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Abstract: The antimicrobial activity of Schiff base of 1-amino-7-hydroxy-2-methylquinolin-4(1H)-one (Q4ka-Q4kh) was
investigated using the well diffusion method, against gram positive and gram negative pathogenic microorganisms such as
Enterococcus faecalis and Klebsiella pneumonia. A series of these compounds were prepared and have been shown to inhibit
pathogenic growth, judging from the area of the zone of inhibition. Test compounds, such as Q4ka showed activity against gram
positive micro-organism less than gram negative organisms while Q4kd and Q4kf showed activity against gram negative
organism better than gram positive bacteria. And other test compounds such as Q4kc, Q4ke and Q4kg and Q2ke lower activity
while Q4kh did not show activity against both type gram +ve and gram —ve bacteria.
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L. INTRODUCTION
Nalidixic acid [1-ethyl-1, 4-dihydro-7-methyl-4-oxo-1, 8- naphthyridine-3-carboxylic acid] and related 4-quinolones are a group of
synthetic anti-bacterial agents [1, 2] belong to a class of heterocyclic compounds widely used in modern medicine as broad-
spectrum antibiotics. So far, a vast number of 4-quinolone derivatives has been synthesized in order to increase their antibacterial
impact or to study their physicochemical properties.[3] Apart from being used as antibacterial agent it possesses various
pharmacological activities like  gastroprotective, anti-inflammatory, antitumour, hypoglycaemic, anti-HIV, antiallergy,
bronchodilatory and antiasthmatic , PDE 4 inhibitor and platelet aggregation inhibition[4]. They have been developed for clinical
use in human [5]. They
corrupt the activities of prokaryotic type Il topoisomerases, DNA gyrase and topoisomerase IV, and induce them to kill cells by
generating high levels of double-stranded DNA breaks. Type Il topoisomerases modulate the topological state of the genetic
material by passing an intact DNA helix through a transient double stranded break that they generate in a separate DNA segment
[6].
In view of these reports and also due to continuation of our works on synthesis eight compound (Q4Ka-Q4Kh), we have developed
synthesis of of Schiff base of quinolene-4(1H)-one with the hope to improve their biological activities against some gram-positive
and gram-negative microorganisms.

Il. MATERIAL AND METHODS
The chemicals and reagent used were of AR grade and LR grade, purchased from Loba Chemicals, Qualigens, S.D Fine Chemicals
Ltd., Aldrich, Hi-Media, Merck, Sigma and Ranbaxy.

A.  Synthesis of 7-hydroxy-2methyl-4H-chromen-4-one (Q4)[7, 8, 9, 10]

4 g of acylchloride are added to a solution of 2, 4 —dihydroxyacetophenone in dry pyridine. Mixture is stirred for 18hrs at 40°C,
poured into water and extracted with ethylacetate.washed 3 times with 1IN HCI and subsequently with aqueous sodium carbonate
solution and added drop wise at 5°C to a suspension of 330mg of sodium hydride (80% in mineral oil), cooling bath is removed and
mixture is stirred for 4hrs at RT. Then 1.5ml of acetic acid and 250ml of water is added, followed by extraction of with ethyl
acetate. The residue is chromatoghaphed on silica gel to remove starting material and major by product. Cyclization of the resultant
7-hydroxy-2methyl-4H-chromen-4-one is achieved by treatment with 20ml of 32% aqueous HCI in methanol.

B. Synthesis of 1-amino-7-hydroxy-2-methylquinolin-4(1H)-one (Q4A) [11]:

2.92g of 7-hydroxy-2methyl-4H-chromen-4-one dissolved in 30ml of ethanol and 6.4g of hydrazine hydrate was added to the
mixture and reflux for 12hours. Cool it and evaporate the solvent at reduced pressure. Then neutral the mixture, the brown color ppt
obtained.Reaction confirms by TLC
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C. Synthesis of Schiff Base of 1-amino-7-hydroxy-2-methylquinolin-4(1H)-one (Q4AA-Q4AH) [12]

To a solution of 0.01 mol of quinolone in 30ml of ethanol, 0.01 mol of ketone was added. The mixture was refluxed for 5-7hrs.Cool
to room temperature and pour into 100ml of ice cold water. Filter the solid wash out with 30ml of cold water, dry and crystallized
from ethanol, water.
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Table 1: List of aryl ketones used for synthesis of Schiff’s bases.

S.NO. | COMPOUND R R R?

1 Q:ka CHs, H OH
2 Q:kb CHs, H H

3 Q:ke C6Hs | H H

4 Q:kd CHs, H NH,
5 Q:ke CHs, H NO,
6 Qukf CHs, H F

7 Q:kg CHs, H Br
8 Q:skh CHs, H Cl

D. Determination of Antibacterial Activity

All the eight synthesized test compounds were tested against two species of bacteria namely Klebsiella pneumonia and
Enterococcus faecalis successfully procured from Microbial Culture collection, National Centre forcell science, Pune, Maharashtra,
India The lyophilized cultures of bacterial strains upon culturing in nutrient broth for 24-48 hours at 37°C in an incubator resulted
into turbid suspension of activated live bacterial cell ready to be used for microbiological study. From the broth of respective
revived cultures of bacteria loop full of inoculum is taken and streaked on to the nutrient agar medium and incubated again at same
culture conditions and duration that yielded the pure culture colonies on to the surface of the agar culture that are successfully stored
in refrigerated conditions at 4°C as stock culture to be used for further experimentation. The lawn cultures were prepared with all the
microbes used under present study and sensitivity of bacteria towards the various synthesized compound were studied at the
concentration of 100 pl using well diffusion method [13, 14, 15].

The synthesized compound used to suitably dilute up to the concentrations of 100, 50 and 25 pg per ml and applied on to the test
organism using well diffusion method. Results of the experiment are being concluded in the Table no.1, which clearly shows the
anti-microbial activity of synthesized compound of 2 bacteria used in present work.

I1l. RESULTS AND DISCUSSION
A. Synthesis and the Spectral Studies
The starting material for the synthesis of 7-hydroxy-2methyl-4H-chromen-4-one, resacetophenone is prepared by taking equal
amount of fused ZnCl, and resorcinol according to literature [16]

B. Spectral data

1) 7-hydroxy-1-{[(1E)-1-(4-hydroxyphenyl)ethylidene]amino}quinolin-4(1H)-one(Q4ka): Yield: 63%, MP. 98°C, colour: Cream,
IR (KBr, cm-1):3293(OH stretching), 1648(C=0), 1598(C=N), 1548(C-C ar), 1484(N-N), 1235(C-N), 1058(C-O). 1H NMR &
ppm 7.40(CH benzene), 7.38(CH benzene), 7.27(CH benzene), 4.84(OH ar), 3.28(CH aliphatic), 1.26(CH aliphatic).
Mass:295.0(M+1 peak).

2) 7-hydroxy-1-{[(1E)-1-phenylethylidene]amino}quinolin-4(1H)-one(Q4kb): Yield: 65%, MP. 110°C, colour: Dull red, IR
(KBr,cm-1): 3396(OH stretching),3021(CH),1656(C=0),1609(C=N),1539(C-C ar),1489(N-N),1221(C-N),1065(C-0). 1H NMR
d ppm 7.71(CH benzene), 7.69(CH benzene), 7.37(CH benzene), 7.36(CH benzene), 7.15(CH benzene), 6.47(CH benzene),
4.84(OH ar, CH aliphatic), 1.21(CH aliphatic). Mass:279.0(M+2 peak).

3) 1-[(diphenylmethylidene)amino]-7-hydroxyquinolin-4(1H)-one(Q4kc): Yield: 46%, MP.104°C, colour: Cream, IR (KBr, cm-1)
3280(0OH sretching), 1643(C=0), 1602(C=N), 1547(C-C ar), 1493(N-N), 1230(C-N). 1H NMR & ppm 7.4(CH benzene),
7.27(CH benzene), 6.99(CH benzene), 4.84(0OH ar), 3.29(CH aliphatic), 1.26(CH aliphatic). Mass: 341.3(Molecular ion peak).

4) 1-{[(1E)-1-(4-aminophenyl) ethylidene] amino}-7-hydroxyquinolin-4(1H)-one (Q4kd): Yield: 61%, MP. 180°C, colour: Cream,
IR (KBr,cm-1) 3284(OH stretching),1642(C=0),1602(C=N),1547(C-C ar),1439(N-N),1234(C-N),1062(C-0O). 1H NMR 6 ppm
7.4(CH benzene),7.27(CH benzene),6.99(CH benzene),4.84(OH ar),3.18(CH aliphatic),1.23(CH aliphatic), Mass:294.2(M+1
peak).

5) 7-hydroxy-1-{[(1E)-1-(4-nitrophenyl) ethylidene] amino} quinolin-4(1H)-one (Q4ke): Yield: 60%, MP.190°C, colour:
Cream,IR (KBr,cm-1) 3396(OH stretching),1650(C=0),1606(C=N),1567(C-C ar),1487(N-N),1387(N-O), 1H NMR & ppm
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7.4(CH benzene),7.38(CH benzene),7.25(CH benzene),4.84(0OH ar), 3.28(CH aliphatic),1.26(CH aliphatic), Mass:323.9(M+1
peak).

6) 1-{[(1E)-1-(4-fluorophenyl)ethylidene]amino}-7-hydroxyquinolin-4(1H)-one(Q4kf): Yield: 55%, MP. 200°C, colour:light
brown,IR (KBr,cm-1)3391(OH stretching),1657(C=0),1612(C=N),1551(C-C ar),1441(N-N), 1H NMR & ppm 7.4(CH
benzene),7.26(CH benzene),6.99(CH benzene),4.84(0OH ar), 2.31(CH aliphatic),1.26(CH aliphatic).Mass: 298.1(M+2 peak).

7)  1-{[(1E)-1-(4-bromophenyl)ethylidene]amino}-7-hydroxyquinolin-4(1H)-one(Q4kg): Yield: 61%, MP. 193°C, colour: Cream,
IR (KBr, cm-1) 3351(0OH),1646(C=0),1612(C=N),1551(C-C ar),1432(N-N), 1H NMR & ppm 7.3(CH benzene),7.37(CH
benzene),7.36(CH benzene),7.24(CH benzene),4.84(0OH ar),3.29(CH aliphatic),1.26(CH aliphatic). Mass: 357.6(Molecular ion
peak).

8) 1-{[(1E)-1-(4-chlorophenyl)ethylidene]amino}-7-hydroxyquinolin-4(1H)-one(Q4kh): Yield: 58%, MP. 210°C, colour: Cream
IR (KBr,cm-1) 3372(0OH), 1652(C=0),1622(C=N),1557(C-C ar),1435(N-N), 1H NMR & ppm 7.4(CH benzene ),7.25(CH
benzene),7.00(CH benzene),6.60(CH benzene),6.43(CH benzene),4.84(0OH ar),3,29(CH aliphatic),1.26(CH aliphatic). Mass:
314.1(M+1 peak).

C. Antibacterial Activity

All the eight compounds synthesized, purified and characterized were screened for their qualitative antibacterial activity. They were
tested against two species of bacteria namely, Klebsiella pneumonia (gram- negative) and Enterococcus faecalis (gram-positive).
The technique used was well diffusion method using Ciprofloxacin as standard Stock solutions of the synthesized compounds were
prepared in DMSO. Table 2 shows the antibacterial activity of Schiff Base of 1-amino-2-methyl-7-hydroxy-4-quinolone.

Table: 2
Micro- organism— Enterococcus faecalis Klebsiella pneumoniae
In mm In mm
Mean Mean
Sample| 100(pug/ml) 50(ug/ml) 25(ug/ml) 100(pug/ml) 50(ug/ml) 25(ug/ml)
Q4KA 18+0.28 12+0.28 10+0.57 - - -
Q4KB - - - 13+0.86 12+0.28 6+0.57
Q4KC 16+0.57 13+0.86 9+0.5 - - -
QKD - - - 22+0.57 19+0.86 15+0.76
Q4KE 16+0.57 10+0.57 6+0.57 13+0.86 10+0.57 9+0.28
Q4KF - - - 20+0.28 15+0.76 10+0.57
Q4KG 14+0.28 13+0.86 10+0.57 14+0.28 10+0.57 8+0.5
Q«KH - - - - - -
Ciproploxacin 26+4.04 14+1.15 12+0.57 3315 30+2.88 25+0.57

Test compounds, such as Q4ka showed activity against gram positive micro-organism less than gram negative organisms while
Q4kd and Q4kf showed activity against gram negative organism better than gram positive bacteria. And other test compounds such
as Q4kc, Q4ke and Q4kg and Q2ke lower activity while Q4kh did not show activity against both type gram +ve and gram —ve
bacteria.

IV. CONCLUSION

In the present study, eight new derivatives of 1-amino-2-methyl-7-hydroxy-4-quinolone were synthesized. The scheme of synthesis
is efficient and provides satisfactory yield of the desired compounds. These compounds were confirmed by physical data and
spectral studies. The compounds were screened for antimicrobial activity against Klebsiella pneumonia and Enterococcus faecalis.
One (Q2kf) out of eight compounds has good activity against Enterococcus faecalis as good as has activity of standard drug while
Q2kc and Q2kg showed good antimicrobial activity against Klebsiella pneumonia. Present study shows that there is lots of effort
needed to improve their potency by reacting synthesized compounds with several molecules to improve their antimicrobial activity
compare to drugs already in market having quinolone moiety.
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