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Abstract

The work involves synthesis of new quinolin-2-one Schiff bases (XIII),, and
(XIV)ap, pyrazoles (XI),p and pyrazolines (XI1),, derivatives containing isoxazoline
or pyrimidine cycle starting with chalcones. 3-Aminoacetophenone was reacted with
4-bromobenzaldehyde or 4-N,N-dimethyl aminobenzaldehyde in basic medium to
give chalcones (1), by Claisen-Schemidt reaction. These chalcons were reacted with
hydroxylamine hydrochloride or with thiourea in basic medium to form
isoxazolines (11)ap or pyrimidine-2-thion (111), ,respectively.Also the pyrimidine-2-
thiones (111),, and isoxazolines (1), reacted with 4-or 3-substituted benzaldehyde
and coumarin to form Schiff bases (IV)..r (V). and quinoline derivatives (VI1I),.
a(VHI),q, respectively. On the other hand, compounds (V),s were reacted with
ethylchloroacetate in basic medium to give ester compounds (I1X),, The
condensation of new esters (1X),, with hydrazine hydrate led to produce new acid
hydrazides (X),p. The later compound refluxing with 4-substituted benzaldehyde in
dry benzene to give Schiff bases (XIIl),pand (XIV),, while the reaction of acid
hydrazides (X),, with acetyl acetone or ethyl aceto acetate led to formation of
pyrazole (XI),p , pyrazoline (XII),, ,respectively. The synthesized compounds were
characterized by melting points, FTIR,C.H.N.analysis, Mass and ‘H NMR
spectroscopy(of someof them) Some of the synthesized compounds have been
screened for their antibacterial activities using two types of bacteria; E. Coli and
Staph. aureus. All the examined compounds did not show any biological activity
towards E. Coli but compound (VI11), showed activity towards Staph. aureus.

Keywords: Chalcones, Schiff bases, Isoxazoline, Pyrimidine, Quinolone, Pyrazole,
Pyrazoline.
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Introduction

Chalcones were prepared by condensation of acetophenone with aromatic aldehydes in a basic
medium [1]. The Chalcone derivatives are important intermediates and also act as precursor for the
synthesis of novel cyanopyridines, pyrazolines, isoxazoles, pyrimidines and tetrazole [2]. Five-
membered heterocyclic compounds isoxazoline are important for pharmaceutical industry and material
science due to their various applications. Isoxazolines are present in the structures of many natural
products. In fact, isoxazolines have a broad spectrum of biological and pharmacological activities [3-
6]. While, six membered heterocyclic, Pyrimidine can be regarded as a cyclic amine. Pyrimidine is
also known 1,3-diazine. It is the parent substance of large group of heterocyclic compounds and plays
a vital role in many biological processes. It is found in nucleic acids, several vitamins, co-enzymes and
purines [7,8].The derivatives of quinolone have been known to possess various biological activities
such as antitumor, antimalarial, antiplatetet, anti-inflammatory and anticonvulsant activities[9,10].
Pyrazoles are one of the important members of heterocyclic compounds with two adjacent nitrogens in
a five-membered ring system. Because of their aromaticity and wide application in pharmaceutical and
material industry, they have gained significant interest among the scientist [11-14]. Also the
pyrazoline showed a wide spectrum of biological activities such as antibacterial, antifungal, anti-
choligenic and herbicidal [15-19]. In the view of the varied biological, pharmacological and industry
applications .we have planned to synthesize some isoxazoline derivatives and pyrimidine derivatives
containing imine, pyrazole or pyrazoline unit.
Experimental
Chemicals

All chemicals were supplied by fluka, GCC, merck and Aldrich chemicals Co. and used as
received.
Instruments

FTIR spectra were recorded using potassium bromide discs on a Shimadzo (IR prestige -21),
IHNMR spectra were recorded on : Bruker , model: ultra-shield 400 MHz , origin : Switzerland and
are reported in ppm(d), DMSO-ds was used as a solvent with TMS as an internal standard, were made
at chemistry department , Science and Technology University, Jordan and 'HNMR spectra were
recorded on: Bruker , model: ultra-shield 300 MHz , origin : Switzerland and are reported in ppm(3),
DMSO —ds was used as a solvent with TMS as an internal standard at chemistry department , Al-Bayt
University, Jordan . Elemental microanalysis of some compounds were performed on a : Euro vector,
model EA 3000 origin : Italy, at University of Baghdad, College of Education for Pure Science (lbn-
Al-Haitham),. The Mass spectrum was recorded on shimadzu model 6CMS QL 1000 EX, made in
Japan. Uncorrected melting points were determined using Hot-Stage, Gallen Kamp melting point
apparatus.
Synthesis

New compounds are synthesized according to Scheme-1 and 2.
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Synthesis of (chalcones) 3-[3(4-bromo or N,N-dimethylaminophenyl)-2-propene-1-one]
aniline(l)ap

Equimolar quantities of 3-amino acetophenone (0.01 mol, 1.35g) and 4-substituted benzaldehyde
(0.01 mol) were dissolved in minimum amount of alcohol. Sodium hydroxide solution 40% (0.02 mol,
0.78g in 1.95 mL) was added slowly then cooled the mixture. The mixture was poured slowly into
400 mL of ice water with constant stirring and kept in refrigerator for 24 h. The precipitate obtained
was filtered [20], washed and recrystallized from ethanol.

Synthesis of 3-(3"-aminophenyl)-5-(4"-bromo or N,N-dimethylaminophenyl)-4,5-
dihydroisoxazole (11)ap

A mixture of chalcone (0.02 mol) , hydroxylamine hydrochloride (0.02 mol , 1.39 g) and sodium
hydroxide solution (0.5 g NaOH in 25 mL of water) in ethanol (60 mL) was refluxed for 6h. The
mixture was concentrated under vacuum and poured on to ice water [6]. The precipitate obtained was
filtered, washed and recrystallized from ethyl acetate.

Synthesis of 4-(3"-aminophenyl)-6-(4"-bromo or 4'-N,N-dimethyl amino phenyl)pyrimidine-
2(1H)-thione. (111),

A mixture of chalcone (0.01mol), thiourea (0.01mol,7.6g) and sodium hydroxide (0.1g) in (25 mL)
of 80%(v\v) ethanol was refluxed for 6h. The reaction mixture was concentrated [8] cooled and the
solid was filtered off, washed with water, dried and then recrystallized from ethanol. Elemental
analysis of compound (111), :

Calc.: C%-=53.63, H%= 3.35, N%=11.73

Found: C%=53.99, H%=4.21, N%= 12.69

The physical properties of compounds (1)-(I11) are listed in Table-1.
Synthesis of Schiff base derivatives (1V)sfand (V).

A mixture of new amino compound (1), (I11)a5 (0.01 mol) and different aromatic aldehyde (0.01
mol) in dry benzene (15 mL) containing 3 drops of glacial acetic acid was refluxed for 6h. [21] The
solvent was evaporated under vaccum and the residue crystallized from ethyl acetate.

Synthesis of 7-hydroxy -4-methyl coumarin (V1)

A mixture of resorcinol(0.01 mol, 1.101g) and ethylaceto acetate (0.01mol, 1.274 mL) with 75%
H,SO,4 (10 mL) was heated under reflux for one hour. The resultring dark green solution was cooled
and poured over crushed ice .The crude product was filtered off and washed repeatedly with water and
dried at100 °C, for purification it was first dissolved in cold 10% aqueous sodium hydroxide solution
and reprecipitated by the addition of dilute hydrochloric acid and it was recrystallized from ethanol to
yield pink solid,[9]yield 90% ,m.p=180-182 °C.

Synthesis of qunoline derivatives (VI1ap, (VINap

Equimolar amounts of 7-hydroxy-4- methyl coumarin (0.01 mol, 1.76g) and new heterocyclic
amine compounds (0.01mol) in glacial acetic acid (10mL) was refluxed for 6h. The excess solvent was
distilled off under reduced pressure and poured onto crushed ice to afford the solid .The product
obtained was filtered and dried at room temperature [9]. It was purified by recrystallization from
ethanol.The physical properties of Schiff bases (1V),(V) and quinolin-2-one derivatives(VII),(VIIl)are
listed in Table-2.

Synthesis of new ester derivatives (1X),p

A mixture of compounds (V) (0.01mol) ,ethyl a- chloro acetate (0.01 mol, 1.5mL) and fused
sodium acetate (0.03mol,2.469) in ethanol (25mL) was refluxed for 4h. [22] Then cooled and poured
on to cold water, the resulting solid was filtered and recrystallized from ethyl acetat to give a new
ester.

Synthesis of hydrazide derivatives (X), b

A solution of ester (IX),, (0.06 mol) and hydrazine hydrate(15mL) in(25mL) of ethanol was heated
under reflux during 4h. [23] The mixture was then cooled to room temperature, and the solid obtained
was filtered and recrystallized from petroleum ether b.p=60-80°C.

Synthesis of pyrazole and pyrazoline derivatives (X1),, and (X11),p

A mixture of new hydrazide (X)ap (0.028 mol) and CH;COCH,COCH; or CH3;COCH,CO,Et
(0.028 mol) in abs. EtOH(40mL) was refluxed for 3h. [24] The reaction mixture was cooled and the
formed precipitate was filtered off and recrystallized to give new pyrazoles (X1), » or pyrazoline(XIl),
b ,respectively. . Elemental analysis of compound (XI)y:

Calc.: C%=69.26, H%=5.94, N%= 16.63
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Found: C%=68.66, H%=6.91, N%= 15.09
Synthesis of Schiff base derivatives (XI11)ap (XIV) ap

A mixture of new hydrazide(X),p (0.01 mol) , different aromatic aldehydes (0.012 mol) , in
absolute ethanol (10 mL)was refluxed for 3h. [25] The solvent was evaporated under vacuum and the
residue recrystallized from chloroform. The physical properties of new compounds (IX)-(XIII) are
listed in Table-3.

Table 1- The physical properties of Chalcones (1), 1, and compounds (11),,-(111) a5

?\;);1 Nomenclature Structural formula '\églr%::j::r I\QCP Y(I,Zld Color
1-(3-aminophenyl)-3-(4"- HN o
(Da bromopheny:))r;i- propene-1- @&_CH:CH Br CyisH1,NOBr | 130-132 90 Yellow
1-(3-aminophenyl)-3-(4"- HoN
N,N-dimethylphenyl)-2- 0 ) Pale
(o propene-1-one O&—CH=CH@NM% CiyHigN:O | 115-118 | 34 Orange
3-(3"-aminophenyl )-5-(4"- HzN off
(1), bé?@ﬁf’?.iﬂi'a)zi.? O ’\5_0 Br CysH1sN0Br | 92-93 50 | hite
3-(3"-aminophenyl )-5-(4"- HoN
(1), N,N-dimethylphenyl)-4,5- O | NMe2 Ci7H19 N5O 64-67 74 | orange
dihydroisoxazole N—O
H,N
4-(3 -aminophenyl)-6-(4- Br
(1), bromophenyl)pyrimidine - l\ll NH CisH12N3SBr | 140-142 80 Yellow
2(1H)-thione. '
S
4-(3-aminophenyl)-6-(4""- HzN
(N,N-dimethylamino) NMe2 )
(4D phenyl)pyrimidine-2(1H)- N NH CigH1sN,S 60-63 50 | orange
thione . \[Sr

Table 2- The physical properties of compounds(1V)as, (V)as, (VI and (VIII),

Gl Nomenclature Structural formula el Lk 2 el
No. formula °c %

3[B-G3- oN

nitrobenzyl idenezimino) DH C=N
(IV), brgrrfggt:]er?yglA-S- O | Br CrHiNsOsBr | 100102 | 42 | Yellow
dihydroisoxazole N—O
3[3-(4"-
bromobenzylideneamino ) BrOHC=N Off
V), henyl]-5-(4""- CyH1gN,OBr, | 170-172 29 .
) brgmogh]eny(l)-4,5- Br white
dihydroisoxazole
3[3-(4"-N,N-
dimethylamino
benzylidene amino MeZNQHC=N
)phenyl]-5-(4""-bromo O | Br
phenyl )-4,5- N—O
dihydroisoxazole
3[3-(3"-
nitrobenzylideneamino)
(IV)q phenyl]-5-(4"-N,N- HC=N
dimethyl amino phenyl)-4- O \ NMeZ
5-dihydroisoxazole N
3[3-(4"-
bromobenzylideneamino) | Br HC=N

(IV)e phenyl]-5-(4"-N,N-
dimethyl amino phenyl)- O ,\l NMEQ

4,5-dihydroisoxazole

Color

(V). CosHyp NsOBr | 120-122 53 Orange

o,N

CosH2N4O3 gummy 315 Brown

CasHz N3OBr | gummy 55 Black
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3[3-(4"-N,N-
dimethylamino
- , MeZNQHC=N
(IV)s )srfgg:]'fjse_raﬁr_n,\'lnﬁ_ NMez CaH2s N4O 174-176 | 54 Brown
dimethylamino phenyl )- N—0
4,5-dihydroisoxazole
4-[3-(3°- [eAN
nitrobenzylideneamino) @-HC=N Off
(V)a phenyl]-6-(4"*-bromo Br CysH1sN,O,SBr | 280-282 | 335 .
A | white
phenyl) pyrimidine-2(1H)- N NH
thione S
4-[3-(4"-bromobenzylidene BrOHC=N
amino) phenyl]-6-(4""- Off
™Mb | promo p%gnyl)yp]yrirr(]idine- ,\l \N P | CosHisNsSBr, | 222224 | 43 white
2(1H)-thione T
4-[3-(4>-N,N-dimethyl
~amino MeZNOHC=N
M)e benzyl|den§_zan\|\r_\o)phenyl]- ’\I \N Br | CpHxN,SBr | 300302 | 42 | Orange
bromophenyl)pyrimidine- \'Sr
2(1H)-thione
4-[3-(3"-nitrobenzylidene ON
amino)phenyl]-6-(4""- _
V) (N.N- dimethyl QHC N ) Me, | CosHaNsOS | 8100 | 64 | Orange
d | amino)phenyl) pyrimidine- A 2 257 211752
2 (1H)-thione \'5'/
4-[3-(4"-bromobenzylidene _
amino)phenyl]-6-(4"- BrOHC_N
(Ve (N,N- N'V'ez CasHaNSBr | 72-73 46 | Brown
dimethylamino)phenyl) Ny NH
pyrimidine-2 (1H) -thione S
4-[3-(4°- N,N-
dimethylamino
benzylideneamino)phenyl]- MEZNQHC_N
V) 6-(4"-(N.N- T SAME | CoHaNs [ o012 | 71| Brown
dimethylamino) N
(phenyl)pyrimidine-2(1H)- S
thione
CH,
1-{3-[5-(4-bromophenyl)- m
4,5-dihydroisoxazol-3- Off
(V1D yI]phenJI}-?-hydroxy-4- Ho N_DO CasHioNOsBr | - 7072 7 white
methylquinolin-2(1H)-one Br
N—O
1-{3-[5-(4-N,N- CHs
dimethylamine) phenyl]- m
VI, 4,5-dihydroisoxazol-3- HO N0 Cy7Ho5 N3Og 90-91 64 Brown
yl)phenyl}-7-hydroxy-4- NN""
methylquinolin-2(1H)-one r\i—o ”
1-{3-[6-(4-bromophenyl)- CH,
1,2-dihydro-2- m
thioxopyrimidin-4- HO Pale
(VIII), yl]phle:yI§¥7l-h;dIroxy-4- Br CpH1sN30,SBr | 198200 | 90 yellow
methylquinolin-2(1H)-one I\IIYNH
S
1-{3-[6-(4-N,N- CHs
dimethylamine) phenyl)- x
1,2-dihydro-2-thioxo HO N So
VI, | pyrimidin-4-yl]phenyl}-7- 2gH24 N4O» 85-87 62.5 Brown
imidi Ilphenyl C 0,S
hydroxy-4-methylquinolin- NMez

2(1H)-one
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Table 3- The physical properties of compounds(1X)ap- (XIV)ap

Com.
No.

Nomenclature

Structural formula

Molecular
formula

M. P

Yield
%

Color

(1X)a

Ethyl-2-(4-[3-(4"-bromo
benzylideneamino)phenyl]-6-
(4™-bromo phenyl) -1,2-
dihydropyrimidin-2-ylthio)
acetate

Br@HC=N

C27H21N30,SBr,

122-124

64

Yellow

(1X)s

Ethyl-2-(4-[3-(4"-N,N-
dimethyl amino
benzylideneamino) phenyl]-
6-(4""-(N,N-dimethyl amino)
phenyl) -1,2-dihydro
pyrimidin-2-ylthio)acetate

ZO
<\Z_

SCH,CO,Et

NMe,

C31H33 NSOZS

200-202

75

Orange

(Xa

2-{4-[3-(4"-
bromobenzylidene amino
)phenyl]-6-(4""-bromo
phenyl)pyrimidin-2-ylthio}
aceto hydrazide

@
I
o
Il
<)

zZ
</

:OO
@

SCH,C—NHNH,

C25H19N5OSBI'2

80-82

60

Pale
green

(X)b

2-{4-[3-(4"-N,N-dimethyl
amino benzylideneamino)
phenyl]-6-(4""-(N,N-dimethy
lamino)phenyl )pyrimidin-2-
ylthio}aceto hydrazide

HC

0

=
—
=

=
N
(Z;

0

N NM92

Il
SCH,C-NHNH,

CzoHzN70S

160-162

62.5

Yellow

(XDa

2-{4-[3-(4"-
bromobenzylidene
amino)phenyl]-6-(4""-bromo
phenyl)pyrimidin-2-ylthio}-
1-(3,5-dimethylpyrazol-1-yl)
ethanone

z

4<\Z

/
()
®

1%
@]
I
i
0,
|
I
=2z

z
3
/
g
g

C30H23N5OSB|’2

138-140

50

Pale
yellow

(XD

2-{4-[3-(4"-N,N-dimethy!I
amino benzylideneamino)
phenyl]-6-(4""-N,N-dimethyl
aminophenyl) pyrimidin-2-
ylthio}-1-(3,5-dimethyl
pyrazol-1-yl) ethanone

Me,N

(e}
i
ol
Z=
g4y

§OO
=z
<
N

g(')
& |
(1
=z

<4
@

Ca4H3sN70S

75-77

49

Brown

(XM)a

2-{2-[4-(3-(4"-bromo
benzylideneamino)phenyl]-6-
(4" -bromophenylpyrimidin-
2-ylthio)acetyl}-5-methyl
pyrazolin-3-one

@
e}
i
=z

C29H21Ns0,SBr;

116-118

81

Off
white

(XM)s

2-{2-[4-(3-(4*-N,N-dimethyl
aminobenzylideneamino)
phenyl]-6-(4""-N,N-dimethyl
aminophenylpyrimidin-2-
ylthio)acetyl}-5-methyl
pyrazolin-3-one

Me,N

(@)
T
ol
/
=
5

=
\
=

SCH-¢N—N
|
0

Me

Cs3HaN70,S

100-102

90

Brown

(X1,

2-{4-[3-(4-bromobenzylidene
amino)phenyl]-6-(4"-bromo
phenyl) pyrimidin-2-ylthio}-
N- (4" -nitrobenzylidene)
acetohydrazide

5
/
4

24
\
=

SCHZCNHN CH

C32H2Ns03SBr;

252-254

37

Off
white

(X1,

2-{4-[3-(4-bromobenzylidene
amino)phenyl]-6-(4"-bromo
phenyl)pyrimidin-2-ylthio}-
N- (4™ -bromo benzylidene )
acetohydrazide

Br CH=N

&

iy

N

o
SCHZCNHN CH@

z—]

C3,H2NsOSBr3

172-174

33

Yellow
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2-{4-[3-(4-N,N-dimethyl MEZNQCH:N
amino benzylideneamino)
henyl]-6-(4"-(N,N-dimeth NMe,
(XIV), fami%’o]) ph(eny(l) oyrimi dingf | CssHuNO:S | 218220 | 25 | Orange

N N
2-ylthio}-N-( 4" -nitro YR
benzylidene) acetohydrazide SCH,CNHN=CH NO,

2-{4-[3-(4-N,N-dimethyl MezNQCH:N
amino benzylideneamino)

-6-(4"- -di N
(XIV), g:fi%;]pﬁhéﬁyl()Np’;,\'riﬂ?;f;g_' NMe? Cashlas N;OSBr | 138-140 | 78 | Brown
ylthio}-N —(4™*-bromo N\(N 0
benzylidene) acetohydrazide SCHZCQHNCH@&

Results and Discussion

The chalcones (1), Were synthesized by Claisen-Schemidt reaction from condensation of aromatic
aldehyde with 3-amino acetophenone in presence of NaOH. The compounds (1), » were characterized
by melting points, FTIR spectroscopy .The FTIR spectra of compound (1),, showed appearance of two
bands in the region (3448-3232)cm™ which attributed to asymmetric and symmetric stretching
vibration of NH, group, absorption sharp stretching band in the region(1654-1643)cm™[26] due to
C=0 group with the appearance of band between (1624-1610) cm™ due to v C=C of chalcone unit and
a stretching band at 692cm™due to C-Br and vC-NMe, appeared at 1342 and 817 cm™ .Besides to
disappearance of characteristic absorption bands of starting materials.

The isoxazoline compounds (I1),, were synthesized by the reaction of equimolar amounts of
compounds (l)a» and hydroxylamine hydrochloride in basic medium .The FTIR spectra showed the
disappearance of vC=0 and vC=C bands for chalcone moiety, with appearance of new bands for
vC-Haipn in the region (2924-2856) cm™and appearance of a stretching band at (1674-1640) cm™ due
tov C=N of isoxazoline ring (endo cyclic) and v C-O of isoxazoline ring between (1043-1035) cm™ .

The pyrimidine-2-thiones (I11),, were synthesized by the reaction of chalcones (1), with thiourea
in basic medium. The FTIR spectra exhibited the disappearance of two absorption bands of the
vCH=CH group and a band of vC=0 groups in the chalcones (I).4 ,and appearance of new absorption
bands for vNH, vC=N and vC=S groups around (3446-3209) cm™ , (1676-1672) [27] cm™ and 1230
cm !, respectively .The FTIR absorption bands of compounds (1)-(111) were listed in Table-4. Also the
elemental analyses (C.H.N.) of this compound (I11), are in agreement with the proposed structure.

The Schiff bases type (1V).sand (V). were produced from the refluxing of equimolar amounts of
amino compound (1), or (I11),p with different aromatic aldehydes in dry benzene with some drops of
glacial acetic acid (GAA) . The FTIR spectra of compounds (IV).r showed the disappearance of
absorption bands due to vNH, and vC=0 groups of the starting materials together with appearance of
new absorption band in the region (1695-1665) cm™ which is assigned to C=N stretching [28 ]. The
FTIR absorption bands of compounds (1V).s were given in Table-5. The'HNMR spectrum of Schiff
base (IV), (in DMSO —dg as a solvent),Figure-1, exhibited two signals at 83.90 ppm and 6 5.8 ppm due
to two protons at C-4 and one proton at C-5 ,respectively of isoxazoline ring. Twelve aromatic protons
appeared in the region & (7.36-8.1) ppm, finally a singlet signal appeared at 6 8.71ppm could be
attributed to one proton of CH=N group.

The FTIR absorption bands of compounds (V). showed the disappearance of absorption bands
due to vNH, and vC=0 groups of the starting materials together with the appearance of new absorption
stretching band of C=N group at (1692-1665) cm™. The FTIR absorption bands of compounds (V).
are listed in Table-6. The *"HNMR spectrum of compound (V)4(in DMSO-ds as a solvent) Figure-2
exhibited a singlet at 6 9.11ppm that could be attributed to the proton of NH group, a singlet signal at &
6.757 ppm due to one proton of CH group of pyrimidine ring. Multiplet signal in the region & (7.13-
8.229)ppm that could be attributed to the twelve aromatic protons. The 'HNMR spectrum also showed
two sharp signals at & 8.407 ppm and 6 3.01 ppm for one proton and six protons which could be
attributed to the CH=N and N(CH3).groups, respectively.
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Table 4- Characteristic FTIR absorption bands of compounds (1)ap ,(11ap, (111ap.

Iragi Journal of Science, 2016, Vol. 57, No.2C, pp:1316-1332

G Characteristic bands FTIR spectra(cm™)
No. |V asy.-»SYM-| oy aliph. VCN | ycH= |vc=0| , YCTCof V=G Others
NH, endocyclic chalcone group | aromatic
Na 3448-3232 3070,3061| 1654 1624 1583 vC-Br:692
Dy 3439-3336 | 2939-2816 3091,3060| 1643 1610 1604 |vC-NMe,.1342,817
(), | 3365-3226 | 2924-2856 1674 1591 |vC-0:1043, vC-O-N:785
(I, | 3442-3221 | 2891-2856 1640 1606 |vC-0:1035, vC-O-N:786
(1, | 3387-3209 | 2974-2887 1672 1606 vC=S:1230
(1 | 3446-3230 | 2895-2804 1676 1597 vC=S:1230

Table 5- Characteristic FTIR absorption bands for Schiff bases of isoxazoline compounds (IV) ..+

Comp. Characteristic bands FTIR spectra(cm™)

No. ;Epﬁ. e;(S:ycI:\IIic a:(f:ma('iic Ol

(IV), 2972-2873 1692 1585 v3-NO,:1529,1330
(IV)p 2941-2885 1690 1585 v4-Br:678

(V)¢ 2922-2852 1665 1597 v4-C-NMe,:1369,815
(IV)q 2924-2856 1695 1597 v3-NO,:1527,1317
(IV)e 2922-2854 1682 1589 v4-Br:689

(IV); 2940-2852 1685 1600 v4-C-NMe,:1365,813

Table 6- Characteristic FTIR absorption bands for Schiff bases of pyrimidine compounds (V)..¢

Comp. Characteristic bands FTIR spectra(cm™)
No. vNH vE=N ve=c vC=S Others
exocyclic aromatic
(M)a 3375 1685 1590 1215 v3-NO,:1512,1350
(M) 3398 1680 1587 1222 v4-Br:684
(V)e 3395 1665 1587 1226 v4-C-NMe,:1365,817
(Mg 3395 1692 1597 1230 v3-NO,:1527,1350
(V)e 3421 1681 1597 1228 v4-Br:688
(V)¢ 3394 1678 1600 1231 v4-C-NMe,:1369,813
=P Gisaire
A w et !'

165

1.02
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1.89

200 &
%12
1163
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Figure 1- "HNMR-Spectrum of compound (IV),
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Figure 2- "HNMR-Specrtum of compound (V)q

7-hydroxy-4-methyl coumarin was prepared by the reaction between resorcinol and ethyl
acetoacetate in catalytic amount of sulfuric acid. The characteristic FTIR absorption bands of
coumarin (V1) indicated the appearance a band of vO-H at 3502 cm™, with appearance bands in the
region (2954-2880) cm ' due to stretching vibration of C-H aliphatic for CH; group with absorption
sharp stretching band at 1710 cm™[29] due to C=0 stretching . The spectrum also showed absorption
bands for v C-H aromatic, vC=C and vC-O (lactone) around 3008 cm™, 1608 cm™ and 1159 cm™,
respectively.

The new quinolin-2-one derivatives were synthesized by refluxing 7-hydroxy-4- methyl coumarin
with amino compounds (I1),, or (111),5 in glacial acetic acid according to the suggested mechanism

Scheme-3.
/@ii m
(6] OH

CH
CH, s
—_— —_— T,
.o \ (OH
+
H
© A<

CHg

CHs
- _—
O o)
HO
HO OH KN N
- O
OO (O
R= N-0O E,NH

X= Br, NMe,
Scheme 3
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The characteristic FTIR absorption bands of qunolin-2-one derivatives (VI1)ap, (VIII),p showed a
shift in the carbonyl stretching band from lactone group of coumarin to(1712-1697)cm™ for lactam
group of qunolin-2-one, appearance new absorption stretching band for vC-N (endocyclic) in the
region 1390-1315 cm™ [30] , the band (at 817cm™) indicated the presence of NMe, group. The FTIR
absorption bands of compounds (VI1),(V1I1) are listed in Table-7.

The '"HNMR spectrum of compound (VII1), Figure-3 exhibited a broad singlet at & 3.6 ppm that
could be attributed to the OH proton, a sharp singlet signal at 6 6.09 ppm due to proton of CH at C-3
of quinolin-2-one ring. Multiplet signals in the region 6 (6.67-7.58)ppm that could be attributed to the
eleven aromatic protons and one proton of pyrmidine ring. The "HNMR spectrum also showed a
singlet signals at & 1.82 ppm due to SH proton and a weak signal at & 6.45 ppm for NH proton (SH
toutomer with NH in pyrimidine unit). Finally this spectrum showed a sharp singlet at 6 2.36ppm for
three protons which could be attributed to CH3 group.

The ester compounds (1X), » were synthesized by the reaction of compounds (V) ¢ with ethyl-a-
chloro acetate in presence of fused sodium acetate. the FTIR spectra of these compounds (IX),,b
showed a significant band between 1728-1697cm™[31] which could be attributed to stretching
vibration of the carbonyl of ester group with disappearance of absorption stretching bands of (S-H,
C=S) of compound(V)y: . The *"HNMR spectrum of ester compound (IX). Figure-4 showed the
following characteristics chemical shifts: a singlet signal at 6 4.11ppm for two protons of SCH, group,
a quartet signal of two protons of OCH, group appear at 6 4.36ppm and a triplet signal in the region 6
(1.04-1.06) ppm due to three protons of CH3; group. Also the spectrum showed multiplet signal in the
region & (6.92-7.85)ppm could be attributed to the twelve aromatic protons and a proton at C5 of
pyrimidine ring. Finally this spectrum showed a singlet signal at 68.65 ppm for azomethine proton.

Table 7- Characteristic FTIR absorption bands of quinoline compounds (V11)ap, (VI

Comp Characteristic bands FTIR spectra(cm™)
No. vC-H vC=0 | vC=C i
LA aliphatic lactam | aromatic e Clfrers
(vin, 3446 2993-2904 1705 1608 1390 v4-Br:692
(Vi 3495 2993-2900 1708 1608 1365 v4-C-NMe,:1371,817
v4-Br:692,
Vi), 3502 2954-2880 1697 1606 1328 v C =S1226
(Vi 3493 2920-2902 1712 1598 1315 v4-C-NMe,:1371,815 v C=S:1228
s Sid 3 : 2 3% B BROKER
| | il
CH;
i |
HO NTO
= r
OO
Y

|
\ b
—_— N I ~—F DI | S

7

- orferfrs) o

b 22z I8 s(l@
k& ol led

0.82
1
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Figure 3- "HNMR-Spectrum of compound (V111),
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Figure 4- "HNMR-Spectrum of compound (1X),

The mass spectrum of compound (1X), showed several peaks at m/z= 306(base peak), 206 and 130
gives an excellent diagnostic for presence of pyrimidine ring in the molecule, Scheme-4. An important
free cation at m/z= 246 and cation at m/z= 229 [32] are good evidence for the present ester group.
Finally the aromatic nature of this compound is evident as a result of the peaks at m/z= 51,65 and 77.

The mass spectrum of compound (1X), is shown in Figure-5 also the most important fragments of this
compound are shown in Scheme-4.
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Figure 5- Mass - spectrum of compound (I1X),
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Scheme 4- Fragmentation of compound (IX),

The condensation of ester with hydrazine hydrate led to formation of new acid hydrazides (X)a.p
the FTIR spectra exhibited a shift in the carbonyl stretching band of ester group to (1667-1666) cm™
[33] for amide group of new hydrazide (X)a,» together with appearance of three stretching bands in the
range(3321-3185) cm™ which are assigned to asymmetric and symmetric bands of vNH, and vNH
groups. The FTIR absorption bands of compounds (IX),(X) were listed in Table-8.

The new Schiff bases type, (XI1), pand (XIV) 5, were synthesized by the refluxing of compounds
(X)a, p with different aromatic aldehydes in benzene. These compounds were characterized by melting
points and FTIR spectroscopy. FTIR spectra showed the disappearance of two absorption bands due
to vNH; stretching of acid hydrazide together with the appearance of a stretching bands at (1683-
1670)cm™ assignable to v C=N. The characteristics FTIR absorption bands of new Schiff bases (XIII),
(XIV) . (X1) and (XI1) were listed in Table-9.The refluxing of hydrazide (X)a., with acetyl acetone led
to formation of new pyrazoles (XI),, . These compounds are characterized by melting points, C.H.N
analysis and FTIR spectroscopy. The FTIR spectra showed the disappearance of three absorption
bands due to vNH, and vNH groups together with the appearance of the stretching bands around
(1659-1654) cm™ assignable to v C=N group and (1433-1380) cm™ due to N-N for pyrazole ring[34].
The elemental analysis (C.H.N.) of this compound (XI),are in agreement with its proposed structure.

Table 8- Characteristic FTIR absorption bands of compounds (IX),,and (X),,

Comp Characteristic bands FTIR spectra(cm™)
No. v asy. , sym. vC-H vC=0 vC=0 vC=C
NH, and NH aliph. ester amide aromatic
(IX), 2980-2879 1728 1589
(IX) 2889-2858 1697 1604
(X)a 3321-3217 2956-2854 1666 1602
X 3309-3185 2957-2855 1667 1603
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Table 9- Characteristic FTIR absorption band of compounds(XI1),, s —(XIV)a, b

Iragi Journal of Science, 2016, Vol. 57, No.2C, pp:1316-1332

Characteristic bands FTIR spectra(cm™)

Comp. vC-H vC-H vC=C
No. aromatic aliph. ve=o VE=N aromatic REE
VN-N 1433, v
(XD)a 3061 2954-2852 1670 1654 1606 0.0 1078
X1)s 3039 | 2988-2880 1682 1659 1600 VN'I‘é_lgg(l)é?g v
X, 3078 2978-2854 | 1732,1680 1651 1612 VN-N 1438
X1 3072 2950-2852 | 1730,1705 1676 1604 VN-N 1438
(XI). 3092 2900-2866 1653 1679 1596 | v4-NO,:1549,1342
(X1, 3080 29252854 1666 1670 1588 V4-Bri702
(XIV), 3085 2990-2866 1652 1683 1598 | v4-NO,:1559,1334
b - va4-pr.

(XIV) 3090 2924-2855 1649 1678 1605 4-Br:701

Also pyrazolines (XII),p are produced from the reaction of hydrazide with ethyl aceto acetate, as
in the following mechanism, Scheme-5:

/\C) 0
1l " H
R—SCH,CONHNH, |

+
He™ " NochcH, —— = R—SCH,CO —NH—N—H
i HsC—C—0

OEt—C=0

Proton -H.,0
R—SCH,CO —NH—N—-H —— 2 » R—SCH, co—NH———hJ
Transfer .
H.C—C—LOH H3c—c|:
CH; clez
OEt—C=—0 OEt—C=—0
I
Proton
_ = R—SCH,CO —N——N R—SCH,CO —N——N
) | Transfer ~ |
0
CHs © CH,
EtO EG
-C,HsOH
R—SCH,CO —N———|N
0 CH;
Scheme 5

These compounds were identified by melting points and FTIR spectra.The FTIR spectra showed
the disappearance of three absorption bands due to vNH, and vNH groups together with the
appearance of the stretching band around (1676-1651) cm™ due to v C=N band and new absorption
band at (1732-1730)cm™ due to vC=0 (endo cyclic). The '"HNMR spectrum of compound(XII),
Figure-6 exhibited a sharp singlet at 83.90 ppm for two proton of SCH, group, Many signals in the
region 8(6.59-7.48)ppm that could be attributed to the twelve aromatic protons and one proton for
pyrimidine ring, while the protons of CH,-(pyrazolone) appeared as a singlet at 2.3 1ppm and another
singlet signal appeared at & 1.35 ppm due to three protons of CHs group. The "HNMR spectrum also
showed weak signal at & 7.696ppm for one proton could be attributed to the CH=N and a sharp singlet
signal at & 2.81ppm for twelve protons of two N(CHjs).groups.
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Figure 6- "HNMR-Specrtum of compound (XI1),

Biological activity

The antibacterial activity of some of the synthesized compounds was performed according to the

agar diffusion method , using two types of bacteria; Escherichia coli (G-) and Staphylococcus aureus
(G+).
The antibacterial activities data Table-10 of the examined compounds exhibited:

1. All the compounds did not show any biological activity against E.coli (gram-).

2. Compound (VII), showed moderate biological activity against S. aureus (gram +).

Table 10- Antibacterial activity for some of the synthesized compounds

Comp.No. E.Coli S. aureus Comp.No. E.Coli S.aureus
(G) (GH) (G) (GH)
(1) Nil Nil (1X)a Nil Nil
(1), Nil Nil X)b Nil Nil
(IV)q Nil Nil X1p Nil Nil
(VI), Nil 12mm (X1, Nil Nil
VI Nil Nil (X111), Nil Nil
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