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Abstract: Anew series of quinazolin-4-one derivatives (I-XVII) has been synthesized and subjected to evaluate
their antibacterial properties. The reactivity of these derivatives towards some nucleophilic and electrophilic
reagents was investigated. Most of the synthesized compounds of the series displayed remarkable activity in
comparison to standard drug. The structure — activity relationships and antimicrobial activity of the prepared

compounds were also discussed.
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1. Introduction

Quinazolinone derivatives are known to
possess a broad spectrum of biological activities and
are used in pharmaceutical industry, in medicine and
agriculture (Kaure,et al.2009)""

Quinazolinone derivatives have recently gained
a growing interest owing to their reported biological
activities. Among these activities, their uses as
antioxidant agent (Al-Omar, et al. 2006)?,
antihyperlipidimic (Fawzia, et al.2005)®, antiviral
(Murugesan, et al. 2003), antitumor (Al-Obaid,et
al.2009)® analgesic,anti-inflammatory (Veerachamy, et
al.2002;Veerachamy,et al.2003; Jessy, et al. 2008 ;
Hamed, et al. 2010)*?anticon-vulsant(El-Helby,et
al.2003; Shashikant, et al.2008)(10’“), antihypertensive,
ardiotonic, antiulcerative (Kaur,et al.2011)(12)and
anti-microbial (Ommeh,et al.2004;Vivek,et al. 2008 ;
Mosaad, et al. 2010;Chtrasal,et al. 2010; Reddy, et al.
2010; Adnan,et al. 2010; Patel, et al. 2010)"*"".

Moreover, several industrial uses were
reported also for this class of compounds. Among their
diverse uses, the extensive utility in the synthesis of
dyes (Divyesh,et al.2010)*”

The above mentioned biological activities
together with the industrial importance of this class of
compounds and our interest in this field stimulate us to
synthesise several new quinazolinone derivatives and
studying the antimicrobial activities of some
compounds, also illustrate the mode of action of some
derivatives.

2. Experimental

All melting points are not corrected. The
infrared spectra were carried out on KBr disks on
a pye Unicom SP3-200 spectrophotometer.

The '"H NMR and ">C NMR spectra were
measured on a Varian EM60 and JEOL-90 MHz
spectrometers with TMS as internal reference,
using DMSO-d6 as solvent chemical shifts were
expressed in & ppm.

http://www.sciencepub.net/nature

The mass spectra were determined on a
FINNI-Gas 3300 mass spectrometer by direct Intel
(Source temperature 90-300 °C, beam energy 70 eV)

Synthesis of
2-(6-bromo-4-0x0-3,4-dihydroquinazolin-2-yl)
acetoitrile (Ia),2-amino- quinazolin-4(3H)one(Ib)
and 2-amino 6-bromoquinazolin-4(3H)one(Ic):
Formaion of (Ia-c) .

A mixture of 5-bromo anthranilic acid or
anthranilic acid (0.01mol) and cyano acetamide and/or
thiourea (0.01 mol) in 30 ml butanol and few drop of
triethyl amine was refluxed for 6 hours, then allowing
the mixture to cool, the solid product was collected by
filtration and recrystallised from the proper solvent (c.f.
table 1).

Reaction of
2-(6-bromo-4-o0xo0-3,4-dihydroquinazolin-2-yl)aceton
itrile(Ia)with acrylonitrile: Formation of
3-(6-bromo-2-cyanomethyl)-4-oxoqunazolin-3(4H)-y
1) propanenitrile (IT).

A mixture of 2- (6-bromo- 4 - oxo-3, 4-
dihydroquinazolin-2-yl) acetonitrile (Ia) (0.01mol) and
(0.01mol) of acrylonitrile in 25 ml pyridine was
heated under reflux for 2 hours, cooled then poured
onto a mixture of ice and dilute hydrochloric acid. The
separated solid was filtered off, washed well with water
and recrystallised from the proper solvent (c.f. table 1).

Reaction of
2-(6-bromo-4-0x0-3,4-dihydroquinazolin-2-yl)
acetonitrile (Ia) with ethylchloroacetate: Formation
of
ethyl-2-(6-bromo-2-cyanomethyl)-4-oxo-qunazolin-
3(4H)-yl)acetate (III).

A mixture of
2-(6-bromo-4-oxo0-3,4-dihydroquinazoline-2-yl)
acetonitrile (Ia) (0.01 mol) and (0.02 mol) of
ethylchloroacetate in30 ml pyridine was heated
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under reflux for 3 hours , cooled then poured onto a
mixture of ice and dilute hydrochloric acid. The
separated was solid filtered off, washed well with water
and recrystallised from the proper solvent (c.f. table

1.

Reaction of ethyl 2-(6-bromo-2-cyanomethyl)
-4-oxoqunazoline-3(4H)-yl) acetate (III) with
salicylaldhyde under Claisen reaction condition:
Formation of
ethyl-2-(6-bromo-2-cyanomethyl-4-oxoquinazolin-3(
4H)-yl)3-(2-hydroxyphenyl) acrylate (IV).

Add (0.01mol) of ethyl —2 - (6-
bromo-2-(cyanomethyl)-4-oxoquinazolin 3(4H)-yl)
acetate (IIT) to (30ml) absolute ethyl alcohol and
(0.05mol) of sodium ethoxide , then add (0.01mol)
Salicylaldehyde with strong stirring by using magnetic
stirrer for 2 hours. Filter the precipitate and
recrystallise from the proper solvent (c.f. table 1).

Reaction of
ethyl-2-(6-bromo-2-cyanomethyl)-4-oxoqunazoline-3
(4H)-yl)acetate (III)with hydrazine hydrate :
Formation of
2-(6-bromo-2-(cyanomethyl)-4-oxo-quinazolin-3(4H)
-yl)acetohydrazide (V).

To (0.01mol) of ethyl- 2-(6-
bromo-2-(cyanomethyl)-4-oxoquinazolin -3(4H)-yl)
acetate (IIT) in 20 ml ethanol we added (0.015mol;
85%) hydrazine hydrate and the whole mixture was
refluxed for 6 hours. After concentration and cooling,
the obtained product was collected and recrystallised
from the proper solvent (c.f. table 1).

Reaction of
2-(6-bromo-2-(cyanomethyl)-4-oxoquinazolin-3(4H)
-yl) acetohydrazide (V) with
salicylaldehyde:Formation of
2-(6-bromo-3-(3-hydroxy-5-(2-hydroxyphenyl)-4,5-d
ihydro-1H-pyrazol-4-yl)-4-0x0-3,4-dihydroquinazoli
n-2-yl)acetonitrile (VI).

To (0.0lmol) of 2-(6-bromo-2-(cyanomethyl)
-4-oxoquinazolin-3(4H)-yl) acetohydrazide (V) in (30
ml) absolute ethyl alcohol and (0.05mol) of sodium
ethoxide add salicylaldehyde with strong stirring using
magnetic stirrer for 2 hours. Filter the precipitate and
recrystallise from the proper solvent to give(VI) (c.f.
table 1).

Reaction of
2-(6-bromo-4-0x0-3,4-dihydroquinazolin-2-yl)aceton
itrile(I)with aromatic aldhydes under Clasien
reaction conditions: Formation of arylidene
derivatives (VIla-d).

To (0.01mol) of
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2-(6-bromo-4-oxo0-3,4-dihydroquinazolin-2-yl)
acetonitrile (I) in (30ml) absolute ethyl alcohol and
(0.05mol) of sodium ethoxide add different aldhydes
namely salicylaldahyde, furfuraldhyde, 2- chloro
benzaldhyde and/or 3,4,5 trimethoxey benaldhyde
(0.01 mol) with strong stirring by using magnetic
stirrer for 2 hours. Filter the precipitate and
recrystallise from the proper solvent to give (VIla-d)
(c.f. table 1).

Reaction of (Ib,c) with carbonyl compounds:
Formation of arylidene derivatives (VIIla-e)

To (0.0lmol) of (Ia,c) in (30ml) of absolute
ethanol and (0.05mol) of sodium ethoxide was added
different carbonyl compounds namely furfural,
salycialdhyde, acetophenone, vaniline and/or benzoyl
acetone (0.01 mol) with strong stirring using magnetic
stirrer for 2 hours. Filter the precipitate and recrystallise
from the proper solvent to give (VIIIa-e)(c.f. table 1).

Reaction of (Ia,c ) with phosphorusoxychloride:
Formation of (IXa,b).

A mixture of (Ib or Ic) (0.01 mol) and
Phosphorus oxychloride (5 ml) was refluxed on a
water bath for 3 hours, then poured onto mixture of
crushed ice and HCI. The separated solid was filtered
off, washed well with water and crystallized from the
proper solvent to give (IXa,b) (c.f. table 1).

Action of hydrazine hydrate and primary amine on
(IXa): Formation of (X a,b).

A mixture of (IXa) (0.01mol) and (0.01mol)
of hydrazine hydrate and/or benzyl amine (0.01mol)
in 30 ml absolute ethanol was refluxed for 3 hours after
concentration and cooling, the obtained product was
recrystallised from the proper solvent as (Xa,b)
(c.f .tablel) .

Reaction of (IXa) with aromatic aldhydes:
Formation arylidene derivatives (XIa,b)

To a mixture of
2-(6-bromo-4-chloroquinazolin-2-yl) aceonitrile (IXa)
(0.01mol) in (50ml) of absolute ethyl alcohol and
(0.5mol) of sodium metal we added different aldhydes
namely 2-chloro benzaldhyde and/or anisaldhyde
(0.01 mol) with strong stirring for 2 hours. The obtained
precipitate was filtered off and recrystallised from the
proper solvent to give(XIa,b)(c.f.table 1).

Reaction of 2-(6-bromo-4-chloro-quinazolin-2-yl)
aceonitrile (IXa) and/or
2-amino-6-bromoquinazolin-4(3H) one (Ic) with
5-bromoanthranilic acid: Formation of (XIIa,b)

A solution of IXa and/or Ic (0.01 mol) and
5-bromo anthranilic acid (0.015 mol) in 30ml butanol
was heated under reflux for 6 hours, the obtained
product a was recrystallized after cooling from the
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proper solvent to give (XIIa,b) (c.f. table 1).

Treatment of
2(6-bromo-4-0xo0-3,4-dihydroquinazolin-2-yl)
aceonitrile (Ia) with acetylaceton: Formation of
2-(6-bromo-4-(2,4-dioxopentan-3-ylidene)-3,4-dihy-
droquinazolin-2- yl) acetonitrile (XIII).

A mixture of compound (Ia) (0.01 mol) and
acetylacetone (0.01 mol) in (30 ml) absolute ethanol
and (0.05 mol) of sodium ethoxide was heated under
reflux for 6 hours the product obtained after cooling
was crystallized from the proper solvent to give(XIII)
(c.fitable 1).

Reaction of
2-(6-bromo-4-(2,4-dioxopentan-3-ylidene)-3,4-dihyd
roquinazolin-2-yl)acetonitrile (XIII) With hydrazine
hydrate: Formation of
2-(6-bromo-4-(3,5-dimethyl-4H-pyrazol-4-ylidene)-3
,4-dihydroquinazolin-2-yl)acetonitrile (XIV)

A mixture of compound of (XIII) (0.01 mol)
and hydrazine hydrate (0.01 mol) in 30 ml butanol
was refluxed for 6 hours after cooling the obtained
solid was crystallized from the proper solvent to
give(XIV) (c.f.table 1).

Reaction of
2(6-bromo-4-o0x0-3,4-dihydroquinazolin-2-yl)aceonit
rile(Ia)with a mixture of hydrocholoric acid and
acetic acid 3:1 to give
8-bromo-1-methyl-4H-pyrimido [6,1-b]
quinazoline-3,10-dione (XV).

Compound (Ia) (0.002 mol) in a mixture of
hydrochloric acid and acetic acid (3:1) was heated
under reflux for 3 hours. The reaction mixture was
cooled, poured onto water and the formed solid was
filtered off, dried and recrystallised from the proper
solvent to give(XV) (c.f. Table 1).

Reaction of
2-(6-bromo-4-0x0-3,4-dihydroquinazolin-2-yl)
aceonitrile (Ia) with 40% sulphoric acid: Formation
of 2-(6-bromo-4-0x0-3,4-dihydroquinazolin -2-yl)
acetamide (XVI).

The reaction of compound (Ia) ( 0.01 mol)
with 40% sulphouric acid (20ml) was refluxed in water
bath for 2 hours after cooling the separated solid was
recrystallized from the proper solvent to
give(XVI)(c.f.table 1)..

Dye formation: Formation Of
6-bromo-2-((4-hydroxy-3-nitrophenyl)diazenyl)
quinazolin-4(3H)-one (XVII)

In a 250 ml beaker dissolvd 2-amino-6-bromo
quinazolin-4(3H) one (Ic¢) (0.02 mol), 32 ml conc. HCL
and diluted it with 40ml water. Cool in an ice bath until
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the temperature falls below 5°C to form amine
hydrochloride , then dissolve (0.2mol) of sodium nitrite
in 75 ml of water and cool this solution also in the ice
bath, then add sodium nitrite solution to the amine
hydrochloride in portions while stirring the solution
continuously and maintaining the temperature below
5°C cooling(diazotization).

Dissolve (0.05 mol) of 2-nitro phenol in 50 ml
of 10 % sodium hydroxide and cool the solution in an
ice bath and add 25gm of crushed ice to it. Then add
the cold diazonium salt solution (obtained after
diazotization as above) very slowly (dropwise); by
stirring the solution a dye is produced as (XVII) and
recrystallized from the proper solvent (c.f. Table 1).

3. Results and Discussion

Quinazolinone derivative (Ia-c) as starting material
can be prepared via the interaction of 5-bromo
anthranilic acid, anthranilic acid, cyanoacetamide and/
or thiourea in the presence of triethylamine as base to
give (Ia-c)(Abel-Aziz, et al. 1990 .; Sarika ,et al.
2007 ; Abbert,et al.1962; Manson et al. 1957 ;Heurn
et al. 1951)@'),

Treatment of (Ia) with acrylonitrile in boiling
pyridine afforded the
corresponding 3-(6-bromo-2-(cyanomethyl-4-oxoquina
zolin-3(4H)-yl)propanenitrile (II).

The reaction of
2-(6-bromo-4-0x0-3,4-dihydroquinazolin-2-yl)acetoni
trile (Ia) with ethylchloroacetate in boiling pyridine
for 48 hours gives ethyl
2-(6-bromo-2-cyanomethyl-4-oxoquinazolin-3(4H)-yl
)acetate (IIT) (Brown et al. 2005; Aly,et
al.2007;Vijayakumar,et al.2010)?**®),

Treatment of the ester derivative (III) with
aromatic aldehyde namely salicylaldehyde under
Claisen reaction conditions gave ethyl
2-(6-bromo-2-(cyanomethyl)-4-oxoquinazolin-3(4H)-yl
)-3-(2-hydroxyphenyl) acrylate (IV)_

The reaction of the ester derivative (III)
with hydrazine hydrate in boiling ethanol gives the
corresponding
2-(6-bromo-2-cyanomethyl-4-oxoquinazolin-3(4H)- yl)
acetohydrazide (V).

Thus condensation of 2-(6-
bromo-2-(cyanomethyl) -4- oxoquinazolin-3 (4H)-yl)
acetohydrazide (V) with salicylaldehyde in ethanol
solution of sodium ethoxide under Claisen conditions
reaction afforded the corresponding
2-(6-bromo-3-(3-hydroxy-5-(2-hydroxyphenyl)-4,5-di
hydro-1H-pyraz-ol-4-yl)-4-o0x0-3,4-dihydroquinazolin
-2-yl) acetonitrile (VI).

Treatment of
2-(6-bromo-4-0x0-3,4-dihydroquinazolin-2-yl)
acetonitrile (Ia) with aromatic aldehydes namely
salicylaldehyde, furfural, 2-chloro benz-aldehyde and
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3, 4, 5-trimethoxy benzaldehyde under Claisen
conditions reac-tion gives arylidene derivatives
(VL)

Reaction of (Ib,c) with carbonyl compounds
namely furfural, salicyaldehyde, acetophenone, vaniline
and/or benzoyl acetone under Claisen conditions
reaction gives (VIIL,.).

As a point of interest (Ia-c) exists in
lactam-lactim tautomeric equilibrium. Thus, in absence of
solvent it reacts with electrophiles or nucleophiles in the
lactim form.

So, the reaction of a nucleophilic reagent
such as phosphorousoxychloride with (Ia,c) supports
the presence of its lactim form. Thus, compounds (Ia,c)
react with POCI; to give the corresponding
2-(6-bromo-4-chloroquinazolin-2-yl) acetonitrile (IX)
(Ghorab,et al.2006)*.

Reaction of
2-(6-bromo-4-chloroquinazolin-2-yl) acetonitrile (IXa)
with hydrazine hydrate and/or benzylamine gives the
corresponding hydrazino and/or amino derivatives
(Xa,p) respectively.

Treatment of
2-(6-bromo-4-chloroquinazolin-2-yl)acetonitrile (IXa)
with different aldehydes namely 2-chlorobenzaldehyde
and/or anisaldehyde under Claisen reaction conditions
gives arylidene derivatives (XIa,b) respectively.

Treatment of (IXa,c) with 5-bromoanthranilic
acid in butanol under reflux gives
6-bromo-2-methylcyanobenazopyrimidinoquinazoline
(XIIa, b).

Treatment of 2-(6-bromo-4-oxo-3, 4-dihydro
quinazolin-2-yl) acetonitrile (Ia) with acetylacetone in
ethanol in the presence of sodium ethoxide as a catalyst
under reflux gives
2-(6-bromo-4-(2,4-dioxopentan-3-ylidene)-3,4-dihydro
quinazolin-2-yl) acetonitrile (XIII).

Treatment of
2-(6-bromo-4-(2,4-dioxopentan-3-ylidene)-3,4-dihydro
quin-azolin-2-yl) acetonitrile (XIIT) with hydrazine
hydrate in butanol under reflux gives
2-(6-bromo-4-(3,5-dimethyl-4H-pyrazol-4-ylidene)-3,4
-dihydroquinazo-lin-2-yl)acetonitrile (XIV).

Treatment of 2-(6-bromo-4-0x0-3,
4-dihydroquinazolin-2-yl) acetonitrile (Ia) under reflux
with a mixture of hydrochloric acid and acetic acid by
ratio 3:1 gives
8-bromo-1-methyl-4H-pyrimido[6,1-b]quinazoline-3,1
0-dione or
8-bromo-3-hydroxy-1-methyl-10H-pyrimido[6,1-b]qui
nazolin-10-one (XIV) (Ayman,et al. 2009; Lixia et al.
2007)3%30,

Treatment of
2-(6-bromo-4-0x0-3,4-dihydroquinazolin-2-yl)
acetonitrile (Ia) with 40% sulphoric acid, the cyano
group hydrolyses to give 2-(6-bromo-4-0x0-3,
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4-dihydro quinazolin-2-yl) acetamide (XVI).
Treatment of
2-amino-6-bromoquinazolin-4(3H)-one (I¢) under
diazotization and coupling conditions gave the
diazotized 2-amino-6-bromo-quinazolin -4(3H)- one
which coupled with 2-nitrophenol to give
6-bromo-2-((4-hydroxy-3-nitrophenyl) diazenyl)
quinazolin-4(3H)-one (XVII)(Divyesh et al. 2010)?.
Antibacterial activities
Compounds Ia-c, ITI,VIIIc,d, IXa,b,XIIb, XIII,
XIVand XV were tested in vitro for their antimicrobial
activities by agar diffusion
method(Clin.Microbiol,2000; Wayne,PA,2000)**** . Th
e tested microorganisms were obtained from the
Regional Center for Mycology and Biotechnology
(RCMB), Al-Azher University.
The assayed collection included Gram-Positive bacteria:
Staphylococcus aureus (RCMB  000106) and Bacillis
subtilis (RCMBO00107) and Gram-negative bacteria:
Pseudomonas aeruginosa (RCMB 00102) and
Escherichia coli (RCMBO00103) using Penicillin G and
Streptomycin 30 ug/ml as reference drugs, in addition to
four fungal strains: Aspergillus fumigatus (RCMB
002003), Geotrichum candidum (RCMB 052006),
Candida albicans (RCMB 005002) and
Syncephalastrum racemosum (RCMB 005003) using
Itraconazole and Clotrimazole 30 ug/ml as reference
drugs. The inhibition zone diameters (mm) were read
for analysis. All the tested compounds were dissolved in
dimethylsulfoxide (DMSO) with final concentration of
10 pg/ml of each tested compound and were tested in
triplicate.
The investigation of antibacterial and antifungal
screening data (table 3) revealed that some of the tested
compounds have demonstrated congruent activity
against all the considered microorganisms as compared
with the standard drugs. Compounds I¢,IXb, XIII and
XTIV did not show any antimicrobial activity against the
two Gram +ve bacteria, while all tested compounds had
no effect on Pseudomonas aeruginosa, but for
Echerichia coli compounds number Ia,c, VIIIc, IXa,b,
XIII and X1V had no effect.
Compounds IILVIIId and XVI showed high activity
against Gram +ve bacteria while compounds Ia,VIIIc,
IXa,XIIb and XV were moderately effective at a
concentration of 10 ug/ml.
These results agree with those of (Gupta et al.,2008)
3% and (Patel and Barat.,2010) “> who reported that
quinazolinone derivatives exhibited interesting high
activity against Staphylococcus aureus and Bacillis
subtilis.
With regard to Gram —ve bacteria, compound XV was
the most potent compound since it produced an
inhibition zone of 19.4 mm and MIC was 78 pg/ml,
while the rest compounds were moderately effective.
Consequently, the tested quinazoline derivatives were
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less effective on Gram -ve bacteria as reported by
others(Kluytmans et al.,1997.;Singhal et
al.,2011)%*"-

All tested compounds had no effect on
Syncephalstrum racemosum, while compounds VIIIc,d,
IXb, XIII and XV, had no effect on the rest of the
tested fungi. Compound number III was the most
effective compound, while compounds Ie, XIIb and
XVI were moderately effective on Aspergillus
fumagatus. For Geotricum candidum and Candida

albicans compounds XIIa,b and XVI were moderately
effective.

;l;lhfzsg )results agree with those reported by many others
The antibacterial activity of these may be related to
their ability to affect permeability of the bacterial cell
wall through interacting with the peptidoglycan layer.
These interactions produced a flux of protons which
induces changes in cell wall and cell membrane and
ultimately, cell death.

Table (1): Physical properties of synthesized compounds from (I-XVII)

Comp M.P.°C Yield % Shape /Colour Mol Formula Elemental analysis calcd/found
No. Solvent (Mol Weight) C i N Br oI
Ia 250-252 70 Yellowish brown CgHgN;OBr 45.45 2.27 15.9 30.30 —
EtOH Powder (264) 45.50 2.30 16.00 30.28
Ib 170 70 Brown CsH7N;0 59.62 435 26.09 —_— —_—
EtOH Powder (161) 59.60 4.30 26.10
Ic 185 70 Yellowish brown CsHgN;OBr 40.00 2.50 17.50 33.29 —
EtOH crystals (240) 40.03 2.52 17.53 33.32
I 180-182 50 White C13HyN,OBr 49.21 2.83 17.66 25.23 —
EtOH Powder (317) 49.20 2.30 17.70 25.20
I 218 65 Chocolate C14H2N;0;Br 48.00 342 12.00 22.85 —_—
Benzene Powder (350) 48.02 3.40 12.04 22.90
v 205 56 Black Cy1H6N;04Br 55.5 3.52 9.25 17.62 —
EtOH Powder (454) 55.48 3.50 9.30 17.60
v 230 60 Dark brown C12HoNsO,Br 42.85 297 20.83 23.80
Propanol Powder (363) 42.90 3.00 20.80 23.85
VI 280 45 Brown C19oH4N50;Br 51.81 3.18 15.90 18.18 —
EtOH Powder (440) 51.85 3.20 15.94 18.20
Vlla 220 70 Brown C7HoN;0,Br 55.43 2.71 11.41 21.73 —_—
EtOH Powder (368) 55.40 2.72 11.43 21.70
VIIb 195 68 Black C;5HgN;O,Br 52.63 2.33 12.28 23.39 —_—
EtOH Powder (342) 52.60 2.35 12.30 23.40
Vilc 180 73 White C7HyN;0BrCl 52.78 2.32 10.86 20.69 9.17
EtOH Powder (386.5) 52.80 2.35 10.90 20.70 9.15
VIId 200 59 White CyH6N;0Br 54.29 3.39 9.50 18.09 —_—
EtOH Crystal (442) 54.30 3.41 9.52 18.12
Vllla 205 48 Black C13HsN;0,Br 49.05 2.51 13.20 25.15 —
EtOH Powder (318) 49.10 2.53 13.22 25.17
VIIIb 185 50 Brown CisH;1N;0, 67.92 4.15 15.85 —_— —_—
EtOH Powder (265) 67.90 4.18 15.80
Ve 215 55 White Ci6H13N;0 72.99 4.94 15.96 — —
EtOH Powder (263) 73.00 4.90 15.98
VIIId 175 60 Yellow C16H13N;0;3 65.08 4.41 14.23 — —
EtOH Powder (295) 65.10 4.46 14.23
Vllle 200 65 White CisH5N;0, 70.81 4.92 13.76 —_— —_—
EtOH Crystals (305) 70.80 4.95 13.80
Xa 195 70 Orange CoH;sN;BrCl 42.47 1.76 14.86 28.32 12.55
Benzene Powder (282.5) 42.50 1.80 14.92 28.30 12.53
IXb 180 70 Yellow CsH;sN;BrCl 37.13 1.93 16.24 30.94 13.71
Benzene Powder (285.5) 37.17 1.90 16.20 30.90 13.50
Xa 230 65 Black C,oHgNsBr 43.16 2.87 25.17 28.77 —
EtOH Powder (278) 43.20 2.90 25.20 28.80
Xb 250 58 Brown C7H3N,Br 57.79 3.68 15.86 22.66 —_—
PE. 40 Powder (353) 57.82 3.71 15.90 22.70
Xla 180 70 Brown C;1H;sN;BrCl 56.88 2.75 6.42 12.23 21.71
EtOH Powder (654) 56.90 2.80 6.40 12.20 21.70
XIb 215 48 Black C34H,7N;0;BrCl1 63.70 421 6.55 12.49 5.53
EtOH Powder (640.5) 63.73 4.23 6.60 12.52 5.55
Xlla 230 62 Dark Brown C,7HsN4 OBr 45.95 1.82 12.62 35.99 —_—
EtOH Powder (444) 46.00 1.85 12.60 36.01
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Comp M.P.°C Yield % Shape /Colour Mol Formula Elemental analysis calcd/found
No. Solvent (Mol Weight) C i N Br oI
XIIb 202 56 Dark Brown C,5HgN4OBr, 42.85 1.90 13.33 38.10 | ----—--
EtOH Powder (420) 42.82 2.00 13.30 38.20
X1 280 85 White Cy5H1pN3;0,Br 52.02 3.46 12.13 2312 | -
EtOH crystals (346) 52.00 3.50 12.10 23.10
X1V 245 80 Yellow CysHpNsBr 52.63 3.50 20.46 2339 | -
EtOH crystals (342) 52.60 3.52 20.50 23.42
XV 230 55 Dark brown C1,HgN;O,Br 47.05 2.61 13.72 26.10 | --------
Butanol powder (306) 47.12 2.60 13.70 26.14
XVI 210 75 Brown powder CoHsN;O,Br 42.55 2.83 14.89 2836 | --------
EtOH (282) 42.60 2.80 14.92 28.40
XvII 250 66 Reddish brown C14HgNsO4Br 43.07 2.05 17.94 20.51 | -
EtOH dye (390) 43.10 2.20 17.90 20.50
Table (2): Spectral data of the synthesized compounds from (I-XVII).
C;‘gp' IRvCm" H'NMR & 3C NMR Mass spectrum
Ia . 3407(NH/OH); vCH at 2936.3, 2.50ppm( 2H, s, CH,) , at & 8167.95ppm for | 266 (M™) (2.2%), 247(9.4%), 168
2969.3, 3081.5cm™; VC=0 at 6.70-7.91ppm (3H, m, Ar-H) (Cy) and (Cy), at (16.2%)143 (11.9%), 117
1684.4 cm' s v C=N a1 2219 em and at § 8.0 (1H, s, NH) 5147.19 ppm for (12.3%)“,91 (17%) 171(5.10/00),
T GC=N  at 1622.2 cm! ando ;(;mm);fzi f(scls)i;tg 131(5.8%) and m/z 63 (100%)
_ -1 8
C-Brat 539.4 cm (Co): at 5132.98
ppm for (Cs); at &
113.01ppm for
(Cpp); atd
110.53ppm for
(Cy); atd
(@]
6
Br 5 3
4 “NH
8 1 }) 11 12
10 N CH,CN
104.81ppm for
(Co); at § 25.41
ppm for (CH,)
Ib _NH,at 3359-3275 cm™"; NH at 8 13.180 ppm (2H, s, NH,), & 161 (24.8%),162 (34%) (M™), 163
3275em™;C=0 at1710cm™; 9.970 ppm (1H, s, NH) and & (17%) (M™), 147 (19%) (M™), 105
vC=N at 1612 cm™ andv CH at 6.887- 8.256 ppm (3H, m, (7.1%), 76 (100%),75 (9.2%) (M™)
2853165 cm™! Ar-H). and 78 (3.7%) (M ™).
Ie . NH or/OH at 3407.6cm™; vCH at 8 13.183 ppm (2H, s, NH>), & 6167.94ppm for
2936.3,2969.3,3081.5cm™ ; vC=0 | 9.972 ppm (1H, s, NH) and & (Ca), at

at 1684.4 cm™; v C=N at 2269
cm™! ;vC=N
C-Br at

at 1622.2 cm™ and
539.4 cm™

6.887- 8.256 ppm (3H, m,

Ar-H).

8147.19ppm for
(Cy); at 5138.49
ppm for (Cg); at &
132.97 ppm for
(Co); at 5112.91
ppm for (C,); at
6110.53 ppm for
(Co); at 3
104.81ppm for
(Cyp) and at &
97.78ppm for (Cs)

11
NH,
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C;g?‘ IRvCm” H'NMR & 13C NMR Mass spectrum
I 2972,2876(CH),2219(C-nitrile),16 8 2.52 ppm (2H, t, CH,), & 316(0.11%) (M™), 262.45 (0.11%),
78(C=0),1614(C=N),564(C-Br) 6.73-7.92 ppm (3H, m, ArH) 236 (0.51%), 223 (0.15%), 142.9
and & 8.00ppm (1H, s,NH). (0.65%), 125.75 (1.09%) and m/z
86(12.4%)
il at 2942 cm™ due to VCH,2200cm™ | at31.01ppm (3H, t,CH;) , at §
due to L(C=N),1676 cm™ due to 2.51ppm (2H, d, CH,CN), §
vC=0,1590 cm™ due to VC=N and 3.38-3.49 ppm (2H, q,CH,
590 cm™ due to C-Br CHs), & 4.34ppm (2H, S,
CH,C=0O)and o
7.817-7.842ppm (3H, m,
Ar-H)
[\Y% 3342 cm! due to OH, 2290 cm™ 3 1.01 ppm (3H, t, CH;),
due to VC=N,1701 cm™' due to 82.50 ppm (2H,d,CH, CN),8
vC=0, 1606 cm™ due to VC=N and 3.38 —3.49ppm (2H,
at 512 cm™ due to C-Br q,.CH-CH;) and & 7.81-
7.84 ppm (7H, m, Ar-H).
\% at 3360,3468 cm due tq NH,, 8 2.50 ppm (2H,d, CH, CN),
2764-2918 cm™ due to vCH, 2250 613.18 ppm (2H, s,NH>),d
cm” due to VC=N, 1680 cm”! due 9.97ppm (1H, s, NH),
to LC=0, 1606 cm™ due to vC=N | 0:70-7.90ppm (3H, m, Ar-H).
and at 544cm’ due to C-Br
VI at 3418 cm™ due to VOH/NH, at 82.32 ppm (2H,d, CH, CN),
2762-2820 cm™ due to VCH, at 39.97(1H, s, NH), 7.85-7.84
2270em” dueto  LC=N, at 1700 ppm (7H, m, Ar-H).
cm” due to C=0, at 1596 cm™ due
to VC=N and at 516 cm™ due to
vC-Br
VIla | at 3456 cm’ (UCH), 3354(UNH), at | & 8.13 ppm (1H,s, NH), 5 at 364 (6.1%) (M~), 197 (20.4%)
2918-2820(vCH), at 7.73-7.84 ppm (7H, m, 199 (14.3%) (M), 95 (14.3%), 80
2200(0C=N), at 1678(C=0),at | ATH) ’CF’H7~3C°%’I$ (IH,s, (252@4)%%27(36 (120‘/1)4;/;)((21\;';)0’/;961
— -1 —L- . “a70), .170), 470),
1600(0C—N)ang_2}13tr590 cm” due to (4.1%) (M) and 63 (16.4%) (M™).
VIIb at 3412.4 (LCH), at 2499-2820 8 7.72-7.43 ppm (6H, m,
(vCH), at 2218.7(0C=N), at 1700 | Ar-H),5 8.12 ppm (1H,s, NH)
(vC=0), at 1604 (LC=N)and at 591 87.20ppm (1H, s,
(vC.Br). CH=C-CN).
Vile at 3467(vNH), at 3000(vCH), at
2210 (LC=N), at 1705(LC=0), at
1601(LC=N), at 580 (LC-Br) and
at 700 (vC-Cl).
Viid at 3402(NH), at 2999.7, 2836 at58.13ppm  (1H, s, NH),
(vCH), at 2218 (VC=N), at 1694 | at37.73-7.84 ppm (SH, m,
(vC=0), at 1587(LC=N) and at 592 | Ar-H)atd7.35 ppm (1Hs,
(bC-Br). CH=C-CN), at § 3.34 (3H,
s,0CH3), at 3 3.37(3H,
s,0CH;) and 3.40ppm (3H, s,
OCH3).
VIiIa at 3290 (UNH), at 2924- 2858 ats2.52ppm (14,
(LCH), at1696 (LC=0), at 1608 s,CH=N), §6.230-7.190
(C=N) and at 550(vCBr) ppm (6H, m, Ar-H) at § 8.231
ppm (1H,s,NH)
VIIIb at 3352(VNH/OH),at 3058-2856 at 8 9.230ppm (1H, s, OH),
(LCH) at 1679 (LC=0), at 2.502 ppm (1H, s,CH=N), &
1601(LC=N). 6.140-7.090 ppm (7H, m,
Ar-H) at 6 8.230ppm (1H, s,
NH)
Villc at 3383(vNH), at 2800-3040 at§3.594ppm (3H, s,
(vCH),1650 (LC=0), at CHs3),66.148 -7.971 ppm (6H,
1617(C=N). m, Ar-H) at § 8.220 ppm
(1H,s,NH)
VIIId | at3242 (NH), 3432(0OH), at 2836- | at69.234 ppm (1H, s, OH),

3166 (LCH), 1658 (bC=0), at
1582(uC=N).

2.500 ppm (1H, s,CH=N), 3
6.148-7.097 ppm (7H, m,
Ar-H) at 6 8.231ppm (1H, s,
NH) 8 3.695ppm (3H, s,
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C;gp‘ IRvCm" H'NMR 5 13C NMR Mass spectrum
CH3)
Ville at 3380(LNH),at 2850- 3100 8.25(1H,s,NH),6.244-7.903(9
(vCH),1650 (C=0), at 1597 H,m,Ar-H),2.104(3H,s,CH3),
(LC=N) 2.492(1H,s,CH=N),2.50(1H,s,
CH,)
IXa at 2828,2858,2952, 3004, 3056 8 7.85-7.89ppm (3H, m, at  282.65(12.62%), 28145
cm”! due to vCH,at 2230 cm™ due | Ar-H) and at § 3.31ppm (2H, (55.85%), 283.7 (8.4%) ,130.75
to LC=N, at 1606 em” due to s,CH,CN) (5.22%), 112.85 (12.17%), 98.25
UC=N ,at 874 cm™ due to vC-Cl (9:13%), 99.2 4.88%), 96.05
and at 582 om! due to LC-Br (69.89%), 88.5 (17.71%), 72.75
(100%), 207(93.17%), 195.35,

3.18%),194.35
(1.38%),196.35(1.38%), 182.55)
1.52%), 183.35 (2.22%), 181.7
(1.54%), 69.85 (11.83%) 167.95
(10.35%),155.3 (4.11%), 74.5
(21.68%) , 72.75 (100%), 61
(6.24%) , 63 (18.99%), 52.65
(14.09%), 142.45 (6.44%), 130.75
(5.22%),118.95(7.8%) and 79.85

(68.22%)
IXb at 3234 - 3444 cm™ due to UNH,, 7.83-7.87(3H,m,Ar-H),3.31(2
at 3078 cm™' due to vCH, , at 1630 H,s,CH,CN)
cm”' due to VC=N , at 876 cm™ due
to VC-CI, and at 540 cm™ due to
C-Br
Xa at 3334-3300(NH,), at 3300 (oNH) | 9.7(2H,s,NH,),3.30(2H,s,CH, 241 (4.3%) (M), 242 (4.3%), 243
at 2908 (LCH), at 2250 (WC=N), | -CN),7.83-7.82(3H,m,Ar-H) (5.4%) (M), 244 (14.3%) (M),
at 1616 (C=N) and at 548(uC-Br). 80(60.2%), 185 (9.7%), 63 (9.7%),
62 (44.1%) (M™), 64 (2.2 %) (M*),

52 (18.3 %),51 (23.7%)(M™), 53
(32.3%) (M'), 97 (58.1%), 96
(9.7%) (M™), 98 (65.6%) (M"") and
81 (100%).

Xb at 3336 (UNH),at 2800-3100 7.097-7.232(8H,m,Ar-H),3.28 at238 (5.2%) (M), 131(4.5%),193
(LCH), at 2260 (VC=N), at 1600 (2H,5,CH.CN) (;;/9;/'31)§127(93(29'§°)4’2§§§3f(;’é')(’ 212;(;‘
— %), 9% N 0),
(C=N) and at 520(vCBr). 91 (100 %),90 (20.8%) (M), 77
(22.7%) and 64 (13.6 %)
Xla at 2916-2846 due to C-H, at 1606 | 6.40-8.21(15H,m,Ar-H),2.48(
cm”' due to VC=N, at 722 cm™ due | 1H,s,N=CH),2.51(1H,s,N=C
to vC-Cl and at 550 cm™ due to H)
vC-Br
XIb at 1610 cm™ due to VC=N, at 778 at 33.32(3H, s ,OCH3), m/z 639 (1.51%) (M), m/z 475.65
cm’ due to vC-CI ,at 540 cm™ due 3.45(3H,s,OCHy), (1.3%), m/z 462.95 (1.87%), m/z
t0 LC-Br 3.77(3H s ,OCH;) ,at 462.05 (1.49%), m/z 46135
6.42-8.2ppm (15H, m, Ar-H) , (1.43%), m/z 430.05
at§2.49 (1H, s, N=CH) , at (6.22%),429.15 (1.34%), m/z 431.2
2.50 (1H, s, N=CH) and at 3 (1.81%), m/z 432.05 (1.23%), m/z
2.51 (1H, s, N=CH) 401.5 (3.83%), 402.55 (1.56%),

m/z 341.25(6.27%), m/z342.05
(3.14%) (M™), 343.65 (1.04%)
(M™), m/z328.75 (1.1%), m/z
329.5(1.17%) (M™), m/z 327.9
(2.4%) (M™), m/z 327(4.22%)
M™1), m/z 295.2 (2.77%), m/z
296.8 (1.17%) (M), m/z 281.45
(71.25%), 282.75 (12.19%) (M™),
m/z 283.7(9.61%) (M), 267.4
(19.24%), 269.15 (2.45%) (M),
270.85 (1.14%) (M™),155 (1.7),
142.45 (1.89%),130.85
(4.15%),118.95 (9.94%) , 80.9
(40.67%),76.51 (18.63%), 88.5
(10.73%), 86.75 (7.15%),73
(99.1%), 74.5 (21.68%), 72.75
(99.1%),61 (6.24%), 63 (18.99%)
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Comp.

NO.

IRvCm®

H'NMR & BC NMR

Mass spectrum

and 52.65 (14.09%)

XIlIa

at 3442 cm due to OH and/or
NH , at 2852-3072 ¢cm™ due to CH,
at 2206 cm™ due to C =N, at 1700
cm due to VC=0, at 1608cm™
duetovC=N and at 518 cm™ due
to vC-Br

At 438 (17.1%), 405 as M
(11.4%), 406 as M (2.9%), 296
(20.0% ), 295 as M™' (40.0%),
297 as M*' (34.3%),99 (22.9%)
and 73 (31.4%)

XIIb

at 3352 - 3464 cm™’ due toNH,, at

2850-3078 cm™ due to vCH, at

1670 cm™ due tovC=0, , at 1603

cm’' due toC=N and at 542 cm™
due to vC-Br

3 7.627- 7.855ppm (6H, m,

Ar-H)

and & 6.742ppm (2H,
s, NH»)

XIII

at 3142 cm™ due to NH, at
3022-2850 cm™ due to LCH, at
2214 cm™ due tov C =N, at
1660cm™ due to VC=0, at 1628
cm”' due to VC=N and at 520 cm™
due to C-Br

atm/z 277 as M™' (56.3%), m/z 148
(68.1%), m/z 147 as M™' (44.9%),
m/z 149 as M* (5.1%), m/z 120
(39.9%), m/z 121 as M (18.8%),-
m/z 122 as M2 (1.4%), m/z 119
(100%), m/z 118 as M™' (20.3%),
m/z 80 (56.3%), m/z 81 as M
(81.3%), m/z 83 as M™ (37.3%),
m/z 79 as M (12.5%), m/z 104
(10.1%), m/z 105 as M (22.5%),
m/z 93 (8.7%), m/z 92 as M’!
(10.9%), m/z 80 (56.3%), m/z 67
(8.7%) and m/z 68 as M"' (50.0%)

XIvV

at 3294 cm’! due to NH, at
2726-3138 cm™ due to CH, at 2216
cm’' dueto C =N, at 1652 cm’
due toC=N and at 522 cm’' due to
C-Br

at 6 12.311 ppm (1H, s, NH),
at $ 6.1,6.15,6.2 ppm (3H, m,
Ar-H), at 8 2.490ppm (s, 2H,
CH,CN), and at $ 2.21 ppm
(3H, s, CH3) and 2.29 ppm
(3H, s, CH;)

XV

at 3478.4 cm™ due toOH,
3080.9-2857.8 cm™ due toCH, at
1676.6 cm™ due toC=0, at
1609.6cm™ due to C=N  and at
586.2 cm’! due to C-Br

67.85-7.1ppm (4H, m, Ar-H),
8 6.8ppm (1H, s, OH) and &
2.4 (s, 3H, CH;)

At m/z 306 (0.64%), m/z 305 as
M (0.09%), m/z 275.2 (16.32%),
m/z 277.2 (33.27%), m/z 279 as
M™ (19.88%), m/z 259.15 (0.09%),
m/z 210 as M™ (0.11%), m/z
232.05 (0.12%), m/z 233.1 as M""'
(0.24%), m/z 234 as M (0.14%),
m/z 249.05 (7.41%) and m/z 250
(4.4%)

XVI

at 3468-3358 cm’ due toNH,, at

2906 cm™ due toCH, at 1676 cm™

due toC=0, at 1590 cm™ due to
C=N and at 588 cm™ due to C-Br

At m/z 282(3.74%), m/z 263.4 as
M= (2.55%), m/z 250 (7.41%), m/z
252.75 as M™! (2.74%), m/z 252.4
as M (4.14%), m/z 234.1
(5.87%), m/z 222.75(3.94%), at
m/z 223.65 as M™ (2.67%), m/z
210.15 (4.37%), m/z 210.95 as M"!
(4.76%), m/z 196.2 (9.17%), m/z
172.3 (7.39%), m/z 169.45
(12.53%), at m/z 168.35 as M!
(17.37%), m/z 155.8 (10.56%), m/z
143.35 (12.99%), m/z 142.35 as
M (14.98%), m/z 144.15 as M"'
(28.64%) ,m/z 80.85 (91.58%), m/z
63.4 (79.66%), m/z 50.4 (69.9%)
and m/z 52.3 (62.18%)

XVII

at 3508 cm™ due toOH, at 3352
cm’ due to NH, at 3080-2900 cm’!
due toCH, at 1674 cm™ due toC=0,
1650 cm™ due toC=N, at 1510 cm’!
due tpasymmetricNO, , at 1312
em due to symmetricNO, and at

590 cm™ due to C-Br

At m/z 428 (12%), m/z 93 (2%),
m/z 298 (14%), m/z 297 (20%),
m/z 295 (7.1%), m/z 277(100%),
m/z 276 (52%), m/z 275 (60%) and
m/z 274(46%)
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Table (3): Anti-bacterial and anti-fungal activities by measuring zone of inhibition (mm) and MIC (ug/ml) of

the tested compounds with regard to reference drugs.

Comp. No. Gram +ve Gram -ve Fungi
S. aur. B. sub. P. aer. E. coli A. Fum. G. cand. C. alb. S. rac.
mm/MIC mm/MIC mm/MIC mm/MIC mm/MIC mm/MIC mm/MIC mm/MIC
Ia 13/78 14.2/78 NA NA 11.3/13 13/156 10/156 NA
Ic NA NA NA NA 14.3/313 3.4/313 12.2/156 NA
111 24.4/19 25.4/19 NA 10.8/156 19.2/39 20.4/39 18.2/78 NA
VIlic 13.9/313 15.2/156 NA NA NA NA NA NA
VIIId 20.4/39 21.8/78 NA 7.4/625 NA NA NA NA
IXa 15/156 13.5/313 NA NA 10/625 12/313 11/313 NA
IXb NA NA NA NA NA NA NA NA
XIIb 18.2/78 17.3/156 NA 9.4/625 13.2/156 15.4/78 12.4/156 NA
XIII NA NA NA NA NA NA NA NA
X1V NA NA NA NA NA NA NA NA
XV 16.2/78 12.3/313 NA 19.4/78 12.2/313 16.4/78 12.4/156 NA
XVI 23.2/39 24.3/39 NA 11.2/625 15.2/156 18.4/78 15.4/87 NA
Penic. G 29.5 32.6 28.3 33.6 - - - -
Strepto. 25 29 24 25 - — - -
Ttrac. 28 27 26 22
Clotr. 26 23 18 20
NA: No Activity
O
X B —
NH Ia+ CH,=CHCN ' N=CH,CH,CN
)\ )\
= lay. N CH,CN
N R ey (1)
(Ia-c) *Cop,
Ib,c + ArC-R a,R=CH,CN X=Br &y
b,R =NH, X=H %
©R=NH,  X=Br Br N—CH,COOEt
®) )\
X Ia + ArCHO N CH,CN
NH ()
_ s Q CHO
I
N NH OH
(VIII a-e) )\ o
I A e
R/ \Ar ¢ x
witan || ES w5 )
Ar R HC O 4c
7\ " S Br N-CCOOEt
6 T o
(0] anr )\
Ho . /@ N~ TCH.CN
S N O
o Br N/CHZCONHNHZ
c, @ CH; CAr = —@ )\
N CH,CN
OH ocHs 2
Choen - N
d, OCHg d,Ar= OCH;3 CHO
OH
OCHj
e, @ CH,COCH; ©/
OH
H
N
(@) \N
Y4
Br N
OH
)\
N CH,CN
(Schem 1) (VD
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Br:
NH

)—CHZCONH2
N lay,
XVI W
v (o]

o)
Br NO;
X Ie+ NaNO, /HCI i o
NH Ict NaNO,
—_— =
_ N)\N=N
\ R (XVID)
5 la-c 0 CH
<LOC) ( ) /\3
% a,R=CH,CN X=Br N N
K b,R =NH, X=H | M
~ X =Br N o
cl
Br
X COOH
N (IX
(1Xa) \@ cH,
Z N
N |
(IXab) >
* N “CH,CN
=z
IXa + RNH, 9 N (XII)
“, (XII a,b)
T, a,R = CH,CN NH,NH,
NHR % b,R = NH,
Br.
Y
/*
N™ “cH,CcN o H
C-Ar
Xa.b) Br\@N 'l\l//
- > C
3, R=NH, N*C/ Nc-Ar
b, R = CH,NH, | H
HC
Sar
(XTI yp)

Scheme 2
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