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ABSTRACT

Quinoline and its derivatives have diverse biolagiactivities and this functional moiety perform iamportant
class of derivatives for the development of newgdrBo many researchers have designed, synthesikbdested its
biological activities on various target. Quinoliderivatives commonly used in myocardial infarctiohich is resulting
from acute coronary occlusion (ischemia) reducesgisal and leads to deterioration of the qualitylitd and restoration of
blood flow. This restoration of blood flow afteratrsient ischemia leads to detrimental changes ascarrhythmias,
enzyme release, or severe intra-myocardial hemgerlaad this condition is known as Myocardial IsclzeReperfusion
Injury. In 1820, cinchona was extracted and quiniaes isolated from this plant was widely used a&/@@nt malarial
agent. Further some more derivatives were deriked8-hydroxy quinoline derivatives. Quinoline dextives/compounds

also reported as antiplasmodial, cytotoxic, antiferative, antibacterial, anticancer, antitubudosis and antimalarial.
KEYWORDS: Antimalarial, Quinoline, Cytotoxic, Antibacterial
INTRODUCTION

Chemical names of quinoline are benzo-pyridine-azd-napthalene. These are weak tertiary basealidoidal
nature and contain nitrogenous heterocyclic aramatg. Quinoline has molecular formulagizN and 129.16: mol. wt.
Quinoline nucleus gives same reactions of pyridimel benzene. The main chemical reactions are mkuleo and

electrophonic substitution in nature.

X

=
N

Figure 1: Quinoline (1-Aza Naphthalene)

Quinoline derivatives commonly used in myocardiafaiction which is resulting from acute coronary
occlusion(ischemia) reduces survival and leadsetertbration of the quality of life and restoratiohblood flow through
thombolysis, percutaneous transluminal coronaryiogohgsty, and coronary bypass surgery and cardetsplantation
becomes prerequisite to salvage this ischemic nrgaga but the restoration of blood flow after tream ischemia leads
to detrimental changes such as arrhythmias, enzgiease, or severe intra-myocardial hemorrhagetlz@iaccondition is
known asMyocardial |schemia Reperfusion Injury (David Garci’a-Doradet al.,2003).

The pathogenesis of ischemia—reperfusion injury egsdained on the basis of two main hypotheses,eham
oxidative stress and Ca-overload (Dhalla &@&l., 1996; Ferrarét al., 1996; Griendlingt al., 1997; Kaplaret al., 1997).

Both these mechanisms are related to each othatatise stress is associated with increased foonaif reactive oxygen

editor.bestjournals@gmail.com www.bestjournals.in




8 Sharma Poonam, Kaur Kamaldeep, Chawla Amit, Singh Bnjodh & Singh Rahuldev Dhawan R.K

species (ROS), modifies phospholipids and protieiading to lipid peroxidation and oxidation of thgyoups which leads
to alteration of membrane permeability and modifaaof various cellular proteins. (Cecenal., 1991; Dhalla N%t al.,
1996). Oxidative stress produces cellular defenttuding a depression in the sarcolemmal (SL) QampATPase and
Na —K ATPase activities which leads to decreasede@mx and increased Ca -influx after ischemiartariet al., 1985;
Garlicket al., 1987; Grectt al., 1996; Katoet al., 1998; Mitsost al., 1986; Musat al., 1996; Slezadt al., 1995)
Alterations in the myocardium during ischemia—rép&on are a part of oxidative stress associatetth wepressed
contractile function as indicated by decreased \efhtricular developed pressure (LVDP),Pldt(rate of pressure

development), 2é/dt(rate of pressure decline) and increased left imniar end-diastolic pressure (LVEDP).
Quinoline has been found to possess various bicdbgictivities. Some of them are as follows:

Antimalarial: Quinolines are well known for their antimalarial teotial. Bisquinolines that possesses
antimalarial activity against both chloroquine-stant and chloroquine sensitive parasites wereldeed (Rayneg al.,
1996). Chibalet al found that analogues of ferrochloroquine havenamrial activity (Chibalet al., 2000) certain 7-
chloroquinolinyl thioureas were synthesized andhested for their ant malarial activity (Mahagral., 2007). Ureido-4-
quinolinamides were synthesized which possessechaatial effect at MIC of 0.25 mg/mL against cldquine-sensitive
plasmodium falciparum strain (Modagaal., 2009). Kovét al., synthesized chloroquinolyl derivative which sheaiv

potent ant malarial activity at submicromolar lev@foviet al., 2009).

Analgesic: 4-Substituted-7-trifluoromethylquinolines synthesizthat showed good analgesic activity and nitric
oxide releasing properties (Abatal., 2005). Maneret al. synthesized a few quinoline derivatives whichaskelective
agonists at Cannabinoid CB2 receptors and showaldesic activity (Maner al., 2007).

Antiprotozoal: 2-substituted quinoline alkaloids isolated froml@ngiflora plant and used for the treatment of
new world cutaneous leishmaniasis (Fougnat., 1993). Alkenyl and alkynylquinolines were syrgtzed that showed
activity against the causative agents of cutandeishmaniasis, Visceralleishmaniasis, African trypsomiasis and
Chagas’ disease (Fakhfakhal.,, 2003). Maet al., developed certain quinolones that possessesitpcaigainst
Trypanosomacruzi. (Ma et al., 2009).Francket al., developed quinoline derivatives which are actagainstT.
cruz(Francket al., 2004).

Anthelmintic: Substituted 2, 4-arylquinolines synthesized thaveha good activity against the nematode
Haemonchuscontortus. These arylquinolines also showed activity agaiestamisole, ivermectin and thiabendazole

resistant strains df. contorts (Rossiteet al., 2005)

Also quinoline ring has been found to possasti-bacterial, antifungal, anticonvulsant, anti-inflammatory,
antiviral, hypoglycemic, reproductive, antineoplastic activity, etc. (Marellat al., 2012)but our sake of interest is the use of

quinoline ascardiovascular agents.
CARDIOVASCULAR ACTIVITY

Quinoline-4-carboxylic acid derivatives were syrdilzed and evaluated for angiotensin Il receptoagotistic
activity and found to be active hypertensive agéldtsyd et al., 1994)
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Figure 2

7-substituted or un-substituted 3-acetyl-7, 8-dibyd, 5(1H, 6H)-quinolinediones were synthesized and
evaluated their inotropic effe@@Prestet al., 1999).

Figure 3

Table 1

R
-(CHy)3
-CH,CH(CH:)CH;,
“CH,C(CHy):CHs
-CH,CH(CsHs)CH;

»
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6-cyclic aliphatic amino-7-nitro-3,4-dihydroquinoeé-2(H)-one derivatives were synthesized and estimated fo
platelet aggregation inhibitory effect, cardio raction and chonotropic activity and found to ledestive platelet
aggregation inhibitors and proved that 6-(4-ethaxigonylpiperidino)-7-nitro-3,4-dihydroquinoline-24}-one was most
potent and highly selecti@&obeet al., 2001)
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Figure 4
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Aryl-fused tetrahydropyranylidene and cyclohexylidaminoguanidine derivatives were synthesized and
evaluated for their inhibitory effects on rat pleteNHEs and showed th&isomer of tetrahydroquinoline derivatives
which contain a methyl group in the 4-position ankialogen or methyl group in teposition of aryl moiety showed high
inhibitory activity. Compound (&,79)-[[7-(5-fluoro-2-methylphenyl)-4-methyl-7,8-dihyd¢5(6H)-uinolinylidene] amino]
guanidine dimethanesulfonate (T-162559) was foworigeta potent inhibitor with g values of 14 and 13 nM, of both rat
and human platelet NHEs, respectively. Compound2559(0.1 mg/kg, intravenously administered 5 mir2 & before
coronary occlusion) showed significant activity @ rat myocardial infarction model in vivo (1 h isthia-24 h
reperfusion) and was proved to be a potent and-llasting protective agent against cardiac injuniekiced by ischemia-
reperfusion (Fukumots al.,2001).

IﬂlH
CH3 N-N H-C-NH2 _(C|_|33()3|_|)2
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~
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Figure 5
Ar= 5-fluoro-2-phenyl
Morizaweet al.,reported the trifluoromethane sulfonamide phesudstituted quinoline GA 0113 have been

L25
synthesized fron-nitrobenzoyl chloride. GA 0113 displaced spedifinding of§ IJ-Sarl, IIE-Ang Il to AT, receptors
in membrane from Sf-9 cells. GA 0113 inhibited #gg ll-induced pressor response withsg@f 0.032 mg/kg and dose-

dependently increased plasma renin activity foh4® conscious normotensive dogs (Morizata., 2001).
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Figure 6

15 novel decahydroquinoline derivatives were sysitezl and their antiarrhythmic and endothelialvétgtiwvas
estimated. Out of 15 compounds only four showedenaativity in the model of aconitine—induced arhmgtas, to a lesser
extent in calcium chloride-induced arrhythmias andactivity in adrenaline induced arrhythmias maated were found to
exhibit similar activity to that of quinidine andqzainamide. Also 3 and 4 were found to induce arg vasodilation
mediated by endothelium-derived NO (Kozlowsll., 2004; Praliyest al., 1989).
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Table 2
S no. -Rq -Rs -R3 -R4
CH,O Me
1 -H =0
CH,O
2 -H OMe =0
3 -CH,CH,CgHs -CH5* -OCOGH:* | -H
4 -CH,CH,CgHs -CHZ* -OCOGH:' | -H

Pandewt al., reportedl, 3, 5-tris-(8-aralkyl amido/imido-alkyl-7-hydroxd+methyl-2-oxo-quinolinyl)-2, 4, 6-
hexahydro-s-triazineA¢C) and tested their antiviral activity updapanese encephalitis virus (JEV) andHerpes simplex
virus-1(HSV-1) and antihypertensive activifPandegt al., 2004)
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Figure 8
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Table 3
S. No. -R R
A -0-OH-GH, | -Salicylamido
B -H -Phthalamido
C --H -Salicylamido

A series of unsymmetrical alkyl, cyclo-alkyl andylarester analogues of 2-methyl-4-(1-methyl)-5-nigr0
imidazolyl-5-0x0-1,4,5,6,7, 8-hexahydroquinolin-®axylate, third-generation 1,4-dihydropyridine gsu were
synthesized which possess cardio-selective Ca2rnethaagonist’ vascular selective smooth muscle Ca2+ channel

antagonist property and were found to be effedtiveeatment of congestive heart failure (CHF) (i&tial.,2007).

Caiet al.,reported novel 4-thiophenyl quinoline-based mewvallactone derivatives from ethyl 6,7,8-
trisubstituted-4-chloro-quinoline-3-carboxylatesdaested their potential to inhibit the rat HMG Codeducate in vitro
and found that (®R,69-6-[(E)-2-(6,7,8-trifluoro-4-isopropylthio-phenyl-quinole-3-yl)-ethenyl]-3,4,5,6-tetrahydro-4-
hydroxy-H-pyran-2-one 1) and (R, 69-6-[(E)-2-(6-fluoro-4,7-di-(3-methoxy-thiophenyl)-quinak-3-yl)-ethenyl]-
3,4,5,6-tetrahydro-4-hydroxyr2pyran-2-one %) were approximately three times more potent thasuvastatin or

pitavastatinin inhibiting HMG CoA reeducate.

R
OH
S
R1 NS
X O O
=
R2 N
R3
Figure 9
Table 4
S No -R; -R; -Rs -R
1 4-CH(CH), | -F -F -F
2 3-OCH -F SGH;-3-OCH; | -H

A few phenyl acetic acid based quinolines were bigesl which act as agonists at liver X receptolese agents

have good binding affinity for LXRb and LXRa recefg and found to be active atherosclerotic agéhtse( al., 2007).
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X = -CH,Ph, -COPh, -CN, -CONH Y =GF;, -CHs, -Cl

Ramoset al. synthesized tetrahydroquinolinamines and estidhdetheir platelet aggregation inhibition actyvit

and found to be potent inhibitors of platelet aggteon (Ramost al., 2008).
CH, CH,

X

| /NTN©R

Figure 11
R =3-Cl, 3-Br, 3-OCH

Derivatives of in dole, quinoline and purine with attached nitrate ester group were designed amithessized
and found that the in dole and quinoline derivativeand 5 showed "RTP channel opening property while Purine
analogues, substituted at the position 6 by a pili@e moiety and at position 9 by an alkyl nitrateowed combined
effects of the nitrate containing#ATP channel openers and those of adenosine. Camigcielow reduced infarction and

malondialdehyde (MDA) level at reperfusion in ahesized rabbits raised ¢ GMP and MDA during isctemi

(Fotopouloet al., 2008).
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Figure 12

Novel highly selective pyrroloquinoxaline 5-HT3 egtor (5-HT3R) modulators were reported and tetted
vivo biological activity by interacting them dirégtwith myocardial 5-HT3Rs. A and B showed chempicomodulation

(right atrium) but not inotropic modulation(leftriaim) at the cardiac level, being antagonist andigdeagonist, also both
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these modulators were found to have poor bloodibibarrier permeability and hence showed cardiacrpheological
activity only(Morelliet al.,2008).

H,N COOH OH

Figure 13 Figure 14

Certain bi-aryl-ether amide quinolines were synittexs and evaluated for liver X receptor agonistitivaty and

found to be useful in conditions of dyslipidaemialare also used to reverse the conditions ofiastderosis (Bernotas

al., 2009).
O\©/CONR1R2
Q:X
Y

Figure 15
X =<CR;, Cl, Y = -CH,Ph
R; R, = -Methyl ester, -Pyrrolidine, Piper dine, Morhe

Sadeghiaet al., designed and synthesized thirteen PDE-3 inhtbit4-[(4-methyl-2-ox0-1, 2-dihydro-6-
quinolinyl) oxy] butanamide analogs and reportegirteynthesis and cardio tonic activity using therganeously beating
atria model for their contractile and chronoscaitivity and showed that selective PDE-3 inhibitoosrects the cardiac
contractility and may be used in congestive heailttife but these agents showed pro-arrhythmic sffiets. Compound
6-(4-(4-methylpiperazin-1-yl)-4-oxobutoxy)-4-methuinolin-2(1H)-one (Sadeghienal., 2009)
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Mao et al., reported many substituted (quinolinecarbonyljygdiae derivatives and tested their activity as NHE
inhibitors that are used to inhibit the Wa "exchanger (NHE) which is a protein expressed inymaammalian cell types
and is involved in intracellular pH (pHi) homeossasy exchanging extracellular Néor intracellular H'. Amongst nine
isoforms NHE-1 is the most predominant isoform esged in mammalian cardiac muscle and most comgociaal
inhibit NHE-1mediated platelet swelling in a contation-dependent manner and compound below wasdféa be the
most active and more potent than cariporide and pisssesses the in vivo cardio protective effeg@inst SD rat

myocardial ischemic-reperfusion injury superior (M al., 2009).
OMe R O )CL
CH.O
N\) 7
N

Figure 17
R =4-EtO -GH4-NH-

Liu et al., synthesized a series of 1-substituted-N-(4,%4lit+1-methyl-[1,2,4]triazolo[4,3-a]quinolin-7-yl)
piperidine-4-carboxamides and tested their positimgropic activity against standard drug milrinoineisolated rabbit-
heart preparations by measuring left atrium stre@kime and found that 1-(2-fluorobenzyl)-N-(4,5-ytiino-1-methyl-
[1,2,4]triazolo[4,3-a]quinolin-7-l)piperidine-4-damxamide ( ) was the most potent(laual., 2009).

-

H,C

Figure 18

Nikpouret al., reported ten synthetic compounds (3-[(4-methgkid-1, 2-dihydro-6-quinolinyl)oxy]methyl,
benzamide analogs based on the structure of vesmariand evaluate their inhibitory activity againstman PDE-3A and
PDE-3B and found that these compounds showed beltenotropic and contractile activity than vesnan@ and
compound 4-Methyl-6-({3-[(4-ethylpiperazino)carbdplpenzyl}oxy)-1, 2-dihydro-2-quinolinone showed lsetivity for
increasing the force of contraction than the rdteemuency (Nikpouet al., 2009).
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Figure 19

A series of 4-phenoxy quinoline based mevalonotetderivatives were synthesized and tested fordBoxy-3-
methyl glutaryl CoA reeducate (HMG CoA reeducatdiiliting activity. Compound (4R,6S)6{(E)-2-[6 fltm-7-chloro-4-
(4-fluorophenoxyquinoline)-3-yllethenyl}3,4,5,6tatrydro-4-hydroxy-2-Hpyran-2-one , possess more npotactivity
than rosuvastatin or pitavastatin to inhibit the relMG CoA reeducate invitro and was selected fdre t

extensive preclinical development as a potentigblejolesterolemic candidate (€zdl.,2010).

R
OH
@)
R1 NN
X O O
=
R2 N
R3
Figure 20
Table 5
Sno. | -R; | -R, | -R3 | -R
1 -F -Cl | -H| -F

Recently7-alkoxy-4,5-dihydro-[1,2,4]oxadiazolo[4R3juinolin-1-ones designed and synthesized anedefstr
their negative inotropic activity in isolated rabbeart preparations by measuring the left atritnoke volume and found
that all compounds minimize the cardiac workload dBcreasing heart rate and contractility (inotropftects) and

compound 7-(3-Chlorobenzyloxy)-4,5-dihydro-[1,2 ¥3diazolo[4,3-a]quinolin-1-one was most potent agsbnthem

(Honget al., 2011)
@)
=",
N™ N N
/
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Figure 21

editor.bestjournals@gmail.com www.bestjournals.in




A Review on Biological Activities of Quinoline Dervatives 17

Wuet al., reported two series of N-(1-oxo-1,2,4,5-tetrahyfr@,4]triazolo[4,3-a]quinolin-7-yl)acetamides
bearing piperazine and 1,4-diazepane derivativesb tagted their positive inotropic activity on isld rabbit heart
preparations by measuring left atrium stroke voluamé found that most of the derivatives showedebdtt vitro positive
inotropic activity than milrinone. They proved tH2{(4-(4-chlorobenzyl)-1,4-diazepan-1-yl)-N-(1-0%¢,4,5-tetrahydro-
[1,2,4]triazolo[4,3-a]quinolin-7-yl)acetamide waket most potent and also checked the chronoscoféctefof the
compounds that exhibited inotropic effects @val., 2012).

@)
Figure 22

A series of (E)-2-(4-cinnamylpiperazin-1-yl)-N-(Llisstituted-4,5-dihydro-[1,2,4]triazolo[4,3-a]quinmsi7-
yl)acetamides were reported and tested for theitipe isotropic activity and chemotropic effect solated rabbit heart
preparations by measuring the left atrium strokelume. Compound N-(1-(3- chlorophenyl)-4,5-dihydro-
[1,2,4]triazolo[4,3-a]quinolin-7-yl)-2-(4-cinnamyilperazin-1-yl)acetamide was found to be the mostemo when
compared with standard drug milrinoWéget al., 2012).

7

Cl
Figure 23
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