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Abstract

The synthesis of 4- Hydroxy quinolin-2-one derivatives by three deferent synthetic pathways and the
formyl substitution on the 3 rd position one heterocyclic quinoline ring. The Schiff base reaction
reacts with 4-Hydroxy-3-formylquinolin-2-one and form twelve different derivatives by using four
different hydrazine derivatives. These derivative show satisfactory antimicrobial and anti fungal
activity. The newly synthesized compounds were screened for their antibacterial activity against B.
subtilis, S. aureus, E.coli and K. pneumonia by cup plate method. A control was also prepared for
the plates in the using solvent DMSO. Activity of each compound was compared with ciprofloxacin as
standard. The newly synthesized compounds were also screened for their antibacterial activity against
A. nige and C. albicans by cup plate method. A control was also prepared for the plates in the using
solvent DMSO. Activity of each compound was compared with Griseofulvin as standard. The
investigation of antibacterial and antifungal screening data revealed that all the tested compounds
and showed moderate to good inhibition at 50-100 pug/ml in DMSO. The compound P1-a, P1-b, P2-a,
P2-b, P3-a and P3-c showed comparatively very good activity against all the bacterial strains. The
good activity is attributed to the presence of pharmacologically active phenyl hydrazones and
semicarbazone on position 3 on quinoline ring. Presence of phenyl group on the position-1 also
increases the antimicrobial activity. A new series of Substituted 4-Hydroxy quinoline-2-one
derivatives have been synthesized. The research study reports the successful synthesis and
antimicrobial activity of new 4-Hydroxy-3-substituted-1-H/Methyl/Phenylquinolin-2-one carrying
biologically active groups. Their antimicrobial activity study revealed that all the compounds tested
showed moderate to very good antibacterial and antifungal activities against pathogenic strains.
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INTRODUCTION

Quinoline is the bicyclical compound, which give a verity of pharmacological activity. The quinoline
skeleton is often used for the design of many synthetic compounds with diverse pharmacological
properties. Quinine was isolated as the active ingredient from the bark of Cinchona trees and
successively replaced the crude bark for the malaria therapy. Despite its relatively low efficacy and
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chemical tolerability, 4- hydroxyquinine still plays an important role in the treatment of multi resistant
malaria.

The 4-Hydroxy-3-substitutedquinolin-2-ones and the derivatives show antihypertensive and anti-viral
activity. 4- Hydroxy Quinoline compounds are also play an important part as intermediates in formation
of many useful derivatives. in the present work 4- Hydroxy quinoline derivatives are prepared by three
different pathway and then they react with hydrazones by the Schiff base reaction and form novel
derivatives.

MATERIAL AND METHODS

Experimental methods

The all-raw chemicals were purchased from merck and loba chemicals. Electronic spectra specta were
recorded on Shimadzu UV spectrophotometer. IR spectra were recorded in KBr pellets in the affinity
Shimadzu spectrophotometer and *H NMR in CDCIs on Hitachi R-1500, 60 MHz spectrophotometer by
using TMS as reference standard

METHOD
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I1l. SCHEME -3 (PARENT-3)
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A. TO SYNTHESIZE 4-HYDROXY-3-FORMYLQUINOLIN-2-ONE (PARENT-1).

SYNTHESIS OF-4-HYDROXY QUINOLOIN-2-ONE
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Procedure: -

A mixture of aniline 18.6g (0.2 Mole) and malonic acid 20.8g (0.2 Mole) acid was heated at 100°c for
1hr. with phosphoryl chloride 92g (0.6 Mole) and anhydrous zinc chloride 54.6g (0.4Mole) .The
reaction product was decomposed with ice and water, the resulting solid was filtered and washed with
water. The solid was treated with 10% sodium hydroxide solution. Filtered and the filtrate on
acidification with hydrochloric acid gave 4-hydroxy quinoline-2-one. Crystallization from methanol
containing a small amount of hydrochloric acid.

Yeild 82%, m.p. >300, H'INMR (DMSO-ds): 6 5.77 (s, 1H, =CH-),7.00-7.64 (m, 3H, Ar- H), 7.75 (d,
1H, Ar-H, J = 7.81 Hz), 10.37 (s 1H, -NH), 10.59 (br s, 1H, -OH); IR(KBr): 3410 (O-H), 2914 (C-H),
1670 ( C=0), 1620 cm™(C=C), Rf 0.75

A. TO SYNTHESIZE 4-HYDROXY-3-FORMYL-1-METHYLQUINOLIN-2-ONE (PARENT-2).
(a)N-METHYL ANTHRANILIC ACID

(|3| o
NH,, NaOH I\llH
CHs
Anthranilic acid N-Methyl Anthranilic acid
Procedure: -
Dissolve 45g .of anthranilic acid in 117ml.of 5% aqueous sodium hydroxide, in conical flask.

Add 14.4ml of dimethyl sulphate, and shake the securely stoppered flask vigorously. The N-
methylanthranilic acid rapidly separates. Cool the mixture in ice-water, filter off thr acid at the pump,
and wash thoroughly with water and drain. The crude acid now and dried weight yield- 31.5¢.

Yield 63.52 , m.p. 186-89, H'NMR (CDCls): & 3.65 (s, 3H, -NH-CHs) 6 .83 (d, 2H, Ar- H, J =7.5),
7.62 (t, 1H, Ar-H, J=7.81 Hz),-8.10 (d, 1H, Ar-H, J = 7.3 Hz), 9.10 ( br s 2H, COOH and NH- CHz); IR
( KBr): 3381 (N-H), 2970 (Ar-H), 1673 (C=0), 1581 cm"(C=C), Rf 0.64

b. SYNTHESIS OF-4-HYDROXY-1-METHYL QUINOLOIN-2-ONE

(@]
I

OH ~
(i)CH;COOH _ Y
NH N (@)

I (ii)(CH3CO),0
CHs CHj,

N-Methylanthranilic acid N-Methyl-4-Hydroxyquinoline
-2-one(p-2)
Procedure:-N-Methyl anthranilic acid 20.5 g (0.15 mole) was dissolved in of 75 ml acetic acid and of
75 ml acetic anhydride was added. This was heated at 120°c for 6 hr and poured into ice. After
basification with sodium hydroxide, the residue was filtered and the filtrate was taken and acidified with
hydrochloric acid and cooled. The solid precipitate was filtered and washed with benzene. The
compound showed a single spot in TLC, no column chromatography employed for purification.
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Yield, m.p. >300, H!NMR (DMSO-dg): & 5.77 ( s, 1H, =CH-),7.00-7.64 (m, 3H, Ar- H), 7.75 (d, 1H,
Ar-H, J = 7.81 Hz), 10.37 (s 1H, -NH), 10.59 (br s, 1H, -OH); IR(KBr): 3410 (O-H), 2914 (C-H), 1670
(C=0), 1620 cm™*(C=C)

A.TO SYNTHESIZE 4-HYDROXY-3-FORMYL-1-PHYNYLQUINOLIN-2-ONE (PARENT-3).

(a)N—PHENYL ANTHRANILC ACID
(@] (@]
. ) -
Cl |:2|\| iNHE

o-Chlorobenzoic acid Aniline N-Phenylanthranilic acid

Procedure:-

15.6 g(0.1 mole) of ortho chlorobenzoic acid 9.3 g (0.1 mole ) of aniline , 13.8 g (0.1 mole ) of
potassium carbonate and 0.5 g (0.006) of cupric oxide were dissolved in 100ml of N,N-dimethyl
formamide. The reaction-mixture was heated at 80°C on water bath for 6 hr. After completion of the
reaction, thr contents were poured into ice-cold water and the unreacted aniline was removed under
steam distillation and the residual solution contained potassium N-phenyl anthranilic acid. Residual
solution was extracted with ether and the aqueous layer was acidified with dilute hydrochloric acid. On
cooling the solution precipitate of N-phenyl anthranilic acid was obtained. It was filtered, washed with
water, dried and recrystallized from ethanol.

Yield16.8g (78%) , m.p. 182-85, HINMR (CDCls): 8 4.78( br's, 1 H,NH )6 .73 (dd, 1 H, Ar- H, J; =7.2
Hz and J,=7.7 Hz), 7.22-7.55( m, 7H, Ar-H), 7.93 (d, 1 H, Ar-H, J = 8.3 Hz), 9.21(br s 1H, COOH); Ir
( KBr): 3379 (N-H), 3005 (Ar-H), 1669 ( C=0), 1593 cm™*(C=C)

(b) SYNTHESIS OF 4-HYDROXY-3-FORMYL-1H/METHYL/PHENYL QUINOLOIN-2-ONE
Procedure: Sodium hydroxide (80 ml of 15%) was charged with 0.0124 mole of 4-hydroxyquinoline-2-
one and was cooled to 4°c and stirred. Subsequently the temperature inside the flask was maintained at
80°c on a water-bath. At 80°c, 40 ml ( 0.5 mole) of chloroform was introduced in three portions at
intervals of fifteen minutes down the condenser on hot water-bath. Stirring was continued for 12 hr, and
the reaction-mixture was cooled to RT. The orange coloured liquid was acidified with dilute sulphuric
acid. It was extracted with ethyl acetate and dried with anhydrous sodium sulphate. Ethyl acetate was
removed under vacuum and the solid obtained was purified by column chromatography in hexane, ethyl
acetate (7:3) mixture. Yield 39%, m.p. 178-180.

TO SYNTHESIZE 3-SUBSTITUTED DERIVATIVES OF PARENT 1,2 & 3

Dissolve 0.5g of colorless phenyl hydrazine hydrochloride/ semicarbazide hydrochloride/
hydroxylamine hydrochloride/ hydrazine sulphate and 0.8g of sodium acetate in 5ml of water , add a
solution of 0.2-0.4g of P1/P2/P3 in the in a little ethanol. Shake the mixture until a clear solution is
obtained and add a little more ethanol, if necessary warm on a water bath for 10-15 minutes and cool.
Filter off the crystalline derivatives, and recrystallise them from dilute ethanol or water.

(P1-a) 4-hydroxy-3-[(E)-(2-phenylhydrazinylidene)methyl]quinolin-2(1H)-one.

Yield 74.46 %, H! NMR (CDCls): § 6.71 (s, 1H, -NH-), 7.20-7.62 Ar-H 8.20 (s, 1H, -OH) 9.00, IR
(KBr): 3462(0-H),1701(C=0),1566(C=N), 1558(C=C) UV(CHCl3) A max 374, Rf0.73
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(P1-b) (2E)-2-[(4-hydroxy-2-oxo-1,2-dihydroquinolin-3- yl) methylidene] hydrazinecarboxamide.

Yield 69.23%, H! NMR (CDCl): & 6.21 (s, 1H, -NH-), 6.8 Ar-H 7.20 (s, 1H, -OH) 9.10 , IR (KBr):
3446(0-H),1649(C=0),1601(C=N), 1580(C=C) UV(CHCls) A max 380, Rf 0.64

(P1-c)4-hydroxy-3-[(E)-(hydroxyimino)methyl]quinolin-2(1H)-one.

Yeild 67%, H: NMR (CDCls): & 6.71 (s, 1H, -NH-), 7.20-7.62 Ar-H 8.20 (s, 1H, -OH) 9.00, IR (KBr):
3462(0-H),1701(C=0),1566(C=N), 1558(C=C) UV(CHCls) A max 374, Rf 0.55

(P1-d)3-[(E)-hydrazinylidenemethyl]-4-hydroxyquinolin-2(1H)-one.

Yield 75%, H:NMR (CDCl): § 6.71 (s, 1H, -NH-), 7.20-7.62 Ar-H 8.20 (s, 1H, -OH) 9.00 , IR (KBr):
3462(0-H),1701(C=0),1566(C=N), 1558(C=C) UV(CHCls) A max 374, Rf 0.57

(P2-a) 4-hydroxy-1-methyl-3-[(E)-(2-phenylhydrazinylidene)methyl]quinolin-2(1H)-one.

Yield 83%, HNMR (CDCls): & 6.71 (s, 1H, -NH-), 7.20-7.62 Ar-H 8.20 (s, 1H, -OH) 9.00 , IR (KBr):
3410(0-H),1668(C=0),1634(C=N), 1602(C=C), 2906(C-H), UV(CHCls) % max 374, Rf 0.62

(P2-b) (2E)-2-[(4-hydroxy-1-methyl-2-oxo-1,2-dihydroquinolin-3- ) methylidene]
hydrazinecarboxamide.

Yield 84%, H*NMR (CDCla): 5 6.71 (s, 1H, -NH-), 7.20-7.62 Ar-H 8.20 (s, 1H, -OH) 9.00 , IR (KBr):
3458(0-H),1627(C=0),1603(C=N), 1597(C=C), 2922(C-H), UV(CHCls) A max 374, Rf 0.54

(P2-c) 4-hydroxy-3-[(E)-(hydroxyimino) methyl]-1-methylquinolin-2(1H)-one.

Yield 76 %, H'NMR (CDCls): § 6.71 (s, 1H, -NH-), 7.20-7.62 Ar-H 8.20 (s, 1H, -OH) 9.00, IR (KBr):
3442(0-H),1647(C=0),1635(C=N), 1595(C=C), 2922(C-H), UV(CHCI;) A max 374, Rf 0.73

(P2-d) 3-[(E)-hydrazinylidenemethyl]-4-hydroxy-1-methylquinolin-2(1H)-one.

Yield 78%, H:NMR (CDCls): § 6.71 (s, 1H, -NH-), 7.20-7.62 Ar-H 8.20 (s, 1H, -OH) 9.00, IR (KBr):
3442 (0-H),1639(C=0),1597(C=N), 1558(C=C) UV(CHCls) A max 374, Rf 0.66

(P3-a)4-hydroxy-1-phenyl-3-[(E)-(2-phenylhydrazinylidene)methyl]quinolin-2(1H)-one.

Yield 85%, H:NMR (CDCls): § 6.71 (s, 1H, -NH-), 7.20-7.62 Ar-H 8.20 (s, 1H, -OH) 9.00 , IR (KBr):
3437(0-H),1668(C=0),1535(C=N), 1604(C=C), 2924(C-H), UV(CHCls) A max 374, Rf 0.63

(P3-b) (2E)-2-[(4-hydroxy-2-oxo-1-phenyl-1,2-dihydroquinolin-3-yl)methylidene]
hydrazinecarboxamide

Yield 80 %, H'NMR (CDCls): & 6.71 (s, 1H, -NH-), 7.20-7.62 Ar-H 8.20 (s, 1H, -OH) 9.00, IR (KBr):
3410(0-H),1648(C=0),1620(C=N), 1598(C=C), 2926(C-H), UV(CHClI3z) A max 374, Rf 0.64

(P3-c) 4-hydroxy-3-[(E)-(hydroxyimino)methyl]-1-phenylquinolin-2(1H)-one

Yield 83%, H' NMR (CDCls): § 6.71 (s, 1H, -NH-), 7.20-7.62 Ar-H 8.20 (s, 1H, -OH) 9.00, IR (KBr):
3430(0-H),1658(C=0),1610(C=N), 1598(C=C), 2930(C-H) UV(CHCls) A max 374, Rf 0.74

(P3-d) 3-[(E)-hydrazinylidenemethyl]-4-hydroxy-1-phenylquinolin-2(1H)-one
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Yield 80%, H: NMR (CDCls): § 6.71 (s, 1H, -NH-), 7.20-7.62 Ar-H 8.20 (s, 1H, -OH) 9.00 , IR (KBr):
3420(0-H),1648(C=0),1590(C=N), 1560(C=C), 2945(C-H), UV (CHCl;) % max 374, Rf 0.62

PHARMACOLOGICAL SCREENING
1. Antibacterial activity
Method: Cup-plate agar well diffusion method using Mueller-Hinton Agar.

One day prior to these testings, inoculation of the above bacterial cultures were made in the nutrient
agar and incubated at 37°C for 18-24 hr.

The agar was dissolved into distilled water and the pH was adjusted to 7.4+0.2. It was sterilized by
autoclaving at 15 p.s.i. for 20 min.

Each test compound (5mg) was dissolved in dimethylformamide 95ml to give stock solution of
concentration 1000 ug/ml. Then 0.10 ml and 0.15 ml of this solution was used for testing.

Standard drug Ciprofloxacin was used at two concentrations i.e. 5 mcg.

Method of testing:

Mueller-Hinton Agar plates were prepared by pouring 10-15 ml of the medium into each sterilized Petri
dish and were allowed to set at room temperature. The cell suspension was standardized to the density
of 530 nm using spectrophotometer and was inoculated over the surface of agar medium using sterile
cotton swab. The three cups were scooped in each plate using a sterile cork borer of 8 mm diameter.

Then the solution of test compounds (0.10 ml/0.15ml) were added in cups by using micropipettes and
these plates were incubated at 37°C for 48 hr. The zone of inhibition was measured in mm for each
organism.

Procedure for antibacterial assay:

Laminar airflow bench was swapped with 70% alcohol and UV was switched on. After 30 min the UV
was switched off. All the reagents, media, inoculum, stock solutions and glass

wares were transferred to laminar airflow bench taking all aseptic conditions. The stock solution of
ethanolic extract and standard drug were further diluted with distilled water to obtain the drug dilution.
The sterilized nutrient agar medium was poured directly into the Petri dish. The Petri dishes were
suitably marked for name of organism, name of plate and drug concentration. When the nutrient agar of
each Petri dish was solidified, 0.1ml of inoculum was added on the surface of the agar media using
sterile pipette. The inoculums was spread on the surface of the agar media using sterile "L" shaped glass
rod. After this, four wells were prepared on the surface of the agar media using cork borer. Two wells
were filled by same concentration of drug and after the diffusion of drug the plates were incubated at
37°C for 24 hrs. Simultaneously negative control (medium without drug and without inoculums) and
positive control (medium without drug but with inoculum) were prepared and kept in incubator at 37°C
for 24 hrs.

2. Antifungal activity
Antifungal screening method

All the Petri dishes were sterilized in oven at 160°C for | hour. Agar media, Filter paper discs and test
solutions were sterilized in autoclave at 121°C 16l bs/square inches .Pouring the molten sterile agar in
sterile Petri dishes asceptically. Allow to cool the agar at RT and pouring the bacterial suspension on the
petri dishes asceptically.
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RESULTS AND DISCUSSION

CHEMISTRY

A series of 4-Hydroxy-3-subsituted-1H/methyl/Phenylquinolin-2-one derivatives were prepared by
using Quinoline as basic moiety. The Identify of compounds was confirmed on the basis of their
chemical tests and spectral data.

In all the cases the TLC of the product showed the single spot confirming the chromatogram for only
one product.

BIOLOGICAL ACTIVITIES
Antimicrobial Activity

The newly synthesized compounds were screened for their antibacterial activity against B. subtilis, S.
aureus, E.coliand K. pneumonia by cup plate method. A control was also prepared for the plates in the
using solvent DMSO. Activity of each compound was compared with ciprofloxacin as standard. Zone of
inhibition was determined for all compound and the results are summarized in Table

COMPOUND CONCENTRATION ZONE OF INHIBITION( mm)
pg/ml. B. subtilis | S. aureus | E.coli K. pneumonia
Pl-a 50 10 8 10.5 9
100 12 10 13 10
P1-b 50 - 9 10 11
100 8 11 12 13
Pl-c 50 7 - 8 -
100 10 9 10 8
P1-d 50 9 7 - 7
100 11 9 8 9
P2-a 50 9.5 10 9 10
100 11 135 11 12.5
P2-b 50 8.5 10 11 9.5
100 11 14.5 14 13
P2-c 50 7.5 8 - 7
100 11 10.5 - 10
P2-d 50 10.5 8.5 11 -
100 13 11 13.5 9
P3-a 50 10 9 11 10
100 13.5 11 14.5 13
P3-b 50 8 - - 9
100 11 10 9 11.5
P3-c 50 11 9.5 10 11
100 14.5 12 13 13.4
P3-d 50 - - 10 8
100 8 9 12 10
DMF (control)
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Ciprofloxacin 22 20 18 23 18
(std.)

Antifungal Activity

The newly synthesized compounds were screened for their antibacterial activity against A. nige and C.
albicans by cup plate method. A control was also prepared for the plates in the using solvent DMSO.
Activity of each compound was compared with Griseofulvin as standard. Zone of inhibition was
determined for all compound and the results are summarized in Table

COMPOUND CONCENTRATION ZONE OF INHIBITION( mm)
pg/ml A. niger C. albicans
Pl-a 50 - -
100 -
P1-b 50 7 -
100 9.5 -
Pl-c 50 8 7
100 9 9
P1-d 50 - 7
100 - 9
P2-a 50 8 7
100 10 9
P2-b 50 - 9
100 8 10.5
P2-c 50 7 8
100 9 10
P2-d 50 7.5 9
100 11 10.5
P3-a 50 8 8
100 9.5 11
P3-b 50 - 8
100 7.5 9
P3-c 50 8.5 7
100 10 9.5
P3-d 50 7 8
100 11 9.5
DMF (control) -—--
Griseofulvin (std.) 20 22 21.5

Biological Results

The investigation of antibacterial and antifungal screening data revealed that all the tested compounds
and showed moderate to good inhibition at 50-100 pg/ml in DMSO. The compound P1-a, P1-b, P2-a,
P2-b, P3-a and P3-c showed comparatively very good activity against all the bacterial strains.

The good activity is attributed to the presence of pharmacologically active phenyl hydrazones and
semicarbazone on position 3 on quinoline ring. Presence of phenyl group on the position-1 also increase
the antimicrobial activity. The compound P1-a, P2-a, P2-b, P3-a and P3-c showed comparatively good
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activity against all the fungal strains. The structure of these compound contain biologically active group
like —Ph, -NHNHCONH-.

CONCLUSION

A new series of Substituted 4-Hydroxy quinoline-2-one derivatives have been synthesized.

The research study reports the successful synthesis and antimicrobial activity of new 4-Hydroxy-3-
substituted-1-H/Methyl/Phenylquinolin-2-one carrying biologically active groups. Their antimicrobial
activity study revealed that all the compounds tested showed moderate to very good antibacterial and
antifungal activities against pathogenic strains.

REFERENCES:-

Poonpilas Hongmanee et al “In vitro activities of cloxyquine[5-chloroquinoline-8-01]”. Antimicrobial agents and
chemotherapy,mar.2007,p1105-1106.

Vladimir V. Kouznetsov et al “Recent Progress in the Synthesis of Quinolines”.

Laboratorio de Sintesis Orgénica Fina, Escuela de Quimica, Colombia.

Peter B. Madrid et al “Parallel synthesis and antimalarial screeining of a 4-aminoquinoline library”. NIH Public
Access, J Comb Chem. 2004 pp. 437-442.

Yeh-Long Chen, Yue-Ling Zhao, Chih-Ming Lu “Synthesis, cytotoxicity, and anti-inflammatory evaluation of 2-
(furan-2-yl)-4-(phenoxy)quinoline derivatives”. Part 4 Bioorganic & Medicinal Chemistry, Volume 14, Issue 13, 1
July 2006, Pages 4373-4378.

Nayyar A and Rahul jain “synthesis and antitubercular activity of -2,4-disubstituted quinolines”. Indian journal of
Chemistry Vol.47B, feb.2008, pp. 117-128.

Poonpilas Hongmanee et al “In vitro activities of cloxyquine[5-chloroquinoline-8-01]”. Antimicrobial agents and
chemotherapy,mar.2007,p1105-1106.

Nafees Ahmed, Keyur G. et al “Synthesis and anti-HIV activity of alkylated quinoline 2,4-diols”. Bioorganic &
Medicinal Chemistry, Volume 18, Issue 8, 15 April 2010, Pages 2872-2879

Marcus V.N.,Karla C. et al “Synthesis and in vitro antitubercular activity of a series of quinoline derivatives”.
Bioorganic & Medicinal Chemistry, Volume 17.

Sidonie Broch, Bettina Aboab et al “Synthesis and in vitro antiproliferative activities of quinoline derivatives”.
European Journal of Medicinal Chemistry, Volume 45, Issue 4, April 2010, Pages 1657-1662.

Sumesh Eswaran, Airody Vasudeva Adhikari et al “Design and synthesis of some new quinoline-3-
carbohydrazone derivatives as potential antimicobacterial agents”. Bioorganic & Medicinal Chemistry Letters,
Volume 20, Issue 3, 1 February 2010, Pages 1040-1044.

Sumesh Eswaran, Airody Vasudeva et al “New 1,3-oxazolo[4,5-c]quinoline derivatives:Synthesis and evaluation
of antibacterial and antituberculosis properties”.European Journal of Medicinal Chemistry, Volume 45, Issue 3,
March 2010, Pages 957-966.

Miguel Angel Vilchis-Reyes, Alejandro Zentella et al “Synthesis and cytotoxic activity of 2-methylimidazo[1,2-
a]pyridine- and quinoline-substituted 2-aminopyrimidine derivatives”. European Journal of Medicinal Chemistry,
Volume 45, Issue 1, January 2010, Pages 379-386.

Amol H. Kategaonkar, Rajkumar U. et al “Synthesis, in vitro antibacterial and antifungal evaluations of new a-
hydroxyphosphonate and new a-acetoxyphosphonate derivatives of tetrazolo [1, 5-a] quinoline”.European Journal
of Medicinal Chemistry, Volume 45, Issue 3, March 2010, Pages 1128-1132.

Ram Shankar Upadhayaya, Jaya Kishore Vandavasi et al “Novel quinoline and naphthalene derivatives as potent
antimycobacterial agents”. European Journal of Medicinal Chemistry, Volume 45, Issue 5, May 2010, Pages 1854-
1867.

Nafees Ahmed, Keyur G. Brahmbhatt et al “Synthesis and anti-HIV activity of alkylated quinoline 2, 4-diols”.
Bioorganic & Medicinal Chemistry, Volume 18, Issue 8, 15 April 2010, Pages 2872-2879.

Bhudevi B, Venkata Ramana P et al “synthesis of 4-hydroxy-3-formylideneamino-H/Methyl/phenyl quinoline-2-
ones”. Indian journal of Chemistry Vol.48B, feb.2009, pp. 255-260.

2092



18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 7, Issue 06, 2020

Afshin Zarghi, Razieh Ghodsi et al “Synthesis and biological evaluation of new 4-carboxyl quinoline derivatives
as cyclooxygenase-2 inhibitors”. Bioorganic & Medicinal Chemistry, Volume 17, Issue 14, 15 July 2009, Pages
5312-5317.

Ishani Deb, Priyankar Paira et al “Synthesis and characterizations of novel quinoline derivatives having mixed
ligand activities at the « and p receptors: Potential therapeutic efficacy against morphine dependence”. Bioorganic
& Medicinal Chemistry, Volume 17, Issue 16, 15 August 2009, Pages 5782-5790.

Marcus V.N. de Souza, Karla C. Pais et al “Synthesis and in vitro antitubercular activity of a series of quinoline
derivatives”. Bioorganic & Medicinal Chemistry, Volume 17, Issue 4, 15 February 2009, Pages 1474-1480.
Sumesh Eswaran et al “synthesis and antimicrobial activity of novel quinoline derivatives carring -1,2,4-triazole
moiety”. European Journal of Medicinal Chemistry 44(2009) pp. 4637-4647.

Ayse Sahin, Osman Cakmak et al “Efficient and selective synthesis of quinoline derivatives”. Tetrahedron,
Volume 64, Issue 43, 20 October 2008, Pages 10068-10074.

Nayyar A and Rahul jain et al “Synthesis and antitubercular activity of -2,4-disubstituted quinolines”. Indian
journal of Chemistry Vol.47B, feb.2008, pp. 117-128.

Ayse Sahin, Osman Cakmak et al “Efficient and selective synthesis of quinoline derivatives”.Tetrahedron”.
Volume 64, Issue 43, 20 October 2008, Pages 10068-10074

Poonpilas Hongmanee et al “In vitro activities of cloxyquine[5-chloroquinoline-8-ol]”. Antimicrobial agents and
chemotherapy,mar.2007,p1105-1106.

Simon B, Jimenez C et al “Quinuclidine derivatives as potential antiparasitics”. Antimicrobial agents and
chemotherapy” Nov.2007,p 4049-4061.

Madhavi Pannala, Sunil Kher, Norma Wilson, John Gaudette et al “Synthesis and structure—activity relationship of
4-(2-aryl-cyclopropylamino)-quinoline-3-carbonitriles as EGFR tyrosine kinase inhibitors”. Bioorganic &
Medicinal Chemistry Letters, Volume 17, Issue 21, 1 November 2007, Pages 5978-5982.

Hikaru Yanai, Hideyuki Mimura et al “Convenient synthesis of fluorinated quinoline, 1,2-dihydroquinoline
andl,2,3,4-tetrahydroquinolinederivatives”. Tetrahedron, Volume 63, Issue 10, 5 March 2007, Pages 2153-2160.
Nandha kumar R et al “A novel approach to12-chloro-3-thio-4H-quino[3,2-¢] [1,3]diazocines”. Indian journal of
Chemistry Vol.46B, feb.2007, pp. 995-1000.

Yeh-Long Chen, Yue-Ling Zhao et al Synthesis, cytotoxicity, and anti-inflammatory evaluation of 2-(furan-2-yl)-
4-(phenoxy)quinoline derivatives. Part 4 Bioorganic&Medicinal Chemistry, Volume 14, Issue 13, 1 July 2006,
Pages 4373-4378.

José Marco-Contelles, Rafael Leon et al “Synthesis and biological evaluation of new 4H-pyrano[2,3-b]quinoline
derivatives that block acetylcholinesterase and cell calcium signals, and cause neuro protection against calcium
over load and free radicals”. European Journal of Medicinal Chemistry, Volume 41, Issue 12, December 2006,
Pages 1464-1469.

Hong-Guang Jin, Xian-Yu Sun et al “Anticonvulsant and toxicity evaluation of some 7-alkoxy-4,5-dihydro-
[1,2,4]triazolo[4,3-a]quinoline-1(2H)-ones”Bioorganic & Medicinal Chemistry, Volume 14, Issue 20, 15 October
2006, Pages 6868-6873.

Josef Jampilek, Vladimir Buchta et al “Antifungal properties of new series of quinolinederivatives”. Bioorganic &
Medicinal Chemistry, Volume 14, Issue 10, 15 May 2006, Pages3592-3598.

Andre Gustavo Tempone et al“Synthesis and antileishmanial activities of novel-3-substituted quinoline”.
Antimicrobial agents and chemotherapy,mar.2005, p1076-1080.

Zhi-Feng Xie, Kyu-Yun Chai et al “Synthesis and anticonvulsant activity of 7-alkoxyl-4,5-dihydro-
[1,2,4]triazolo[4,3-a]quinolines”. Bioorganic & Medicinal Chemistry Letters, Volume 15, Issue 21, 1 November
2005, Pages 4803-4805.

Jun-Feng He, Liu-Hong Yun et al “Design, synthesis, and biological evaluation of novel 4-hydro-quinoline-3-
carboxamide derivatives as an immunomodulator”. Bioorganic & Medicinal Chemistry Letters, Volume 15, Issue
12, 15 June 2005, Pages 2980-2985.

Yeh-Long Chen, Hsien-Ming Hung et al “Synthesis and anticancer evaluation of certain indolo[2,3-b]quinoline
derivatives”. Bioorganic & Medicinal Chemistry, Volume 12, Issue 24, 15 December 2004, Pages 6539-6546.
Peter B. Madrid, at al “Parallel synthesis and antimalarial screeining of a 4-aminoquinoline library”.NIH Public
Access, J Comb Chem. 2004 pp. 437-442.

2093



39.

40.

41.

42.

43.

44,

45,

46.
47.

48.
49.
50.

51.
52.
53.
54,
55.

56.

57.
58.
59.

60.

61.
62.
63.
64.
65.
66.
67.
68.

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 7, Issue 06, 2020

Niranjan P. Sahu, Chiranjib Pal et al “Synthesis of a novel quinoline derivative, 2-(2-methylquinolin-4-ylamino)-
N-phenylacetamide—a potential antileishmanial agent”. Bioorganic & Medicinal Chemistry, Volume 10, Issue 6,
June 2002, Pages 1687-1693.

Krzysztof Wojciechowski, Szymon Kosi “Synthesis of novel isothiazolo[4,3-b]pyridine and isothiazolo[4,3-
b]quinolinederivatives”. Tetrahedron, Volume57, Issue23, 4June2001, Pages 5009-5014.

De Furniss B.S., Hannaford A.J., Smith P.W.G. and Tatchell A.R., Vogel’s Textbook of Practical Organic
Chemistry, 5™ Edition, Person Education, 236 — 240.

Indian Pharmacopoeia 1996 Vol. 1, Government of India, Ministry of Health and Family Welfare, Appendix 9, A-
100.

Parimal M. Prajapati et al“Synthesis and antifungal screening of piperidone derivative withpyrazolone
substituents” J. Chem. Pharm. Res., 2010, 2(2): 279-285

Arnold, H., Brock, N. and Bourseaux, F., OCDS, Vol. 3 Page no. 161 (1984)

Furniss B.S., Hannaford A.J., Smith P.W.G. and Tatchell A.R., Vogel’s Textbook of Practical Organic Chemistry,
5t Edition, Person Education, 236 — 240.

Mann F G and Saunders B C, Practical Organic Chemistry, 4™ edition, Orient Longman limited, New Delhi, 352
Vogel |., Elementary Practical Organic Chemistry Small Scale Preparations, 2" Edition, CBS Publishers, New
Delhi, Page no. 249 — 251.

Yadav L. D. S (2005), Organic Spectroscopy, Anamaya Publishers, New Delhi, 48. I.P. Chemical test

Wiesner, J.; Ortmann, R.; Jomaa, H.; Schlitzer, M. Angew. Chem.Int. Ed., 2003, 43, 5274.

Tumer, R.R.; Woodward, R.R. “The Chemistry of the Cinchona Alkaloids”, in The Alkaloids, Manske, R.H.F.,
Ed.; Academic Press: New York, 1953, Vol. 3, Ch. 16.

Stork, G.; Nim, D.; Fujimoto, A.; Koft, E.; Balkevec, J.; Tata, J.R.; Dake, G., J. Am. Chem. Soc., 2001, 123, 3239.
Raheem I.T.; Goodman, S.N.; Jacobsen, E.N., J. Am. Chem. Soc., 2004, 126, 706.

Fournet, A.; Vagneur, B.; Richomme, P.; Bruneton, J., Can. J.Chem., 1989, 67, 2116.

Fournet, A.; Hocquemiller, R.; Roblot, F.; Cavé, A.; Richomme, P.; Bruneton, J., J. Nat. Prod., 1993, 56, 1547.
Fournet, A.; Barrios, A.A.; Mufioz, V.; Hocquemiller, R.; Cavé, A.; Richomme, P.; Bruneton, J. J. Antimicrob.
Agents Chemother., 1993, 37, 859.

Wright, C.W.; Addae-Kyereme, J.; Breen, A.-G.; Brown, J.E.; Cox, M.F.; Croft, S.L.; Gokgek, Y.; Kendrick, H.;
Phillips, R.M.; Pollet, P.L., J. Med. Chem., 2001, 44, 3187.

Nicolaou, K.C.; Gross, J.L.; Kerr, M.A., J. Heterocycl. Chem., 1996, 33, 735.

Bringmann, G.; Reichert, Y.; Kane, V., Tetrahedron, 2004, 60, 3539.

Chiari E.; Oliveira A. B.; Prado M. A. F.; Alves R. J.; Galvdo L. M. C.; Araujo F. G., Antimicrob. Agents
Chemother., 1996, 40, 613.

Sahu N.S.; Pal C.; Mandal N.B.; Banerjee, S.; Raha, M.; Kundu, A.P.; Basu, A.; Ghosh, M.; Roy, K
Bandyopadhyay, S., Bioorg. Med. Chem., 2002, 10, 1687.

Manske, R.H.F.; Kukla, M., Org. React., 1953, 7, 59.

Bergstrom, F.W., Chem. Rev., 1944, 35, 153.

Cheng, C.-C.; Yan, S.-J., Org. React., 1982, 28, 37. Jones, G. In The Chemistry of Heterocyclic Compounds;
Weissberger, A.; Taylor, E.C., Eds.; John Wiley and Sons: Chichester, 1977, Vol. 32, Part I, pp. 93-318.

Reitsema, R.H., Chem. Rev., 1948, 43, 47.

Bergstrom, F.W., Chem. Rev., 1944, 35, 156.

Daniel Lednicer, Lester A. The Organic Chemistry of Drug synthesis”. Volume 1,2,3,4,5.

Organic Synthesis, Coll. Vol. 3, p.272(1955); Vol.28, P.38(1948)

2094



