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ABSTRACT

The work involves the synthesis of new four types from quinolin-2-one derivatives [[V]a-d. starting with 5,6-diphenyl-1,2,4-
triazine-3-thiol. Benzil was reacted with thiosemecarbazide in glical acetic acid to give compounds [I], which was reacted with
chloroethyl acetate and fused sodium acetate in ethanol to get compound [II]. The condensation of ester[II] with hydrazine
hydrate led to producing new acid hydrazide [III], The reaction of acid hydrazide [III], with coumarin compounds led to
formation quinolin-2-one derivatives [IV], ;. On the other hand, hydrazine hydrate with ethanol were heated under reflux to
produce a new hydrazineyl compound [III}, Then reaction [1II], with coumarin compounds led to the formation quinolin-2-
one derivatives [IV]_g.

All newly synthesized compounds have been tested for their antibacterial activity against Bacillus subtitis gram (+)ve and
Escherichia coli gram (-)ve bacteria and also on Candida albicans fungal, The synthesized compounds were characterized by
melting points, FTIR, "THNMR, and Mass spectroscopy (of some of them).
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INTRODUCTION semicarbazones or thiosemicarbazones® in sodium hydroxide
1,2,4-Triazines are the six-membered heterocyclic compounds solution.
possessing three nitrogen in their structure with general NNHCXNI, N/ﬁ X
formula C3H3N3. . o R NaOH R, \ \TQ
1,2,4-Triazines and its derivatives have been found to o) —_—
exhibit a variety of biological applications such as antifungal,' I
anti-HIV,? antiparasitic,® anticancer,* anti-inflammatory,’ 2 5 H
antiviral,® antimicrobial,” antimalarial.® Besides this, triazines [ 4] [5]
were used as herbicides, pesticides, and dyes.” ;{(l:SﬁSF CLBr
The triazine derivatives synthesized by many methods R2=H.Br

were mentioned in the literature.'%!3> While Arshad. M et al.'

synthesized the triazines as follows: Quinoline and its derivatives are important due to their

wide range of biological activities as a drug analgesics,
antiamoebic, tryphocidal, antiseptic, and anti-serotonin.!®1
In addition to the quinolin, derivatives also exhibit good
antimalarial, antitubercular, antibacterial, antihistaminic,
anti-neurodegerative, anticonvulsant, antitumor, anticancers,
and antiallergics activity.®?02

By using?’ another method and reagents, 4-hydroxyquinolin-
2(1H)-one® was synthesized from the reaction of aniline® with

[ 2] O

B
(31

Kumar. R et al.' 6-(2-amino-3,5-substituted phenyl)-
1,2,4 triazine derivatives® were synthesized by refluxing

malonic acid.” These compounds have antibacterial activity
and antifungal activity

*Author for Correspondence: sahar.fadhil.2020@ kus. ed.iq
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[8]
Tomma et a were synthesized new quinolin -2-one

dervitives'! from condensation reaction of amino compounds’
with coamarin'® using glacial acetic as a catalyst and solvent.

l.,23

CHy

Soet
N CHy H N
OO 002 O
H HO: O IJ NH
T
19] [
R=4-Br , 4-NMe,
The aim of this work is to syntheses of a new acid hydrazide

derivatives is for 1,2,4-traizine and these derivative designs to be
used for the synthesis of different new derivatives; quinolin-2-one

Scheme 1

MATERIALS AND METHODS
Materials

The chemicals were supplied from Merck, Fluka, GCC, and
Aldrich chemicals Co.

Techniques: Using potassium bromide discs, the FTIR spectra
were recorded on a Shimadzo (Ir prestige-21) FTIR spectroscopy.
Uncorrected melting points were determined on Hot-Stage,
Gallen Kamp melting point apparatus, 'HNMR spectra
were carried out by company: ultra shield 300 MHz, Bruker,
Switzerland, at University of Kazi, Turkey, (TMS) was used as an
internal standard with dimethylsulfoxide (DMSO) as a solvent.

The TLC was performed on aluminum plates coated with layer of
Silica gel, supplied by Merck, using (n-hexan/ethyl acetat) (7:3).
The spots were detected by iodine vapor.

EXPERIMENTAL PROCEDURES

Synthesis of 5,6-diphenyl-1,2,4-triazine-3-thiol [I]

This compound was prepared according leterictuer' Benzil
(1.05 g, 0.005 mol) was dissolved in 85% glacial acetic acid
with thiosemecarbazide (0.455 g, 0.005 mol) in hot water
(100 mL),the mixture was refluxed for 4 hours and the
precipitate that appeared was filtered. The orange crystals

obtained were recrystallized from ethanol to give orange solid,
yield 87%, mp 222-224°C.

Synthesis of Ethyl 2-((5,6-diphenyl-1,2,4-triazin-3-yl)thio)
acetate [II]

Amixture of compound [I] (0.329 g,0.001 mol),%* chloro
ethyl acetate (0.122 mL, 0.001 mol) and fused sodium acetate
(9.24 g, 0.003 mol) in ethanol was heated under reflux for
4 hours. Then cooled and poured onto water,the resulting
yellow solid was filtered off, washed with water, dried, the
recrystallization using ethanol to give compound [II], yield
80%, mp 98—100°C.

Synthesis of 2-((5,6-diphenyl-1,2,4-triazin-3-yl)thio)
acetohydrazide [I1I],. and 3-hydrazineyl-5,6-diphenyl-
1,2,4-triazine [III],.

A solution of compound[II]a or compound [I]b (0.06 mol) and
hydrazine hydrate (5 mL) in (10 mL) of ethanol was heated
under reflux during 2 hours.?® The mixture was then cooled
to room temperature, and the solid obtained was filtered and
recrystallized from ethanol.

Synthesis of Quinolin-2-one derivatives [IV], 4

Equivalent moles of coumarin compounds (0.01 mol) and
amine compounds[III]a, [III]b (0.01 mol) were dissolved
in glacial acetic acid (3 mL) and refluxed for 6 hours?’ and
the residue poured onto ice water to get a solid product.
The obtained product was filtered, dried at room temperature,
and recrystallized from acetone. The nomenclature, structural
formula, yields, melting points, and color of the synthesized
compounds [III]a,b -[IV],_ ; were listed in Table 1.

RESULTS AND DISCUSSION

The trazine compound [I] was prepared from the reaction of
equimolar of benzil and thiosmecarbazid in glacial acetic acid
by the ring closure reaction.'

Table 1: The physical properties of compounds [III Ja,b, [IV Ja-d

Comp. no. ~ Nomenclature Structural formula Matarial (°C)  Yield % Color
(i, 2-((5,6-diphenyl-1,2,4-triazin-3-yl)thio) _N SCH,CONHNH, 75-76 78 Brown
acetohydrazide N= L’
X

@

C
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Comp. no. ~ Nomenclature Structural formula Matarial (°C)  Yield % Color
[111],, 3-hydrazineyl-5,6-diphenyl-1,2,4- /N NHNH, 178-180 80 Yellow
triazine N7 T
oD
[IV], 1-(2-(5,6-diphenyl-1,2,4-triazine-3- H 198-200 87 Pale orang
sulfinimidoyl) acetyl)quinolin-2(1H)-
one
N ¢N\MSCH2 CONH— / H
o
[IV]y 2-((5,6-diphenyl-1,2,4-triazin-3-yl)thio) OH 106-108 77 Dark brown
acetohydrazide
N //N\Lrscnz cont—N  )—CH,
O X
[TV]c 1-((5,6-diphenyl-1,2,4-triazin-3-yl) H 90-92 62 Pale orang
amino) quinolin-2(1H)-one
H
N N— H
)Y
o
[IV]4 1-((5,6-diphenyl-1,2,4-triazin-3-yl) OH 98-100 67 Dark brown

amino)-6-hydroxy-4methylquinolin-
2(1H)one

N\
z

) Z
2%

Z
)

pee!

(@]
=

The structure of triazine [I] was characterized by Fourier
Transform Infrared Spectroscopy (FTIR) spectrum. The FTIR
spectrum showed the disappearance of absorption bands of (C=0)
and (OH) groups and other peaks such as NH, groups of the
starting materials together with the appearance of new absorption
stretching bands due to C=S at (1190 ) cm™, N=N appeared at
1554 cm™, and the C=N stretching appeared at 1662 cm™.

The ester compounds [II] were characterized by FTIR
spectroscopy. The FTIR spectrum, showed absorption bands
at 1732 ecm™ and 1303 cm™! due to stretching vibration of the
(C=0) and (C-O) for the ester group, respectively, besides to
the disappearance stretching band of(C=S) group with the
appearance of stretching band for C-S at 717 cm™.

The condensation of ester [II] with hydrazine hydrate in
ethanol led to the formation a corresponding acid hydrazide [111],.

The compound [I11], was characterized by FTIR and 'HNMR
spectroscopy. The FTIR of compound [III]a showed new
absorption bands at (3310-3180) cm™' due to stretching
a sym, and sym. of NH, and NH groups and stretching
vibration band due to (C=0) of amide group (28) at 1631 cm’!
(Table 2).

'HNMR spectrum (in DMSO as a solvent) of acid hydrazide
[1II],, showed a signal at (69.14) ppm due to of NH protons of
hydrazide moiety. The spectrum also showed multiple signals
in the region 6(7.21-7.45) ppm attributed to the ten aromatic
protons, and a singlet signal at § 5.3 ppm for two protons of NH,
group besides to a singlet signal at 54,0 ppm for SCH, protons.
The structure of the compound [III], was studied by FTIR
and '"HNMR spectroscopy. The FTIR spectrum, showed the
disappearance of absorption band of the C=S with appearance
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Table 2: Characteristic FTIR absorption bands data of quinline-2-one compounds [IV], 4

Characteristic bands FTIR spectra (cm™)

Comp. v (C-H) v (C-H)

no. v (NH) aromatic aliphatic v (C=0) v (C=N) v (C=C) v C-N Others

[IV], 3417,3329 3008 2900-2873 1720,1678 1620 1602 1396

[IV], 3211,3134 3055 2922-2850 1725,1668 1640 1602 1390 v OH
3103

[IV], 3261-3157 3059 2927-2852 1620 1630 1600 1392

[IV]4 3200,3124 3060 2902-2850 1625 1640 1597 1390 OH
3220

Table 3: Inhibition zones of titled compounds ([IV], 4

Inhibition zone (mm.)

B. subtilis E. coli C. albicans
Gram Gram Gram
Compound no. positive(+) negative(-) negative(-)
[1V], 18 20 —
[IV]b 20 18 —
[IV]e 20 26 21
[IvV]d 20 22 25
Metroindazol 34 18 25
Control (DMSO) — — —

new absorption stretching bands in the region 3325 to 3142 of
NH, and NH groups (asym. and sym.) (Table 3).

The 'HNMR spectrum (in DMSO-d4 as a solvent) of
compound [III],, showed a singlet signal at $10.21 ppm could be
attributed to a proton of NH group, many signals in the region
8(7.20-7.46) ppm for ten aromatic protons. Also, the spectrum
showed a good signal at 6 6.15 ppm for two protons of NH, group.

The structure of quinoline derivatives [IV], 4 has
been characterized by FTIR and '"HNMR spectroscopy.
Characteristic FTIR absorption bands of quinoline derivatives
[IV],.q showed a shifting data of in carbonyl stretching band
C=0 of lactam? group of quinoline-2-one then C=0 of
coumarin, and disappearance the two bands of NH, groups
of acid hydrazide[Ill], and compound [III];.

'"THNMR spectrum of compound [IV],, showed the
following characteristic chemical shift (DMSO-d; as a
solvent):a singlet signal at 6 11.89 ppm. This could be
attributed for the proton of NH group. Many signals appeared
in the region & (6.93—7.88) ppm for aromatic protons. While
appearance, a singlet signal at 8 6.52 ppm could be attributed
to proton of C=CH of quinoline.

The mass spectrum of compound [IV],, showed the
characteristic fragmentation®® at m/z = 494 refers to the
presence of molecular weight of the compound [IV],.

The mass spectrum of compound [IV],, showed the
characteristic fragmentation at m/z =421 refers to the presence
of molecular weight of the compound [IV];.

CONCLUSIONS

In this work, new derivatives (esters, hydrazide, and their
heterocyclic compounds) derived from 5,6-diphenyl-1,2,4-

triazine-3-thiol were synthesized and characterized using a

simple method the following conclusions could be drawn.

e Compound [III], or compound [III]; was synthesized in
ethanol in good yield, these compounds [III],, [I1I], using
as starting material for synthesized new quinolin-2-one
derivatives [IV], 4in moderate yield by simple method.

e The physical properties, spectral data give good
information’s of the suggested structure for the new
synthesized compounds.

* Some compounds give good biological activity and other
did not give any biological activities. That may be related
to the functional groups and the chemical structure for the
examined compounds.
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