.3.5. 2,4,6-trisubstituted quinoline.  

Amino substitution at position-4 in the quinazoline ring is the most frequently used 

arrangement for anticancer activity, such as gefitinib and pelitinib. Jiang et al. synthesized and 

evaluated the compounds with substitution at carbon-2,4, and 6.  

 

Figure 18. 2,4,6-Trisubstituted quinoline-based compound.  
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The compound 65 was reported to be active against cancerous cell lines of the lung, 

colon, liver, and stomach, with IC50 ranges between 0.03 µM to 1.24 µM [60] [Fig 18]. 

2.3.6. Heterocyclic-based quinoline derivatives. 

The huge number of heterocyclic (piperidine, indole, pyrrole, pyridine, pyrimidine etc.) 

fused quinoline derivatives also have been stated with anticancer activity. 

2.3.7. Piperidine-based compounds.  

Da et al., Solin et al., and Thanh et al. reported that 1,2-Quinoline platinum complexes 

with pyridine cycle exhibit antitumor properties. The compound 66 shows cytotoxicity activity 

against various cancerous cell lines such as HepG2, RD, MCF7, and F1 [61]. 

2.3.8. Pyrroloquinoline derivatives.  

The P-gp (P-glycoprotein) is inhibited by a series of substituted Pyrroloquinoline 

derivatives, as reported by Lee et al. The anticancer property was described by detecting it 

against various cancerous resistant cells such as MCF-7, T24, and NCI/ADR. The compound 

67 P gp-4008 possesses is the most potent inhibitor of P-gp in-vitro [62]. 

2.3.9. Indole-quinoline derivatives.  

By carrying out various reactions such as alkylation, chlorination, ring cyclization, and 

nucleophilic reaction, a series of indole-based quinoline derivatives have been detected by 

Chen et al. for their anticancer property. The derivative 68 possesses activity against HL-60, 

K-562, MOLT-4, RPMI-8226, and SR, with G50 values ranging from 0.09- 0.42 µM. The 

compounds with methyl-substituted at C-5 of quinoline show more potent activity against 

cancer cells than C-6 substituted derivatives [63]. 

2.3.10. Pyrimido-quinoline derivatives.  

The free sulphonamide moiety containing quinoline and pyrimido-quinoline derivatives 

has been synthesized and investigated by Al-Said & co-workers for anticancer activity. The 

compound 69 with free amino, benzamide, and butanamide substitution showed maximum 

anticancer activity [64] [Fig 19]. 
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Figure 19. Heterocyclic based compounds. 

The various pyrimido [4, 5-b] quinoline derivatives were synthesized, and in vitro 

antitumor activity of these compounds (70-76) against human breast cancer cells (MCF-7) with 

IC50 values ranges from 48.54-70.33 μM with doxorubicin as a standard drug [65-69] [Fig 20]. 

 

Figure 20. Pyrimido [4, 5-b] quinoline derivatives. 

3. Conclusions 

The potency of the quinoline nucleus is cleared from the various marketed used 

quinoline-based drugs. It possesses all the activities; many more potentials are still to be 

explored. As in this review, we explored only three major potentials of quinoline moiety, i.e., 

antimalarial, anticancer, and anti-inflammatory agents. The activity of the compounds depends 

on the type, positions, and nature of substituents attached to the quinoline ring. So, further 

investigation of the quinoline ring may be fruitful and quite rewarding. From these 

observations, it has been concluded that quinoline has diverse biological potential, which has 

attracted researchers' attention. 

Funding 

This research received no external funding. 

 

https://doi.org/10.33263/BRIAC134.355
https://biointerfaceresearch.com/


https://doi.org/10.33263/BRIAC134.355  

 https://biointerfaceresearch.com/ 15 of 19 

 

Acknowledgments 

The authors would like to thank UIPS, Chandigarh University, for the necessary facilities. 

Conflicts of Interest 

The authors declare no conflict of interest. 

References 

1. Abdi, B.; Fekadu, M.; Zeleke, D.; Eswaramoorthy, R.; Melaku, Y. Synthesis and Evaluation of the 

Antibacterial and Antioxidant Activities of Some Novel Chloroquinoline Analogs. J. Chem. 2021, 2021, 

2408006, https://doi.org/10.1155/2021/2408006.  

2. Gupta, S.K.; Mishra, A. Synthesis, Characterization & Screening for Anti-Inflammatory & Analgesic 

Activity of Quinoline Derivatives Bearing Azetidinones Scaffolds. Antiinflamm. Antiallergy. Agents Med. 

Chem. 2016, 15, 31–43, http://dx.doi.org/10.2174/1871523015666160210124545.  

3. Goda, F.E.; Abdel-Aziz, A.A.M.; Ghoneim, H.A. Synthesis and Biological Evaluation of Novel 6-nitro-5-

substituted Aminoquinolines as Local Anesthetic and Anti-arrhythmic Agents: Molecular Modeling Study. 

Bioorg. Med. Chem. 2005, 13, 3175–3183, https://doi.org/10.1016/j.bmc.2005.02.050.  

4. Jin, H.G.; Sun, X.Y.; Chai, K.Y.; Piao, H.R.; Quan, Z.S. Anticonvulsant and Toxicity Evaluation of Some 7-

alkoxy-4,5-dihydro-(1,2,4)Triazolo[4,3-a]quinoline-1(2H)-Ones. Bioorg. Med. Chem. 2006, 14, 6868–6873, 
https://doi.org/10.1016/j.bmc.2006.06.044.  

5. Zajdel, P.; Marciniec, K.; Maślankiewicz, A.; Grychowska, K.; Satała, G.; Duszyńska, B.; Lenda, T.; Siwek, 

A.; Nowak, G.; Partyka, A.; Wróbel, D.; Jastrzębska-Więsek, M.; Bojarski, A. J.; Wesołowska, A.; 

Pawłowski, M. Antidepressant and Antipsychotic Activity of New Quinoline- and Isoquinoline-Sulfonamide 

Analogs of Aripiprazole Targeting Serotonin 5-HT 1A/5-HT2A/5-HT7 and Dopamine D 2/D3 Receptors. 

Eur. J. Med. Chem. 2013, 60, 42–50, https://doi.org/10.1016/j.ejmech.2012.11.042.  

6. Kumar, H.; Devaraji, V.; Joshi, R.; Jadhao, M.; Ahirkar, P.; Prasath, R.; Bhavana, P.; Ghosh, S.K. 

Antihypertensive Activity of a Quinoline Appended Chalcone Derivative and Its Site Specific Binding 

Interaction with a Relevant Target Carrier Protein. R.S.C. Adv. 2015, 5, 65496–65513, 
https://doi.org/10.1039/C5RA08778C.  

7. Muruganantham, N.; Sivakumar, R.; Anbalagan, N.; Gunasekaran, V.; Leonard, J.T. Synthesis, 

Anticonvulsant and Antihypertensive Activities of 8-Substituted Quinoline Derivatives. Biol. Pharm. Bull. 

2004, 27, 1683–1687, https://doi.org/10.1248/bpb.27.1683.  

8. Shang, X.F.; Morris-Natschke, S.L.; Liu, Y.Q.; Guo, X.; Xu, X.S.; Goto, M.; Li, J.C.; Yang, G.Z.; Lee, K.H. 

Biologically Active Quinoline and Quinazoline Alkaloids Part I. Med. Res. Rev. 2018, 38, 775–828, 
https://doi.org/10.1002/med.21466.    

9.  Senerovic, L.; Opsenica, D.; Moric, I.; Aleksic, I.; Spasić, M.; Vasiljevic, B. Quinolines and Quinolones as 

Antibacterial, Antifungal, Anti-virulence, Antiviral and Anti-parasitic Agents. In: Donelli, G. (eds) Advances 

in Microbiology, Infectious Diseases and Public Health. Advances in Experimental Medicine and Biology 

2019, 1282, Springer, Cham. https://doi.org/10.1007/5584_2019_428.  

10. Shruthi, T.G.; Eswaran, S.; Shivarudraiah, P.; Narayanan, S.; Subramanian, S. Synthesis, Antituberculosis 

Studies and Biological Evaluation of New Quinoline Derivatives Carrying 1,2,4-Oxadiazole Moiety. Bioorg. 

Med. Chem. Lett. 2019, 29, 97–102, https://doi.org/10.1016/j.bmcl.2018.11.002.  

11. Rajesh, Y.B.R.D. Quinoline Heterocycles: Synthesis and Bioactivity 2018. In: Nandeshwarappa, B.R. (ed) 

Heterocycles - Synthesis, and Biological Activities, IntechOpen, http://dx.doi.org/10.5772/intechopen.81239.  

12. Miroshnikova, O.V.; Hudson, T.H.; Gerena, L.; Kyle, D.E.; Lin, A.J. Synthesis and Antimalarial Activity of 

New Isotebuquine Analogues. J. Med. Chem. 2007, 50, 889–896, https://doi.org/10.1021/jm061232x.  

13. Kaur, R.; Kumar, K. Synthetic and medicinal perspective of quinolines as antiviral agents. Eur. J. Med. Chem. 

2021.  215: 113220, https://doi.org/10.1016/j.ejmech.2021.113220.  

14. Bekhit, A.A.; Nasralla, S.N.; El-Agroudy, E.J.; Hamouda, N.; El-Fattah, A.A.; Bekhit, S.A.; Amagase, K.; 

Ibrahim, T.M. Investigation of the Anti-Inflammatory and Analgesic Activities of Promising Pyrazole 

Derivative. Eur. J. Pharm. Sci. 2022, 168, 106080, https://doi.org/10.1016/j.ejps.2021.106080.  

15. Tornheim, J.A.; Udwadia, Z.F.; Arora, P.R.; Gajjar, I.; Sharma, S.; Karane, M.; Sawant, N.; Kharat, N.; Blum, 

A.J.; Shivakumar, S.V.B.Y.; Gupte, A.N.; Gupte, N.; Mullerpattan, J.B.; Pinto, L.M.; Ashavaid, T.F.; Gupta, 

https://doi.org/10.33263/BRIAC134.355
https://biointerfaceresearch.com/
https://doi.org/10.1155/2021/2408006
http://dx.doi.org/10.2174/1871523015666160210124545
https://doi.org/10.1016/j.bmc.2005.02.050
https://doi.org/10.1016/j.bmc.2006.06.044
https://doi.org/10.1016/j.ejmech.2012.11.042
https://doi.org/10.1039/C5RA08778C
https://doi.org/10.1248/bpb.27.1683
https://doi.org/10.1002/med.21466
https://doi.org/10.1007/5584_2019_428
https://doi.org/10.1016/j.bmcl.2018.11.002
http://dx.doi.org/10.5772/intechopen.81239
https://doi.org/10.1021/jm061232x
https://doi.org/10.1016/j.ejmech.2021.113220
https://doi.org/10.1016/j.ejps.2021.106080


https://doi.org/10.33263/BRIAC134.355  

 https://biointerfaceresearch.com/ 16 of 19 

 

A.; Rodrigues, C. Increased Moxifloxacin Dosing among Patients with Multidrug-Resistant Tuberculosis 

with Low-Level Resistance to Moxifloxacin Did Not Improve Treatment Outcomes in a Tertiary Care Center 

in Mumbai, India. Open Forum Infectious Diseases 2022, 9, ofab615, https://doi.org/10.1093/ofid/ofab615.  

16. Kucharski, D.J.; Jaszczak, M.K.; Boratyński, P.J. A Review of Modifications of Quinoline Antimalarials: 

Mefloquine and (Hydroxy)Chloroquine. Molecules 2022, 27, 1003, 
https://doi.org/10.3390/molecules27031003.  

17. Zhang, J.; Lei, X.; Tang, J.; Chen, J.; Zhao, Q.; Fang, W.; Zhang, Y.; Li, Y.; Zuo, Y. J. Bionic Eng. 2022, 19, 

483–496, https://doi.org/10.1007/s42235-021-00144-2. 

18. Morley, C.; Carvalho de Almeida, C.; Moloney, S.; Grimwood, K. Ciprofloxacin-Associated Peripheral 

Neuropathy in a Child: A Case Report and Review of the Literature. Pediatr. Infect. Dis. J. 2022, 41, 121–

122, https://doi.org/10.1097/inf.0000000000003373.  

19. Coyle, M.A.; Goss, C.S.; Manz, W.J.; Greenshields, J.T.; Chapman, R.F.; Stager, J.M. Nedocromil Sodium 

and Diphenhydramine HCl Ameliorate Exercise-Induced Arterial Hypoxemia in Highly Trained Athletes. 

Physiol. Rep. 2022, 10, e15149, https://doi.org/10.14814/phy2.15149.  

20. Kulkarni, A.V.; Tirumalle, S.; Premkumar, M.; Kumar, K.; Fatima, S.; Rapole, B.; Simhadri, V.; Gora, B. 

A.; Sasikala, M.; Gujjarlapudi, D.; Yelamanchili, S.; Sharma, M.; Gupta, R.; Rao, P.N.; Reddy, D.N. Primary 

Norfloxacin Prophylaxis for APASL-Defined Acute-On-Chronic Liver Failure: A Placebo-Controlled 

Double-Blind Randomized Trial. Am. J. Gastroenterol. 2022, 117, 607–616, 
https://doi.org/10.14309/ajg.0000000000001611.  

21. Yang, H.; Park, T.; Park, D.; Kang, M.G. Trovafloxacin Drives Inflammation-Associated Drug-Induced 

Adverse Hepatic Reaction through Changing Macrophage Polarization. Toxicol. Vitro 2022, 82, 105374, 
https://doi.org/10.1016/j.tiv.2022.105374.    

22. Voss, F.O.; van Beurden, M.V.; Jordanova, E.S. Topical Imiquimod as First-Line Treatment for Vulvar 

Intraepithelial Neoplasia. Lancet 2022, 399, 1755–1757, https://doi.org/10.1016/S0140-6736(22)00624-9.  

23. Mukherjee, S.; Pal, M. Medicinal Chemistry of Quinolines as Emerging Anti-Inflammatory Agents: An 

Overview. Curr. Med. Chem. 2013, 20, 4386–4410, http://dx.doi.org/10.2174/09298673113209990170.   

24. Dorababu, A. Quinoline: A Promising Scaffold in Recent Antiprotozoal Drug Discovery. ChemistrySelect 

2021, 6, 2164–2177, https://doi.org/10.1002/slct.202100115.  

25. Olateju, O.A.; Babalola, C.P.; Olubiyi, O.O.; Kotila, O.A.; Kwasi, D.A.; Oaikhena, A.O.; Okeke, I.N. Front. 

Microbiol. 2021, 12, 556550, https://doi.org/10.3389/fmicb.2021.556550.  

26. Partridge, F.A.; Forman, R.; Bataille, C.J.R.; Wynne, G.M.; Nick, M.; Russell, A.J.; Else, K.J.; Sattelle, D.B. 

Anthelmintic Drug Discovery: Target Identification, Screening Methods and the Role of Open Science. 

Beilstein J. Org. Chem. 2020, 16, 1203–1224, https://doi.org/10.3762/bjoc.16.105.  

27. Sáenz, F.E.; Mutka, T.; Udenze, K.; Oduola, A.M.J.; Kyle, D.E. Novel 4-Aminoquinoline Analogs Highly 

Active against the Blood and Sexual Stages of Plasmodium In vivo and In vitro. Antimicrob. Agents 

Chemother. 2012, 56, 4685–4692, https://doi.org/10.1128/AAC.01061-12.  

28. Jacquemond-Collet, I.; Hannedouche, S.; Fourasté, I.; Moulis, C. Novel Quinoline Alkaloid from Trunk Bark 

of Galipea officinalis. Fitoterapia 2000, 71, 605–606, https://doi.org/10.1016/S0367-326X(00)00211-2.  

29. Jacobs, J.; Claessens, S.; Huygen, K.; Abbaspour Tehrani, K.A.; De Kimpe, N. Synthesis of Natural 

Pyranonaphthoquinones and Related Antibiotic Aza-Analogues. Pure Appl. Chem. 2011, 83, 1651–1674, 
https://doi.org/10.1351/PAC-CON-10-11-23.  

30. Höfle, G.; Irschik, H. Isolation and Biosynthesis of Aurachin P and 5-Nitroresorcinol from Stigmatella erecta. 

J. Nat. Prod. 2008, 71, 1946–1948, https://doi.org/10.1021/np800325z.  

31. Höfle, G.; Böhlendorf, B.; Fecker, T.; Sasse, F.; Kunze, B. Semisynthesis and Antiplasmodial Activity of the 

Quinoline Alkaloid Aurachin E.J. J. Nat. Prod. 2008, 71, 1967–1969, https://doi.org/10.1021/np8004612.  

32. Păunescu, E.; Susplugas, S.; Boll, E.; Varga, R.; Mouray, E.; Grosu, I.; Grellier, P.; Melnyk, P. Replacement 

of the 4′-Hydroxy Group of Amodiaquine and Amopyroquine by Aromatic and Aliphatic Substituents: 

Synthesis and Antimalarial Activity. ChemMedChem 2009, 4, 549–561, 
https://doi.org/10.1002/cmdc.200800318.  

33. Delarue-Cochin, S.; Grellier, P.; Maes, L.; Mouray, E.; Sergheraert, C.; Melnyk, P. Synthesis and 

Antimalarial Activity of Carbamate and Amide Derivatives of 4-Anilinoquinoline. Eur. J. Med. Chem. 2008, 

43, 2045–2055, https://doi.org/10.1016/j.ejmech.2007.11.003.  

34. Videnović, M.; Mojsin, M.; Stevanović, M.; Opsenica, I.; Srdić-Rajić, T.; Šolaja, B. Benzothiazole 

Carbamates and Amides as Antiproliferative Species. Eur. J. Med. Chem. 2018, 157, 1096–1114, 
https://doi.org/10.1016/j.ejmech.2018.08.067.  

https://doi.org/10.33263/BRIAC134.355
https://biointerfaceresearch.com/
https://doi.org/10.1093/ofid/ofab615
https://doi.org/10.3390/molecules27031003
https://doi.org/10.1097/inf.0000000000003373
https://doi.org/10.14814/phy2.15149
https://doi.org/10.14309/ajg.0000000000001611
https://doi.org/10.1016/j.tiv.2022.105374
https://doi.org/10.1016/S0140-6736(22)00624-9
http://dx.doi.org/10.2174/09298673113209990170
https://doi.org/10.1002/slct.202100115
https://doi.org/10.3389/fmicb.2021.556550
https://doi.org/10.3762/bjoc.16.105
https://doi.org/10.1128/AAC.01061-12
https://doi.org/10.1016/S0367-326X(00)00211-2
https://doi.org/10.1351/PAC-CON-10-11-23
https://doi.org/10.1021/np800325z
https://doi.org/10.1021/np8004612
https://doi.org/10.1002/cmdc.200800318
https://doi.org/10.1016/j.ejmech.2007.11.003
https://doi.org/10.1016/j.ejmech.2018.08.067


https://doi.org/10.33263/BRIAC134.355  

 https://biointerfaceresearch.com/ 17 of 19 

 

35. Nqoro, X.; Tobeka, N.; Aderibigbe, B.A. Quinoline-Based Hybrid Compounds with Antimalarial Activity. 

Molecules 2017, 22, 2268, https://doi.org/10.3390/molecules22122268.  

36. Kumar, A.; Srivastava, K.; Kumar, S.R.; Puri, S.K.; Chauhan, P.M. Synthesis of New 4-Aminoquinolines 

and Quinoline-Acridine Hybrids as Antimalarial Agents. Bioorg. Med. Chem. Lett. 2010, 20, 7059–7063, 

https://doi.org/10.1016/j.bmcl.2010.09.107.  

37. Zishiri, V.K.; Joshi, M.C.; Hunter, R.; Chibale, K.; Smith, P.J.; Summers, R.L.; Martin, R.E.; Egan, T.J. 

Quinoline Antimalarials Containing a Dibemethin Group Are Active against Chloroquinone-Resistant 

Plasmodium falciparum and Inhibit Chloroquine Transport via the P. falciparum Chloroquine-Resistance 

Transporter (PfCRT). J. Med. Chem. 2011, 54, 6956–6968, https://doi.org/10.1021/jm2009698.  

38.  Basco, L.K.; Ringwald, P. In Vitro Activities of Piperaquine and Other 4-Aminoquinolines against Clinical 

Isolates of Plasmodium falciparum in Cameroon. Antimicrob. Agents Chemother. 2003. 47(4): 1391–1394, 

https://doi.org/10.1128/AAC.47.4.1391-1394.2003.  

39. Lombard, M.C.; N'Da, D.D.; Breytenbach, J.C.; Smith, P.J.; Lategan, C.A. Artemisinin-Quinoline Hybrid-

Dimers: Synthesis and In vitro Antiplasmodial Activity. Bioorg. Med. Chem. Lett. 2010, 20, 6975–6977, 
https://doi.org/10.1016/j.bmcl.2010.09.130.  

40. Kalaria, P.N.; Karad, S.C.; Raval, D.K. A Review on Diverse Heterocyclic Compounds as the Privileged 

Scaffolds in Antimalarial Drug Discovery. Eur. J. Med. Chem. 2018, 158, 917–936, 
https://doi.org/10.1016/j.ejmech.2018.08.040.  

41. Ruan, C.H.; So, S.P.; Ruan, K.H. Inducible COX-2 Dominates over COX-1 in Prostacyclin Biosynthesis: 

Mechanisms of COX-2 Inhibitor Risk to Heart Disease. Life Sci. 2011, 88, 24–30, 
https://doi.org/10.1016/j.lfs.2010.10.017.  

42. Escalante, A.A.; Cepeda, A.S.; Pacheco, M.A. Why Plasmodium vivax and Plasmodium falciparum Are so 

Different? A Tale of Two Clades and Their Species Diversities. Malar. J. 2022, 21, 139, 
https://doi.org/10.1186/s12936-022-04130-9.  

43. Hwang, J.Y.; Kawasuji, T.; Lowes, D.J.; Clark, J.A.; Connelly, M.C.; Zhu, F.; Guiguemde, W.A.; Sigal, M.S.; 

Wilson, E.B.; DeRisi, J.L.; Guy, R.K. Synthesis and Evaluation of 7-Substituted 4-Aminoquinoline 

Analogues for Antimalarial Activity. J. Med. Chem. 2011, 54, 7084–7093, 
https://doi.org/10.1021/jm200636z.  

44. Singh, P.; Prasher, P.; Dhillon, P.; Bhatti, R. Indole Based Peptidomimetics as Anti-Inflammatory and Anti-

hyperalgesic Agents: Dual Inhibition of 5-LOX and COX-2 Enzymes. Eur. J. Med. Chem. 2015, 97, 104–

123, https://doi.org/10.1016/j.ejmech.2015.04.044.  

45. Sokolowska, M.; Rovati, G.E.; Diamant, Z.; Untersmayr, E.; Schwarze, J.; Lukasik, Z.; Sava, F.; Angelina, 

A.; Palomares, O.; Akdis, C.; O'Mahony, L.; Jesenak, M.; Pfaar, O.; Torres, M.J.; Sanak, M.; Dahlén, S.E.; 

Woszczek, G. Effects of Non-Steroidal Anti-inflammatory Drugs and Other Eicosanoid Pathway Modifiers 

on Antiviral and Allergic Responses: EAACI Task Force on Eicosanoids Consensus Report in Times of 

COVID-19. Allergy 2022, https://doi.org/10.1111/all.15258.   

46. Zhou, Q.; Zhao, S.; Gan, L.; Wang, Z.; Peng, S.; Li, Q.; Liu, H.; Liu, X.; Wang, Z.; Shi, Q.; Estill, J.; Luo, 

Z.; Wang, X.; Liu, E.; Chen, Y. Use of Non-Steroidal Anti-inflammatory Drugs and Adverse Outcomes 

during the COVID-19 Pandemic: A Systematic Review and Meta-analysis. EClinicalmedicine 2022, 46, 

101373, https://doi.org/10.1016/j.eclinm.2022.101373.  

47. Achan, J.; Talisuna, A.O.; Erhart, A.; Yeka, A.; Tibenderana, J.K.; Baliraine, F.N.; Rosenthal, P.J.; 

D'Alessandro, U. Quinine, an Old Anti-Malarial Drug in a Modern World: Role in the Treatment of 

Malaria. Malar. J. 2011, 10, 144, https://doi.org/10.1186/1475-2875-10-144.  

48. Abdelrahman, M.H.; Youssif, B.G.M.; Abdelgawad, M.A.; Abdelazeem, A.H.; Ibrahim, H.M.; Moustafa, 

A.E.G.A.; Treamblu, L.; Bukhari, S.N.A. Synthesis, Biological Evaluation, Docking Study and 

Ulcerogenicity Profiling of Some Novel quinoline-2-carboxamides as Dual COXs/LOX Inhibitors Endowed 

with Anti-Inflammatory Activity. Eur. J. Med. Chem. 2017, 127, 972–985, 
https://doi.org/10.1016/j.ejmech.2016.11.006.  

49. Gong, L.; Thorn, C.F.; Bertagnolli, M.M.; Grosser, T.; Altman, R.B.; Klein, T.E. Celecoxib Pathways: 

Pharmacokinetics and Pharmacodynamics. Pharmacogenet. Genomics 2012, 22, 310–318, 
https://doi.org/10.1097%2FFPC.0b013e32834f94cb.  

50. El-Feky, S.A.H.; Abd El-Samii, Z.K.; Osman, N.A.; Lashine, J.; Kamel, M.A.; Thabet, H.Kh. Synthesis, 

Molecular Docking and Anti-Inflammatory Screening of Novel Quinoline Incorporated Pyrazole Derivatives 

Using the Pfitzinger Reaction II. Bioorg. Chem. 2015, 58, 104–116, 
https://doi.org/10.1016/j.bioorg.2014.12.003.  

https://doi.org/10.33263/BRIAC134.355
https://biointerfaceresearch.com/
https://doi.org/10.3390/molecules22122268
https://doi.org/10.1016/j.bmcl.2010.09.107
https://doi.org/10.1021/jm2009698
https://doi.org/10.1128/AAC.47.4.1391-1394.2003
https://doi.org/10.1016/j.bmcl.2010.09.130
https://doi.org/10.1016/j.ejmech.2018.08.040
https://doi.org/10.1016/j.lfs.2010.10.017
https://doi.org/10.1186/s12936-022-04130-9
https://doi.org/10.1021/jm200636z
https://doi.org/10.1016/j.ejmech.2015.04.044
https://doi.org/10.1111/all.15258
https://doi.org/10.1016/j.eclinm.2022.101373
https://doi.org/10.1186/1475-2875-10-144
https://doi.org/10.1016/j.ejmech.2016.11.006
https://doi.org/10.1097%2FFPC.0b013e32834f94cb
https://doi.org/10.1016/j.bioorg.2014.12.003


https://doi.org/10.33263/BRIAC134.355  

 https://biointerfaceresearch.com/ 18 of 19 

 

51. Chaaban, I.; Rizk, O.H.; Ibrahim, T.M.; Henen, S.S.; El-Khawass, E.M.; Bayad, A.E.; El-Ashmawy, I.M.; 

Nematalla, H.A. Synthesis, Anti-Inflammatory Screening, Molecular Docking, and COX-1,2/-5-LOX 

Inhibition Profile of Some Novel Quinoline Derivatives. Bioorg. Chem. 2018, 78, 220–235, 
https://doi.org/10.1016/j.bioorg.2018.03.023.  

52. Ghanim, A.M.; Girgis, A.S.; Kariuki, B.M.; Samir, N.; Said, M.F.; Abdelnaser, A.; Nasr, S.; Bekheit, M.S.; 

Abdelhameed, M.F.; Almalki, A.J.; Ibrahim, T.S.; Panda, S.S. Design and Synthesis of Ibuprofen-Quinoline 

Conjugates as Potential Anti-Inflammatory and Analgesic Drug Candidates. Bioorg. Chem. 2022, 119, 

105557, https://doi.org/10.1016/j.bioorg.2021.105557.  

53. Siegel, R.L.; Miller, K.D.; Fuchs, H.E.; Jemal, A. Cancer Statistics, 2021. C.A. Cancer J. Clin. 2021, 71, 7–

33, https://doi.org/10.3322/caac.21654.   

54. Siegel, R.L.; Miller, K.D.; Fuchs, H.E.; Jemal, A. Cancer Statistics, 2022. C.A. Cancer J. Clin. 2022, 72, 7–

33, https://doi.org/10.3322/caac.21708.  

55. Mirzaei, S.; Hadizadeh, F.; Eisvand, F.; Mosaffa, F.; Ghodsi, R. Synthesis, Structure-Activity Relationship 

and Molecular Docking Studies of Novel Quinoline-Chalcone Hybrids as Potential Anticancer Agents and 

Tubulin Inhibitors. J. Mol. Struct. 2020, 1202, 127310, https://doi.org/10.1016/j.molstruc.2019.127310.  

56. Venkatarao, V.; Kumar, L.; Jha, A.; Sridhar, G. Synthesis and Biological Evaluation of Chalcone Fused 

Quinoline Derivatives as Anticancer Agents. Chem. Data Collect. 2019, 22, 100236, 
https://doi.org/10.1016/j.cdc.2019.100236.  

57. Jadhav, S.Y.; Shirame, S.P.; Kulkarni, S.D.; Patil, S.B.; Pasale, S.K.; Bhosale, R.B. PEG Mediated Synthesis 

and Pharmacological Evaluation of Some Fluoro Substituted Pyrazoline Derivatives as Antiinflammatory and 

Analgesic Agents. Bioorg. Med. Chem. Lett. 2013, 23, 2575–2578, 
https://doi.org/10.1016/j.bmcl.2013.02.105.  

58. Boileau, C.; Martel-Pelletier, J.; Jouzeau, J.Y.; Netter, P.; Moldovan, F.; Laufer, S.; Tries, S.; Pelletier, J.P. 

Licofelone (ML-3000), a Dual Inhibitor of 5-Lipoxygenase and Cyclooxygenase, Reduces the Level of 

Cartilage Chondrocyte Death In vivo in Experimental Dog Osteoarthritis: Inhibition of Pro-apoptotic Factors. 

J. Rheumatol. 2002, 29, 1446–1453. 

59. Kakadiya, R.; Dong, H.; Kumar, A.; Narsinh, D.; Zhang, X.; Chou, T.C.; Lee, T.C.; Shah, A.; Su, T.L. Potent 

DNA-Directed Alkylating Agents: Synthesis and Biological Activity of Phenyl N-Mustard-Quinoline 

Conjugates Having a Urea or Hydrazinecarboxamide Linker. Bioorg. Med. Chem. 2010, 18, 2285–2299, 
https://doi.org/10.1016/j.bmc.2010.01.061.  

60. Kouznetsov, V.; Mendez, L.; Gomez, C. Recent Progress in the Synthesis of Quinolines. Curr. Org. Chem. 

2005, 9, 141–161, http://dx.doi.org/10.2174/1385272053369196.  

61. Wen, X.; Ben Wang, S.; Liu, D.C.; Gong, G.H.; Quan, Z.S. Synthesis and Evaluation of the Anti-

Inflammatory Activity of Quinoline Derivatives. Med. Chem. Res. 2015, 24, 2591–2603, 
https://doi.org/10.1007/s00044-015-1323-y.  

62. Nguyen Thi Thanh, C.; Nguyen Bich, N.; Van Meervelt, L. Crystal Structure of Chlorido-(Piperidine-

κN)(quinoline-2-carboxylato-κ2N,O)Platinum(II). Acta Crystallogr. Sect. E 2014, 70, 36–38, 
https://doi.org/10.1107/S160053681401191X.  

63. Raghavendra, P. et al. Microwave Synthesis and Anti-Inflammatory Evaluation of Some New Imidazolo 

Quinoline Analogs. Rasayan J. Chem. 2011, 4, 91–102. 

64. Wang, S.; Guan, Y.; Liu, X.; Yuan, X.; Yu, G.; Li, Y.; Zhang, Y.; Song, J.; Li, W.; Zhang, S. Design, 

Synthesis and Anticancer Activity Studies of Novel Quinoline-Indole Derivatives. Chin. J. Org. Chem. 2021, 

41, 3617–3624, https://doi.org/10.6023/cjoc202103059.  

65. Abonia, R.; Insuasty, D.; Castillo, J.; Insuasty, B.; Quiroga, J.; Nogueras, M.; Cobo, J. Synthesis of Novel 

Quinoline-2-One Based Chalcones of Potential Anti-tumor Activity. Eur. J. Med. Chem. 2012, 57, 29–40, 
https://doi.org/10.1016/j.ejmech.2012.08.039.  

66. Jain, S.; Chandra, V.; Kumar Jain, P.K.; Pathak, K.; Pathak, D.; Vaidya, A. Comprehensive Review on 

Current Developments of Quinoline-Based Anticancer Agents. Arab. J. Chem. 2019, 12, 4920–4946, 
https://doi.org/10.1016/j.arabjc.2016.10.009.  

67. Lee, B.D.; Li, Z.; French, K.J.; Zhuang, Y.; Xia, Z.; Smith, C.D. Synthesis and Evaluation of 

Dihydropyrroloquinolines That Selectively Antagonize P-Glycoprotein. J. Med. Chem. 2004, 47, 1413–1422, 
https://doi.org/10.1021/jm0303204.  

68. El-Gamal, K. Synthesis and anticancer screening of heterocyclic compounds bearing pyrimido[4,5-

B]quinoline moiety. Int. J. Pharm. Sci. Res. 2017, 8, 570–581, https://doi.org/10.13040/IJPSR.0975-

8232.8(2).570-81.  

https://doi.org/10.33263/BRIAC134.355
https://biointerfaceresearch.com/
https://doi.org/10.1016/j.bioorg.2018.03.023
https://doi.org/10.1016/j.bioorg.2021.105557
https://doi.org/10.3322/caac.21654
https://doi.org/10.3322/caac.21708
https://doi.org/10.1016/j.molstruc.2019.127310
https://doi.org/10.1016/j.cdc.2019.100236
https://doi.org/10.1016/j.bmcl.2013.02.105
https://doi.org/10.1016/j.bmc.2010.01.061
http://dx.doi.org/10.2174/1385272053369196
https://doi.org/10.1007/s00044-015-1323-y
https://doi.org/10.1107/S160053681401191X
https://doi.org/10.6023/cjoc202103059
https://doi.org/10.1016/j.ejmech.2012.08.039
https://doi.org/10.1016/j.arabjc.2016.10.009
https://doi.org/10.1021/jm0303204
https://doi.org/10.13040/IJPSR.0975-8232.8(2).570-81
https://doi.org/10.13040/IJPSR.0975-8232.8(2).570-81


https://doi.org/10.33263/BRIAC134.355  

 https://biointerfaceresearch.com/ 19 of 19 

 

69. Ghorab, M.M.; Ragab, F.A.; Heiba, H.I.; Arafa, R.K.; El-Hossary, E.M. In vitro Anticancer Screening and 

Radiosensitizing Evaluation of Some New Quinolines and Pyrimido[4,5-b]Quinolines Bearing a Sulfonamide 

Moiety. Eur. J. Med. Chem. 2010, 45, 3677–3684, https://doi.org/10.1016/j.ejmech.2010.05.014.  

https://doi.org/10.33263/BRIAC134.355
https://biointerfaceresearch.com/
https://doi.org/10.1016/j.ejmech.2010.05.014

