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This work includes “organic” composition while biologically probe for
several modern heterocyclic derivatives via 3 steps: Firstly synthesis
from some 5-membered. heterocyclic derivatives (Pyrazole while
isoindoline-1,3-dione) from quinoline. Secondly included characterized
and confirmed by using melting point, TLC, infrared spectrum analysis
whilelH-NMR. Thirdly ncluded the examination of biological activity of
some components against (4) varieties of pathogen bacteria
(Staphylococcus aureus, Staphylococcus epidermidis) gram-positive and
(Escherichia coli, Klebsiella sp.) gram-negative and fungal infections
(Candida albicans). The results of whole derivatives show stellar

Heterocyclic derivatives
Antibacterial.

biological activity compared to antibiotics (gentamyecin).
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1. Introduction
Heterocyclic organic compounds are the cyclic
components that have atoms from onto the
minimum two dissimilar items acting as members
from its ring [1]. The heterocyclic component has
been helpfully categorized based according to its
electronic structure. The saturated heterocycles
organic compounds conduct such as the acyclic
derivatives. Consequently, piperidine,
tetrahydrofuran have been traditional amines while
ethers, for reasonable stars profiles, thus, focuses
particularly study heterocyclic chemistry during
unsaturated derivatives. While the preponderance
from work implementations include unstrained 5,
6-membered rings such as pyridine, thiophene,
pyrrole, and furan. Else great group from
heterocycles were joined upon benzene loops, which
to pyrrole, furan, pyridine, benzothiophene,
quinoline, indole, thiophene, and benzofuran. Blend
from two benzene rings accord rise upon a third big
family from compounds, the acridine,
dibenzothiophene, carbazole, and dibenzofuran. The
unsaturated heterocyclic organic compounds rings
have been categorized agreeing upon the
involvement from the heteroatom onto the
combined system, pi system [2] several from the
widespread heterocyclic compounds utilized by the
medicines were being amino acids, for instance,

histidine, proline while a vitamins, tryptophan, co-
enzymes precursors like pyridoxine, B12, riboflavin,
thiamine, folic acid, E families from the vitamins,
and biotin. There was being a large number from
pharmacologically effective heterocyclic “organic”
component, a lot from who has to be within orderly
clinical utilize. The pyrimidines while its
derivatives were a pivotal part within biological
qualities. 2-Sulphanilamidopyrimidines Viz.
sulphadiazine, sulphamethoxydiazine and
sulphadiazine have fully —celebrated antibacterial
agents [3]. In abundant natural products have been
lead Quinoline scaffolding while they exhibit
remarkable  Dbiological  activities such as
antimalarial, antibacterial, antiasthmatic,
antihypertensive, anti-inflammatory agents and
antiobesity [4-6]. The derivative of pyrazole
compounds have been wutilized variouslu as a
molecule within the pharmaceutical evolution while
have a vast range from biological action,
antibacterial, antifungal and pharmacological
efficiencies like anti-inflammatory, antitubercular,
anticancer, analgesic, antipyretic, and
anticonvulsant efficiencies [7-9]. In this work, we
investigated a simple synthesis the chain form five-
membered heterocyclic derivatives (Pyrazole &
isoindoline-1,3-dione) derived from quinolone. The
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components were synthesized and evaluated for
their antibacterial and antifungal activities as
comparison with standard drugs. Reaction
sequences of the synthesized compounds have
appeared in Scheme (1,2 & 3).
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Scheme 1. Synthesis of Azo Derivative.
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Scheme 2. Synthe51s of acid hydrazide derivative
from Quinoline.
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Scheme 3. Synthesis some heterocyclic compounds
from acid hydrazide derivative.

2.Experimental

2.1 Synthesis of 1-aminoquinolin-2 (1H) -one (1)

A mixture of 2H-chrome-2-one (0.02 mole) in
ethanol (25ml), is added dropwise hydrazine
hydrate (80%) (1g, 0.02 moles) with string [10]. The
mixture was refluxed for 24 hrs. After cooling
mixture the solid formed was filtrated off and
recrystallized from ethanol: water (1:1) to give
compound (1), white precipitate, yield 88%, M.P
(136-138°C). The FTIR spectral data showed
absorption at (1639cm’, for vwC=0, quinoline),
(1597,1452 cm'!, for vC=C, Ar.), (3045 cm™, for vC-
H, Ar.), (1242 cm!, for vC-N) and (3292, 3199 cm',
for uNHs). TH-NMR spectra data showed signal at
4.2 (s, 2H, NHz-), 6.8-7.5 (m, 6H, Ar-H).

2.2 Synthesis of Azo Derivative (2)

Ethyl 4-aminobenzoate (0.01 mole) was added to
the concentrated hydrochloric acid (4.5 ml) and a
mixture of water (4 ml). The product mixture was
stirred for 10 min. Cooling the solution to (0-5) 0
°C. Adding water drop wise (2.5 ml) to a solution of
sodium nitrite (0.69g,0.01 mole) with stirring for 10
min. After that adding drop wise the product
solution of diazonium salt to a mixture of
salicylaldehyde (1.22g, 0.01 moles) in ethanol and
10% NaOH (10 mL.) in (0-5) 0 °C in pH=5.5 while
the disappearing from reactants was figured as
stated by TLC technique. Later after finishing all
additives the mixture was stirred for further 20
min. After that left for (one hour). The product solid
was filtered off and dry while recrystallized from
ethanol to give compound (2), Yellow precipitate,
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yield 81%, Melting point (160-162C°). The FTIR
spectral data showed absorption at (1660cm-1, for
uC=0), (1580,1475cm-1, for uC=C, Ar),
(2930,2855cm-1, for uCH, aliphatic), (1710cm-1, for
uC=0, ester), (3010cm-1, for vC-H, Ar.), (1275 cm-1,
for uC-0), (3200 cm-1, for uOH) and (1570 cm-1, for
uN=N).

3.3 Synthesis of Schiff base compound (3)
Compound (1) (0.0lmole) mix with (10 mL.) of
absolute ethanol, and compound (2) (0.01mole) was
refluxed for 10 hours in the presence of (3-4) drops
of glacial acetic acid. The progress of the reaction
was monitored by TLC (hexane: ethyl acetate, 7:3,
Rf = 0.81). After cooling the formed solid product is
filtered , dried and purified by recrystallized from
ethanol [12], dark yellow product, yield 52%, M.P
(328-330 °C). The FTIR spectral data showed
absorption at (1675cm, for vC=0, quinoline),
(1626cm™!, for vC=N), (1427,1489cm™!, for vC=C,
Ar.), (2993,2908cm!, for vCH, aliphatic), (1711cm,
for vC=0, ester), (3055cm’, for vC-H, Ar.) and
(1577 ecm'1, for bN=N).

2.4 Synthesis of acid hydrazide derivative (4)
Compound (3) (0.02 mole) mix with ethanol (25ml),
hydrazine hydrate (80%) (1g , 0.02 mole) is added
dropwise with mixing. The mixture was refluxed at
12 hrs. Later cooling the solid product, is filtered
off, while recrystallized of ethanol: water (1:1) to get
compound (4). Melting point: 118-120 °C, white
precipitate, Yields: 50%. TLC (hexane: ethyl
acetate, 7:3, Rf = 0.78). The FTIR spectral data
showed absorption at (1680 cm?, for C=0,
quinoline), (1633 cm, for C=0, amide), (1533,1464
cm’l, for C=C, Ar.), (3182 cm™, for C-H, Ar.), (1620
cm, for C=N) , (1570 cm’!, for N=N) and (3200-
3313 cm'!, for -NHNHy).

2.5 General procedure for synthesis of Pyrazoles.

A mixture of compound (4) (0.015mole) and ethyl
acetoacetate (1.95g.,0.015mole) or acetylacetone
(1.5gm.,0.015mole) in absolute ethanol (25 ml.) are
refluxed for 24 hrs. as stated by the TLC technique
was calculate disappearing from reactants. The
reaction mixture cools to room temperature. The
separated solid product is recrystallized from
ethanol.

2.5.1 Synthesis of 1,2-hydroxy-5(4-(3-methyl-5-oxo-
4,5-dihydro-1H-pyrazole-1-
carbonyl)phenyl)diazenyl)benzylideneamino)quinoli
n-2(1H)-one (5)

Melting point: 210-212 °C, brown precipitate, yields:
55%. TLC (hexane: ethyl acetate, 7:3, Rf = 0.61).
The FTIR spectral data showed absorption at
(1685cm1, for vC=0, quinoline), (1741cm’, for
vC=0, for pyrazole ring), (1716cm, for vC=0),

(1558,1521cm'!, for vC=C, Ar.), (3009 cm, for vC-
H, Ar.), (1618 cm?, for vC=N), (1654 cm'?, for vC=N,
for pyrazole ring), (1572 cm, for v N=N) and (2852,
2924 cm’!, for vCH, alphatic). 'H-NMR spectra data
showed signal at 2.0 (s,3H,-CHs), 2.3 (s,2H,-CHs-),
6.6-9.0 (m,14H,Ar-H, -CH=CH-, N=CH-) and 11.3
(s, 1H, -OH).

2.5.2 Synthesis of 1,5(4-(3,5-dimethyl-1H-pyrazole-
1-carbonyl)phenyl)diazenyl)-2-
hydroxybenzylideneamino)quinolin-2(1H)-one (6)
Melting point: 290-292 °C, brown precipitate,
yields: 52%. TLC (hexane: ethyl acetate, 7:3, Rf =
0.63). The FTIR spectral data showed absorption at
(1680cm™, for vwC=0, quinoline), (1695cm™, for
vC=0) , (1518,1487cm, for vC=C, Ar.), (3005cm7,
for vC-H, Ar.), (1618 cm'1, for vC=N) ,(1654 cm'?, for
vC=N, for pyrazole ring ), (1572 cm’!, for vN=N)
and (2852, 2931 cm'?, for vCH, alphatic).

2.6 Synthesis of 2-(4(4-hydroxy-3(2-oxoquinolin-
1(2H)-ylimino)methyDphenyl)
diazenyl)benzoyl)isoindoline-1,3-dione (7)
Compound (4) (0.01 mole) mixed with (0.01 mole)
phthalic anhydride (1.48gm., 0.01 mole) then
heated within an oil bath for 10 min. The reaction
mixture cooled to room temperature. The separated
solid product is recrystalized from ethanol. Melting
point: oily, brown precipitate, yields: 67%. TLC
(hexane: ethyl acetate, 7:3, Rf = 0.65). The FTIR
spectral data showed absorption at (1685cm, for
vC=0, quinoline), (1664cm™, for vC=0, amide),
(1797, 1735 cm’!, for vC=0), (1523,1489 cm, for
vC=C, Ar.), (3009 cm?, for vC-H, Ar.), (1597 cm,
for vC=N), (1570 cm'?, for bN=N) and (3271 cm'1, for
v-NH).

2.7 Biological activity assay

Pyrazole derivatives (5,6) and isoindoline-1,3-dione
(7) were screened for Antibacterial activity against
for several types from Dbacteria such as,
(Staphylococcus aureus, Staphylococcus
epidermidis ) gram positive and ( Escherichia coli,
Klebsiella sp.) gram negative and fungal infections
(Candida albicans). Employ nutrient agar medium
by way of very well diffusion method [13,14]. All
derivatives compound were pendent within water
solutions at various concentrations spread from one
mg and 0.01 mg within one hundred mL. of
DMSO, outcome are make known on MIC [minimal
inhibitory concentration] while exhibiting high
biological effectiveness from  whole those
synthesized compounds from those microorganisms
more than the activity of antibiotics (gentamycin
medication). Offer the biological realization within
Table (1).
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Table 1. Antimicrobial activities of some of the synthesized of these compounds with biological activity of

gentamycin.
Gram positive Gram negative Candida
Compound S. Aureus Str(.eptoco.c cus E.Coli Klebsiella Sp. albicans
Number epidermidis
1x102 1x103 1x102 1x 103 1x102 1x103 1x102 1x103 1x102 1x103
(5) - - 10 12 10 12 10 - 12
6 - - 12 10 - - - - -
@) - 12 12 10 12 - 11 12
Gentamycin 10 8 10 8 10 8 10 8

* Zone diameter of growth inhibition (mm) after 24 hours, at the different concentrations in DMSO.

3. Results and Discussion

3.1 Chemistry

A number of amine derivative have fully-celebrated
with their useful as onset substance for
synthesizing of another compounds, so for this
purpose some aldehyde derivative (3) which was
prepared by condensation _reaction between 1-
aminoquinolin-2(1H)-one (1) with (E)-ethyl-4-((3-
formyl-4-hydroxyphenyl) diazenyl) benzoate (2)
within the being from ethanol as a  solvent
substance  toethyl 4(4-hydroxy-3(2-oxoquinolin-
1(2H)-ylimino)methyl)phenyl)diazenyl)benzoate
(3.

The electrophilic carbon atoms of aldehyde are
often target of nucleophilic attack via amines. The
ultimate outcome of that reaction is a compound
within whose the C=0 double bond is change via a
C=N double bond. This kind from compound is
understood as an imine, or Schiff base. The
structure from the willing Schiff's bases was
assured via infrared spectrum analysis. The FTIR
spectra of compound (3) showed that the band of
NH: was indicated the disappeared NHz within the
region (3292, 3199) cm™! and the band at (1626) cm'!
due to (C=N) group.The pyrazole derivatives (5, 6)
result via the reaction ethyl acetoacetate or acetyl
acetone with hydrazide derivative (4).

The mechanism proceed ,frist by nucleophilic attack
of (NH2) group on ketonic carbonyl to form
isomethene group and second nucleophilic attack of
(NH) group of hydrazide on esteric carbonyl to form
pyrazole ring in the following steps [15,16]:
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Scheme 4. Mechanisms of Synthesis of Pyrazoles
derivative.

Hydrazine derivative (4) is the most common
reagent used for the synthesis of phthalazinone
derivative (7) via their reaction with phthalic
anhydride. Fourier-transform infrared spectroscopy
of compound (7) shows carbonyl group bands during
(1797, 1735) cm?® of respectively and the
disappearance (-NHNHb>) in (3313-3200) cm™.
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3.2 Biological activity assay has highest activity against Escherichia coli (gram—
The development from antibiotics for bacterial ve bacteria) at solution 1 mg mL~!, compound (7) is
pathogenesis includes special prominence within found to have the highest activity against
the curing of infection ailment .The antibacterial Streptococcus aureus and Staphylococcus
activity of the synthesized compounds (5-7) was epidermidis (Gram +ve bacteria) at solution 10 mg
evaluated against the bacterial strains mL1and 1 mg mL™!, while the other solution
Staphylococcus aureus and Streptococcus pyogenus compounds show either slight or no activity. Most of
(Gram +ve bacteria) and ZEscherichia coli and prepared compounds revealed a good activity
Klebsiella pneumniae (Gram -ve bacteria) by the against Candida albicans (yeast).

disk diffusion method. Standard drug (Gentamycin)

was used at a concentration of 10 mg mL™ and 1 4. Conclusions

mg mL™! for comparisons. Some of synthesized Three new heterocyclic compounds (5), (6) and (7),
compounds showed highly effective even at low have been synthesized derivatives from quinoline
concentrations. The results also showed that some molecule while have been characterized through

of synthesized compounds are effectively higher TLC, FTIR and *H-NMR spectroscopies.The

than the effectiveness of Gentamycin. The data substantial inference was that the biological
obtained in Table (1) indicate that the All of these efficiency from the top within compound (5) while
compounds (5-7) are higher than the activity from (7) in order to their include heterogenous

the residue from the Gentamycin. From the data pentagonal consist of more oxygen atoms.

obtaind in Table (1), it is found that compound (5)
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Figure 1. HNMR spectrum of 1, 2-hydroxy-5(4-(3-methyl-5-oxo-4,5-dihydro-1H-pyrazole-1-
carbonyl)phenyl)diazenyl)benzylideneamino)quinolin-2(1H)-one (5).
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Figure 2. HNMR spectrum of 1,5(4'(3,5-dimethy1-1H-pyrazole-1-carbonyl)phenyl)diazenyl)'2-
hydroxybenzylideneamino)quinolin-2(1H)-one (6).
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