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ABSTRACT

Present work describes the synthesis of 6-nitro-4-hydroxy-2-quinolone derivatives by Nitration of 4-
hydroxyquinolines | a,b give 4-hydroxy-6-nitroquinolines I 1a,b. Alkaline hydrolysis of I1a,b give 5-nitrosalisylic acid
V. Compounds | 1a,b reacted by the condensation with substituted aryl aldehyde e.g anisaldehyde and bezal dehyde
in ethanol and with thiourea, semicarbazide and urea, to give Vla-d and Vlla-c respectively. The structure of all
these newly synthesized compounds are established by elemental analysis, IR, *H-NMR spectral data. These
compounds were evaluated for microbial screening against Gram positive & Gram negative bacteria and fungi

strains such as Aspergillus nigar and Aspergillus flavus. Most of these compounds showed moderate to good activity
against all the species of bacteria and fungi.
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INTRODUCTION

A simple routes to obtain a series of acryloyl aattlylidene derivatives of 6-nitro-4-hydroxy-2-galone
structures are of great interest because of thavement of these 4-hydroxy-2-quinolone derivagive various
biological fields[1-4] They are used in medicireahd drugs field with wide range such as antithyrait
antituberculosis activities [5] ,anti-inflammatof§] ,PET radioligands for the glycine- binding sibé NMDA
receptors [7], molluscicidal and larvicidal actig&[8], antimicrobial agents [9] , anti angiogenid®],aldose
reductase inhibitor [11],multiple sclerosis theegpl2], anti HIV [13],antitumor[14], antidepresqdif,antioxdants
[16] tyrosine kinase inhibiting agents [17] antigatsants[18] and antiseptic agents [19]. They @ls® useful
intermediates in the manufacture of azo dyes [40-22

Over the past two decades, 4-hydroxy-2-quinoloeeivdtives have attracted much attention due tdr the
considerable biological and pharmacological agésit so these assets prompted us to prepare seme
substituted quinolinone derivatives with potentiablogical activity. In light of these observationge have
synthesized some new acryloyl and ethylidene freattion of 6-nitro-4-hydroxy-2-quinolones with stituted
aryl aldehyde ,urea and its derivatives in goagldyi Most the synthesized compoundisa-d andVIla-c were
screened for their antimicrobial evaluation agakssherichia coli, Bacillus cereus, Aspergillus niger, Aspergillus
flavus. Most of the compounds showed from moderate tmgativity.

MATERIALSAND METHODS

Melting points were uncorrected and determineaniropen capillary tubeYields corresponded to pure products.
IR spectra were recorded on a Perkin EImer SPs@&6trophotometer artti-NMR spectra on a Varian 270 MHz
spectrometerusing DMSOd6 as a solvent and tetramethylsilane (TMS) as @rial standard (chemical shifts in
& ppm). Microanalysis were carried out at the Maralytical Unit at Cairo and El-Mansoura Univeesti
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General procedurefor preparation of 3-acetyl-4-hydr oxy-6-nitro-(2H)-quinolinone I 1 a,b:

To a solution of 3- acetyl-4-hydroxy-2(1H)-quinminesl a,b (0.01 mole) in Conc. }$0O, (30ml) added powdered
KNO3(3.2 g) during one hour at temperature below - & continuous stirring then added Conc. HNID(1:4)
(5 ml) during 2 h at the same temperature. The brbguid formed was poured onto crushed ice andsiblal
product was filtered and crystallized from EtOHjtee yellow crystals of the target produtts,b.

3-Acetyl-4-hydr oxy-1-methyl-6-nitro-(2H)-quinolinone (I1a)
Yield (75%); yellow crystals; mp. 332-334°C:IR(KBecmi’):3425 (OH),3083(CHarom),1689,1628(C=0) ,1530
(NO,). Anal. calcd. for GH1gN,Os (262.06) C,54.97;H,3.84; N ,10.68 .Found : C,54i8%.64;N,10.72 %.

3-Acetyl-1-ethyl- 4-hydroxy-6-nitro-(2H)-quinolinone (11b)
Yield(65%); yellow crystals; m.p.206-208°C;IR( KBm') 3424(OH), 3093(CHarom),1697, 1626 (C=0),
1533(NQ). Anal.calcd. for H;,N,05(276.07) C,56.52;H,4.38; N,10.14.Found: C,56.67;512N,10.22%.

Preparation of 2-hydroxy-5-nitrobenzoic acid V

To a solution of 4-hydroxyquinolinoné$a,b(0.001 mole) with refluxed with aqueous 20% KOHusiain (20ml)
for 20 h, cool, pour into ice water and acidifyngsidil. HCI, then filtered the product to give Strasalicylic acid
.m.p. 229-230°C and lit .m.p.233-235°C[23] .

Preparation of substituted 3-acryloyl-6-nitro-4-hydroxy 2(1H) quinolone (Vla-d).

A mixture of 3-acetyl derivatived a,b (0.01 mole), appropriate aromatic aldehydes (0n@le) and two drops of
piperidine was heated on water bath for 1 hr.Trepect was triturated with ethanol, filtered off aagstallized
from the proper solvent to give target products.

Spectroscopic data of compounds

(E)-1-M ethyl-4-hydr oxy-3-(phenyl)acryloyl-6-nitr oquinolin -2(1H)-one(Vla)

Yield(53%); vyellow crystals; m.p.261-263°C; IR(KBm™:3448(OH) , 3090(CHarom),1640, 1612 (C=0),
1521(NQ). 'H NMR(DMSO-d6) : & ppm3.43 (s,3H,CH, 7.01-7.49 (2H,olefinicH),7.40-8.81 (m,
7H,ArH),12.20(s,1H,0OH). Anal.calcd. for ;§,N,Os (350.32) C,65.14;H ,4.03;N,8.00 .Found : 65.37;
H,4.11;N,8.03%.

(E)- 4-hydroxy- 1-methyl -3-(3-(4-methoxyphenyl) acryloyl-6-nitroquinolin-2(1H)-one(VIb)
Yield(35%);yellow  crystals;m.p.265-267°C; IR(KBgm™) : 3448(OH) ,3101(CHarom), 1648,1613(C=0 ),
1531(NQ). Anal.calcd. for GoH;6N2Og (380.43) C,63.14;H,4.23;N, 7.39.Found : 63.26; HBAN,7.15%.

(E)- 1-ethyl-4-hydroxy- 3-(phenyl)acryloyl-6-nitroquinolin-2(1H)-one(VIc)

Yield(63%);yellow crystals;m.p.242-244°C; IR(KBr, me): 3424(0OH) ,3091(CHarom),
1700,1609(C=0),1521(N{ Anal.calcd. for GoHigN,Os (364.35) C,65.93;H,4.43;N,7.69.Found : 65.74;
H,4.23;N,7.79%.

(E)-1-Ethyl-4-hydr oxy-3-(3-(4-methoxyphenyl)acr yloyl)-6-nitroquinolin-2(1H)-one(V1d)
Yield(45%);brown crystals;m.p.211-213°C; IR(KBr, ¢n 3446 (OH) ,3089(CH arom) , 1668,1615
(C=0),1525(NQ).

'H NMR(DMSO-d6) : & ppm 3.88(s,3H,0CH), 7.55-7.60(q,2H,olefinic H) , 4.29(q,2H, N-GH,1.32(t,3H,CH)
7.63-8.82 (m,7H,ArH) ,12.20 (s,1H,0H),Anal.calcibr CyH;gN,Os (394.38) C,63.96;H,4.60;N,7.10.Found :
63.70; H,4.83; N,7.32 %.

Preparation of urea ,thiourea , and semicarbazide derivatives of 3-acetyl-1-methyl or 1- ethyl- 6-nitro-4-
hydroxy2(1H) quinolone(VIla-c)

A mixture of 3-acetyl derivatived a,b (0.01 mole) in ethanol (10ml) with urea and igsidatives (0.01mole) was
refluxed for 1 hr and left to cool. The solid fortheras filtered and crystallized from the properveat to give
target products .

(E)-1-(1-(4-hydr oxy-1-methyl-6-nitr o-2-oxo-1,2-dihydr oquinolin-3-yl)ethylidene) thiourea(Vl1la)
Yield(40%);yellowish brown crystals;m.p.186-188°R(KBr, cm™) :3676,3650(NH),3423(0OH) ,3092(CHarom),
1670,1607 (C=0), 1525(Nfp . Anal.calcd. for GH1.N,0,S (320.32) C,48.74;H,3.77;N,17.49.Found : 48.65;
H,3.65;N,17.58%.
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(E)-1-(1-(4-hydr oxy-1-methyl-6-nitr o-2-oxo-1,2-dihydr oquinolin-yl)ethylidene)semicar bazide (V11b)

Yield(56%); yellowish brown crystals;m.p.198-2009&(KBr,cm™): 3676,3652(NH), 3423(OH) ,3088(CHarom),
1669,1616 (C=0), 1520(Nf2 Anal.calcd. for GH;aNsOs (319.22) C,48.90;H,4.10;N,21.94.Found : 48.89;
H,4.36;N,21.73%.

(E)-1-(1-(1-ethyl-4-hydr oxy-6-nitr 0-2-oxo-1,2-dihydr oquinolin-3-yl)ethylidene) urea(Vlic)
Yield(60%);yellowish brown crystals; m.p.175-177°@(KBr, cm™) .3676,3650(NH), 3447(OH), 3093(CH
arom), 1680, 1610 (C=0), 1522(MO 'H-NMR : 2.09(s,3H,CH), 4.28 (g,2H,N-CH),1,30(t,3H,CH),7.78-
8.60(m,,3H,Ar H) ,12.03 (s,1H,0OH), 8.60(s,2H,NH  Anal.calcd. for @H,N,Os (318.23) C,52.83;H,
4.43;N,17.60. Found :52.88; H,4.67;N,17.72%.

Antimicrobial Activity

Most of synthesized nitroquinolinone derivatiélsa-d& V1la-c were screened for their antibacterial and antifunga
activity tested in vitro against Gram positive tesium Bacillus cereus, Gram negative bacteriurischerichia coli
and two fungiAspergillus nigar andAspergillus flavus.

Nutrient agar medium has been utilized for growtegt organisms. The diameters zones have beenassed
parameter to express the anti- microbial activihere most of the compounds were tested at a umiopeof 200
— 300 uL . These synthesized compounds were hazllhg evaluated and results are reportedable 1.

Table 1 Antimicrobial study of newly 6-nitro-4-hydr oxy-2-quinolone derivatives

Comp. No. Bacteria Fungi

Escherichia coli

Bacillus cereus

Aspergillus flavus

Aspergillus nigar

lla

+

+++

+

+

IIb

+++

+++

vid

+

+

Vila

T
+
+

+

Vilb

+++

+

+
+
+

Vlic

++

+

Highly active: +++; large clearing zone/ Moderately active; ++ ; medium clearing zone
Sightly active: + ; small clearing zone/ Inactive : - ; no clearing zone.

Scheme 1:
OH OH
R2 O,N R?
\ \
CHNO3/H2504/KN03
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O,N CO,H O,N CO,H
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in I, 111,aR! =CH, ; R? = COCH,
O=N COM b,R! =C,Hs ; R? = COCHy
OH
\%

RESULTSAND DISCUSSION

It has been found that , 6-nitro-4-hydroxy-2(1H)rgploneslilab were prepared through nitration of 4-hydroxy-
2(1H)-quinoloneda,b using a mixture of concentrated nitric acid andasmtrated sulphuric acid in the presence of
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potassium nitrate at %6. Hydrolysis oflla,b with 20% aqueous potassium hydroxide gave 5-ritiogic acidV
[ 23] . Formation of 5-nitrosalicylic aci¥f in this reaction was taken as evidence that tivtreof 4-hydroxy-
2(1H)-quinoloneda,b occurred at position &¢heme 1).

In this work, we have studied the reactivity of iGar4-hydroxy-2(1H)-quinolonesl towards different reagents .
Thus, 11 reacted readily with aromatic aldehydes in presesf ethanol and catalytic amounts of piperidifoe
which four productd/l a-d seemed possible. Structuléswere readily ruled out by analytical data of thaction
products. Thus, structur®d were established for the reaction products basetRaspectrum of compoundla
showed the presence of absorption bands at 3448enof group OH ,at 1640 and 1612 ¢rfor CO groups, one
absorption band at 1521 for N@roup.'H-NMR spectra which revealed the presence of & = 3.43 ppm, the
disappearance of signal of aromatic proton in pwsi6é at & 7.32 ppm due to addition of N@roup, aromatic
protons ats = 7.40-8.81ppm and OH group &t= 12.20 ppm Also, IR spectrum of compouvitd showed the
presence of absorption bands at 34466on of group OH ,at 1668 and 1615 ¢rfor CO groups and one absorption
band at 1525 for NOgroup .*"H-NMR spectra which revealed the presence of @&tb = 3.88 ppm ,aromatic
protons ab = 7.63-8.82ppm and OH group&at 12.20 ppmgcheme2)

Scheme?2
H
O,N COCH;

X
N o}
R

lla,b

R=CHjs,CHs

R;=CeHs,CeH4OCHs(p) | R,CHO

R
Vla-d

a R=CH, R=CgHsg
b R=CH;, R;=CeH4OCHjs(p)
¢ R=GHs, R=CgHs
d R=GHs, R;=CsH,OCHjs(p)
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Scheme3
H
O,N COCH;

\
N o}
R

lla,b

R=CH;,CHs

R;=CSNH,, CONH,,NHCONH, | R;NH,

OH CHy
O,N N - R,
\ N
N o}
R
Vlla-c

a R=CH, R;=CSNH,
b R=CH;, R=NHCONH,
¢ R=GHg, R;=CONH,

Also, 6-nitro-4-hydroxy derivative¥ Il was prepared by the condensation reaction of r6-dithydroxy2(1H)-
quinolonellab with urea and its derivatives .The IR spectrumcompoundVIlb showed the presence of
absorption bands at 3676,3652 for Ngtoup ,3423ci for OH group , ,at 1669and 1616 ¢rfor CO groups, one
absorption band at 1520 for N@roup. IR spectrum of compouM | ¢ showed the presence of absorption bands at
3676,3650 for Nk 3447cnt for OH group , at 1680 and 1610¢rfor CO groups, one absorption band at 1522 for
NO, group.’H-NMR spectra which revealed the presence of @ = 2.09 ppm ,aromatic protons &t 7.78-
8.60 ppm,NH group atd=8.60 and OH group a = 12.03ppm. Also, the disappearance of absorgieomd of
aromatic proton in position 6 &t7.33 due to addition of N@roup G&cheme 3).

CONCLUSION

In summary, we have described a simple methochimsynthesis of substituted 6-nitro-4-hydroxy-2rgqlibne .The
newly synthesized compounds were confirmed by geetsal analysis and further evaluated for thetmaicrobial

activity. The antibacterial and antifungal activigvealed that most of the compounds showed madévatjood
activity. The presence of nitro group in positionaBd presence of hydroxyl at position 4 as activéooth

antibacterial and antifungal screening.
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