pus
ey euand
s ,,....e.w_é qung YIS
ehephpnet®® i
£202-80-40 . M @@\&L/ = %850+
0 o1 ®RP S o vy b B % ® pieas | (8 xasnas ¥

ysydu3 adeniuey Aaewiad

VIONI uoifay | Auno) 9 1€3), 13d SANss|

Ajyuow-g Kauanbasgy CRET paysiqnd 1295 3T
S}NSaY YIS 0 LINIaY W

AUSUSIA 7] ausqam Jaysngnd AusUSIA ) asqam jewnor

ool @  SBumesS

ey eipuiney ‘awodam

W O% +e 6 °

0

w

alop weay

uoijewrioju| jelauan

100 Z9% ‘VION! “IYdOHE ‘0d9 ‘SE XO8 0d ‘02 T18Nd JIFLLNIIDS TVANIYO J24siiqnd

6£05-TEZT / XOZO-0L60 NSSI= / NSS!

jewinor siyL aseys > AYMLSIWIHD 40 TYNINOT TVANIIHO

isjewsnol

SSIWS|Q .
ajenjead nok diay o) I8 Mau N0 INo 43310

ua) diay speojumog duosnuep ynepw S|EWINO[ L2Ieas

jewnoy ey awaps o gam, L) X Yaess ajboan - SIUBIS JO GRM

syijouct-jeLanolwordeauepiul/sdny ®

UOIIBLLIOJU| M3IADY 1234

uoday uoijes) |ewinor

afesano) d2uaRs 40 gIM

LOIBLLIOU] |RIBUaD

st jeusnor Jaise

9} 2

)

| X n0s - $nd0ds - Maaid sndods (251




1SSN: 0870-020 X
CODEN: OJCHEG
2023, Vol. 39, No.(1):
Pg. 197-201

ORIENTAL JOURNAL OF CHEMISTRY

An internatipnal Lpon Access, Pear Haviewed FAasenrch Journal

www.oriantjchem.org

“ Anti-microbial Study and Synthesis of Schiff bases of
3-actyl 4-hydroxy Quin?lin- -one”

SHIVRAJ S. ANJANIKAR' and SANTdSH S. CHANDOLE™

pepartment of Chemistry, gharadchandra College, Naigaon, District-Nanded MS-431709, India.
*zpepartment of Chemistry, S. G. B. College, Puma Jn., MS-431611, India.
»Corresponding author E-mail: \iclmndme@reddiimaul,com

m-x)

hupw'/-.lx.dr.u.mg.' 100,13005/0jc/3901 24
(Received: Noveniber 10, 2022 Accepted: Feouray 14, 2022) 'I

ABSTRACT

Quinoline based new Schiff bases were synthesizad (rom 3-Acty!t 4-Hydroxy Quinalin-2-

'(1H)-one and screened thelr antibacterial and antifungal activity. The Schiff bases 4-hydrexy-3-
(1-((4-picolin~2-yI)imino)elhy!)quh~o\in-2-(1H)~onelL,). 4-h’ydroxy—3-(1-((5~picoun»2-yl)imino)elhyl)
quinolln-2(1H)-one(Lz). 4-hydroxy-3-(1-((G-pucoliq-2—y\)~imlno)emy\)qulnolin-z(1H)-one(L,) and
4-nydroxy-3»(1-((3-nizro-4-plco\ln—2-yl)Imino)a\nyl)qulnolin~2-(1 Hy-onelL,) were prepared from 3-Acetyl
4-Hydroxy Quinalin-2-One with 2-gmino picolines. The structures of Schill bases were confirmed
by Infrared, mass, protan-HMR and YCNMA speciral analysis. In vitro studias ol these Sohilf bases

were carried out for their antibactetial activity by Agar contact method and antifungal activity by the

poison plate meathod. The bactarial species usad Wale 8. sublilis, E. coli, S typhi and 8. aureus.

Fungal specles used were monelifarme, A. nlger, A, flapus, and P chrysogenum.

Keywords 3-Actyl 4-Hydroxy ()umuhn".’.-()ne.;Amano pleoling, gpacural study,
Schiff bages, Hiological study.

alkaloid, extracted from Haplopfhyuum bucharieum

and Haplophylium foliosum respectively. Both have

study of nitrogen containing [1eterocychic gstrogenic action. Viral-RNA polymerase Ishibitory

molety Is being very popular area of intarost for  action of few 4-i-|ydroxyqu'1noline~2~one derlvatives eoE-
regearchars as these poOSSess pharmaco\ogical such as Compounds (1) and (1V) strongly prevant I . am
properties. Quincline is an important fjused the replication of the Hepacivirus cA? l ‘
heterocyclic aromatic compound. d-l'\ydroxyqumonn- ,
2(1H)-one, the essential moiety of major interest of , fil
the many research as it has Importance due to its
synthetic, medicinal values.'? The jmportanca of
this structural molety is due 10 its presance In many
naturally oceurring organic heterocyclic compounds.
gucharidine (1) and feliosiding i is quinoline

INTRODUCTION

in addition to this 4-Hydroxy-2(1H)- I
quinolinones alongd with their derivatives aré among } {
the group of valuable heterocyclic compounds |
assoclated with many pharmacological,lHa various
medicinal values such as analgesic,™ antl-
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inflammatory,*s diuretic,'® antiallergenic,” arally
active antagonists,' cardiovascular agants L
nticanvulsant,® antimicrobial (antivactaral 2n¢!
éntihlngal),?'\‘ antitubercular ™ dye-stufis,*™
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Fig. 1. Bislogically aclive Quinoline derivatives

The condensation reaction of carbonyl
moiety with primary amines forms azomethine
group also referred as Schiff's base. Thi researcher
have ohservad thelr wide spread pharma-ceulical
applications such as, anti-oxidant,® anti-cancer”
antimicrobial *= anti-nflammatory.™

Contemplating the above evidences and
thelr incraasing significance of medicinal and
biological values initiated 1o synthesize few new
Schiff bases with substituted amino picolines and
3-acetyl-4-hydroxyquinolin-2-one and study their
biological activity, All these Schiff bases were
subjected to antibacterial and antifungal assessment
competing with standard drugs.

EXPERIMENTAL

Synthesis of 3-acetyi-d-hydroxyquinolin-2-one

3-zoetyl-4-hydroxyquinolin2-one is
prepareh by refluxing methyl 2-aminobenzoate
(48 mL) and sthy! 3-oxcbutanoate (42 ml) with
catalytic amount of sodium (8.7 g) in absolute
ethano! (125 mL) for six hours. After complation of
reaction, mixture was poured over ice and acidify
with acetic acid, white colored solid formed was
filtered and washed with water. Glacial acetic acid
is used for the recrystallization of product. |

Synthesis of schiff bases of 3-acetyl-4-hydroxy-
quinolin-2-one

100 mL of pure ethyl alcohol is combined
with 0,05 moles of 3-acetyl-4-hydroxyguinolin-g
one (1), 0.05 moles of gromatlc amine {lla-d), and
0.2 g of N,N-dgngtt
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heating mantle, the reaction mixture in Ihe alconol is
peated for tisree hours at refluxing temperature. The
mixture s analed thres haurs later The solid Seniff
sese is vacuum fitered after being washad with
sthanol. The Schifl base |s dried and recrystallized
from ethanol. The purity of the Schiff hases was
chacked by m.p. and TLC.

Biological activity
Antibacterial activity

Anti-bacterial activity was performed
by agar contact method.® &, sublilis and S. lyphi
were gramsve bacteria that were utilized as test
arganisms, whereas 8. aureus and E. coll were
gram-ve microorganisms. Mueller Hinton Agar
for bacteria was used for all tests for antibacterial
activity. Ampicilin was used as positive control for
hacteria. The solvent and positive control used was
DMBO, Antibiotics and dehydrated media powder
yere brought from Hi-Media, India. Using sterile
wire-loop, tast organisms were asaptically added
1o sterile MH broth before being incubated at 37°C
lor 18 hours, This suspension was ulilized as an
noculant. Wells in the media plates with a 10mm
diameter were made using a sterile cork borer for the
addition of compound solutions and controls. With
the aid of a micropipette, 100 pL of the compound
solution was aseptically poured to the wells to reach
a ultimate strength of 10 g of compound in gach
well, As controls. the same quantity of DMSO and
ampigillin selution were introduced  The plates were
conled for 30 mir to allew solutions to diffuse through
the agar substrate. Further, Plates ware incubated
at 37°C lor 4 petiod of 24 hours. The zone miargin
should be regarded as the region thal does nol
clearly display any expansion that the unaided eye
can see. With a measuring scala in millimetres, the
slean zone was measured.

Antifungal activity

The poison plate approach was used to
provide antifungal activity.®' For the evaluation of
antifungal activity, Potato Dextrose Agar (FDA)
media was utilized as a culture. The sterilization
of the medium was archived by autoclaving at
120-125°C for 25-30 min under 15 psl of pressure.
26 mL of steriized, melted PDA was addaed to
sterilized petri plates with 2mb of each component,
and Ihe mixture was then gently stirrecl in a curcuiar
motion o get hamagenized. Wih positiva Nedmycin

- and negative DIMSO controls, the identical prm:\(;}
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was followed. A. niger, A. flavus, F. monaliforme,
and P chrysogenum were chosen to assess the
antifungal activities, The fungal spores from the slan!
culture were transferred to a test tube containing
sterlle saline and thoroughly mixed with a slerile
wire loop. As an inoculant, this spore solution was
grployed. The plates were kept for incubation for
100 h at room temperature. Further, the growth of
the infectad fungi was monitored on the plates. The
outcomes were noted.

RESULT AND DISCUSSION

All reactions were conducted using stancard
procedures. Inthe presence of sadium ethoxide, methyl
anthranilate and ethylacetoacetate were refluxed to
produce the intermediate 3-acetyl-4-hydroxy-quinalin-
2(1H)-one (1) needed for the synthesis of Schifi
bases. The purity of the intermediate product (1) was
assessed by TLC afteritwas recrystallized in ethanal
Varlous substituted 4-hydroxy-3+(1 -(heteroarylimino)
athyl)guinalin-2-one (L-L,) were prepared carrying
out reaction in ethanel for 4 hours.

In the analytical resulls as detailed above, the
significance of the peaks identified in the IR, "HNMB,
and “CNMR speclra of the compounds (L-L,) Is
clarified. The compound (L,-L,) IR spectra have shawn
a prominent band al 3507-3498 cm™ and is given 10
the (~OH) vibration, confirming the presence ol enalic
-OH group present in Schiff bases.® 1614-1607 cm”’
is predicted for the (C=N) vibration, confirming the
formation of Schiff bases.®The two bands at 1570
1504 cm*t and 1470-1422 cm! are designated to the
aromatic ring. Strong band belween 1664 and 1658
em'! s assigned for lactam carbonyl.

Each of the (L1-L4) 1H NMH spectra
showed a singlet(3H) In the range 2.23-2.38 ppm
that was attributed to an methyl hydrogen honded 10
imine group. A singlet (3H) in the region 2.22-2.G5
ppm s given to picoline’s methyl substituent , The
peaks obsecved in the region 8.2 and 7.0 ppm were
ascribed for aromatic Hydrogen atoms. The existence
of the 4-hydroxyl group is confirmed by a wide singlet
at 15.63-15.92 ppm. The peak observed belween
10,50 — 10.64 ppm reveals the presence of secondary
amino group.34Lactam carbon revealed peaks in the
range of 165-161 ppm, while imine carbon showed
peaks in the range of 176-175 ppm. The explanation

and mass spectra, as well as molecutar ion peaks,
supports the structures of compounds (L1-L4).

The synthesized Schiff's bases were
investigated for anti-bacterial with Bacillus sublilis
and Salmonella typhi (Gram-pusitive acteria)
while Staphylococcus atieus and Eschernchia coll
(Gram-negative bactena). The results are reported
n Table 1. All compounds have displayed good
antibacterial activity with all bacterial species in the
range of 10-14mm diameter of zone of inhibition but
lesser, except L, which shown maximurm zone of
inhibition within range of 16-18mm of diameter than
relerence used. The enhanced activity observed in L,
might be due to presence of nitro group in the moiety.
Thae screening test for antifungal aclivity against
Emoneliforme, A, niger, A. flavus, and F.chrysogenum.
fungi revealed that (L -L,) exhibit significant activity,
esnecially;L‘ have shown minimum growth of all fungl.

Reaction scheme
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Fig, 2. Synthesis of Schiff bases Litol,
Table 1: Anti-bacterial activity

Zona vl Inhibition
(diamater measurea i mm)
Granr-posiiive Gran-pagalive
& wyphl  Bosubilis E coll Saureus

Synthesized Schitl base

Ampicillin (Referenca) 19 16 18 17
L1 13 1 12 1
12 14 12 3 14
L4 13 10 L 10

LA 17 16 ) 18
|

Spectral data for the synthesized compound is
given as below '
- 4-h&droxy-3-(1-((4—plcoun-2-y|)imxno)emyn
quinolin-2(1H)-one

Yield: 72%: Colour: Yellow; Melting Point:
534-236°C IR (KBr, cm™): 3500 Broad -O-H and
alic, 3402 Broad and weak »N-H, 1668(>C=0)
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was followed. A. niger, A. flavus, F. moneliforme,
and P chrysogenum were chosen to assess tha
antifungal activities. The fungal spores from the slant
culture were transferred to a test tube containing
sterile saling and thoroughly mixed with a sterile
wire loop. As an inoculant, this spore solulion was
employed. The plates were kept for incubation for
100 h at room temperature. Further, tha growth of
the infected lungi was monitored on the plates. The
outcomes were noted.

RESULT AND DISCUSSION

All reactions were conducted using standard
procedures. Inthe prasence of sodium ethoxide, methyl
anthranilate and ethylacetoacetate were rafiuxed (o
produce the intermediate 3-acetyl-4-hydroxy-quinalin-
2(1H)-one (1) needed for the synthesis of Schiff
bases. The purity of the intermediate product (1) was
assessed by TLC afteritwas recrystallized In ethanal,
Various substituted 4-hydroxy-3-(1-(hete! oaryiimine)
ethyl)quinolin-2-one (L-L,) were prepared carrying
out reaction in ethanol for 4 hours.

(n the analytical resulls as detailed above, the
significance of the peaks identified in the TR, "HNME,
and “CNMR spectra of the compounds (L-L) s
clarified. The compound (L,-L,) IR spectra have shown
a prominent band at 3507-3498 emv! and is given 10
the (-OH) vibration, confirming the presence of enalic
-OH group present in Schiff bases.* 1614-1607 cm”!
is predicted for the (C=N) vibration, confirming the
formation of Schiff bases.® The two bans at 1570
1504 cm and 1470-1422 cm! are designatad to the
aromatic ring. Strong band between 1668 and 1658
om! Is assigned for lactam carbonyl.

Each of the (L1-L4) 1H NMR spectra
showed a singlet(3H) in the range 2.23-2.38 ppm
that was attributed to an methy! hydrogen bonded 10
imine group. A singlet (3H) in the region 2.22-2.65
ppm Is given to picoline’s methyl substituent . The
peaks observed in the region 8.2 and 7.0 ppm were
ascribed for aromatic Hydrogen atoms. The existence
of the 4-hydroxyl group is confirmed by a wide singlet
at 15.63-15.92 ppm. The peak observed belween
10.50— 10.64 ppm reveals the presence of secondary
amino group.34Lactam carbon revealed peaks inthe
range of 165-181 ppm, while imine carbon showed
paals in the range of 176=175 ppm. The xplanation
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QAC

proviwlher peaks found in THNMH, 13CNMR
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and mass spectra, as well as molecular ion peals,
supports the struclures of compounds (L1-L4).

The synthesized Schiif's bases were
irivestigated for anti-bacterial with Bacillus subtilis
and Saimonella typhi (Grar-positive bacteria)
while Staphylococcus avreus and Escherichia coll
(Grani-neqative bacterla). The rasults are reported
in Table 1. All compounds have displayed good
antibacterial activity with all bacterial specles in the
range of 10-14mm diameter of zone of inhitition but
{esser, except L, which shown maximum zone of
inkibition within range of 16-18mm ol diameter than
reference used, The enhanced activity cbserved in L,
might be due to presence of nitro group in the moiety.
The screening test for antifungal activity against
Emoneliforme, A. niger, A. flavus, and F, chrysogenum.
fungl revegled that (L,-L,) exhibit significant activity,
es;:eclally‘L‘ have shown minimum growth of all fungl.
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Flg. 2. Synthesis of Schitl bases L, tok,
Table 1: Anti-bacterial activity

Zone ol Inhibilion
(diarnater measuren 1 mm)
Gram-positive Gram-negalva
S.typhil - B. subtlis E- coli S.aureus

Synthesized Schifl base

18

Ampicillin (Reterence) 19 16 17
L1 13 11 12 '
(5] 14 12 13 14
Lg 13 10 14 10
L4 17 16 H 18

Spectrek data for the synthesized compound is
glven as below
L: 4-hydroxy-3-(1-((4-picolin-2-yljimino)ethyl)
quinolin-2(1H)-one

' Yield: 72%; Colour: Yellow; Meiting Point:
934-236°C IR (KBr, crm): 3500 Broad -O-H and
=nolic, 3402 Broad and weak sN-H, 1668(>C=0)
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