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Synthesis and evaluation of in vitro biological activity of new series of
guinazolinone and benzoxazinone derivatives

Abdelmotaal Abdelmajeid*, A. A. Aly* and Manar T. Ashour CrossMark

Chemistry Department, Faculty of Science, Benha University, Benha, P. O. Box 13518. Egypt.

Abstract
A convenient synthesis for 1,3,4-thiadiazolyl quinazolinone derivatives is described via facile cyclization of
anthranilic acid with succinic anhydride and upon reaction with glycine afforded 3-glycinyl quinazolinone derivative (2), which
then treated with thiosemicarbazide and produced 1,3,4-thiadiazolyl quinazolinone derivative (3). Also, the key intermediate
isothiocyanatobenzoazinone (13) is synthesized and checked for the synthesis of triazolyl-(14), oxooxazolidinyl-(15) and
triazinanyl-(16a,b) benzoxazinone scaffolds by reaction with phenylhydrazine, glycine and urea and/ or thiourea, respectively.
Antimicrobial activity of the synthesized compounds were evaluated against selected bacterial and fungal strains and
compared with penicillin and compounds 6, 7b, 10b, 11, 14 and 16b exhibited promising activity as compared to the tested
standard. The structures of the products were assigned and confirmed on the basis of their elemental analyses as well as spectral
data (IR, MS and *H NMR).
Keywords: Thiadiazolylquinazolinones, isothiocyanato benzoxazinone, N-heterocycles, scaffolds, antimicrobial

activity.

1. Introduction

Quinazoline nucleous considered one of the most
important classes of pharmaceuticals, which exhibit
various activities as anti-tumor [1,2], antimalarial [3],
anti-inflammatory [4], and antimicrobial [5,6]. It
occurs extensively in nature and range of natural
building blocks as alkaloids, and found across the
plant and animal kingdoms as well as various
microorganisms such as Peganum nigellastrum [7],
Bouchardatia neurococca [8], Dichroa febrifuga [9]
and Bacillus cereus[10].

2,4-Diaminoquinazoline analogues of folic acid
have attracted a significant interest as potential
chemotherapeutic agents, and found a remarkable
antimalarial effects, also in treatment of pneumocystis
carimi infection in AIDS patients [11,12], and In
diabetes patients, Quinazoline inhibits the tyrosine
kinase [13] activity which is an important and urgent
matter.

Also, functionalized quinazolines possess diverse
biological, and pharmaceutical activities as anti-
bacterial [14], antioxidant [15], antiviral [16], anti-
HIV [17], anticonvulsant [18], anti-obesity [19],
antituberculosis [20], inflammatory [21], analgesic
[22], anti-diabetes [23], anti-psychotic [24], anti-
cytotoxin [25], and anti-hypertension [26], and
insecticidal [27]. In addition, substituted 1,3,4-
thiadiazole derivatives have received significant

attention during the last years, and have been
investigated increasingly due to their various
therapeutic and industrial applications, the biological
activities of 1,3,4-thiadiazole derivatives is supposed
due to the presence of =N—C—S— moiety [28,29].

It has been reported that 1,3,4-thiadiazole
scaffolds known to be associated with diverse
pharmacological activities including antimicrobial
[30], anti-bacterial [31], antioxidant [32], anti-
inflammatory [33], anticancer [34], anti-HIV [35],
antiviral [36], anti-tuberculosis [37], anticonvulsant
[38], antidepressant [39], kinesin inhibitors [40], etc.

These growing and diverse applications
prompted us to continue our ongoing interest on
synthesis of these biologically active scaffolds [41-
45]. Herein, we describe an efficient synthesis of
1,3,4-thiadiazolyl quinazolinone, triazolyl-,
oxooxazolidinyl- and triazinanyl- benzoxazinone
scaffolds and evaluation of their anti-microbial
activities.

2. Experimental
2.1. Materials

Melting points were measured in open
capillaries by Gallen kamp melting point apparatus
and are uncorrected. Elemental analyses were carried
out at micro analytical unit, Cairo university as well as
'H NMR, IR and Mass spectra were carried out by
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micro analytical unit at Cairo University and
Mansoura University. IR spectra (KBr disk) of the
synthesized compounds were recorded on JASCO 600
plus spectrometer.

'H NMR spectra were recorded on a Bruker a vance
400 (400 MHZ) using deuterated chloroform (CDCls3)
or dimethyl sulfoxide (DMSO-ds) as a solvent. Mass
spectra were recorded on a Shimadzu (GCMS-QP)
100 EX mass spectrophotometer.

All reaction were monitored by thin layer
chromatography TLC and carried out on 0.1 mm silica
gel 607254 (mark) plates.

Antibacterial and antifungal activities were carried out
in the Micro Analytical Center, Faculty of Science,
Cairo University.

2.2. Methods

Synthesis of 3-(4-oxo0-4H-benzo[d][1,3]oxazin-2-
yl)propanoic acid (1).

A mixture of anthranilic acid (0.01mol) and
succinic anhydride (0.01 mol) in (20 mL pyridine) was
refluxed for 4 hrs. After that, cooled, and poured on
ice/HCI, the precipitated solid filtered off, dried and
recrystallized from ethanol. (c.f. Table 1).

Synthesis  of  3-(3-(carboxymethyl)-4-oxo-3,4-
dihydroquinazolin-2-yl)propanoic acid (2).

Equimolar quantities of Compound 1 (0.01
mol) and Glycine (0.01 mol) in in pyridine (15 mL)
was refluxed for 4h. The reaction mixture was left to
cool and deposited solid was filtered off, washed
several times, dried and recrystallized from
ethanol/H,0. (c.f. Table 1).

Synthesis of 2-(2-(5-amino-1,3,4-thiadiazol-2-
yl)ethyl)-3-((5-amino-1,3,4-thiadiazol-2-
yl)methyl)quinazolin-4(3H)-one (3).

Reaction of Compound 2 (0.01 mol) with
thiosemicarbazide (0.02 mol) in POCI; (15 mL) was
heated for 7hr, then the reaction mixture was cooled,
poured on crushed ice, and the produced solid was
filtered off, and recrystallized from ethanol. (c.f. Table
1).

General procedure of Synthesis of compounds (4) and

(5).

To solution of compound 3 (0.01 mol) in
ethanol (15 mL), acetyl chloride and/ or acetic
anhydride (0.02 mol) was added and boiled for 6h.
After cooling, the precipitated solid obtained was
poured on ice, filtered off, and recrystallized from
ethanol. (c.f. Table 1).

N-(5-((2-(2-(5-acetamido-1,3,4-thiadiazol-2-yl)ethyl)-4-

oxo quinazolin-3(4H)-yl)methyl)-1,3,4-thiadiazol-2-
yl)acetamide (4). (c.f. Table 1).
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N,N-(5-((2-(2-(5-acetamido-1,3,4-thiadiazol-2-yl)ethyl)-
4-oxoquinazolin- 3(4H)-yl)methyl)-1,3,4-thiadiazol-2-
yl)acetamide (5). (c.f. Table 1).

Synthesis of 1-(5-(2-(4-o0x0-3-((5-(3-phenylureido)-
1,3,4-thiadiazol-2-yl)methyl)-3,4-
dihydroquinazolin-2-yl)ethyl)-1,3,4-thiadiazol-2-
yl)-3-phenylurea (6).

A mixture of compound 3 (0.01 mol) and

phenylisocyante (0.02 mol) in dry benzene (20 mL),
and in presence of catalytic amount of triethylamine
was refluxed for 5hrs. The produced solid was filtered
off and recrystallized from n-butanol. (c.f. Table 1).

Synthesis of 2-(2-(5-(benzylideneamino/4-
chlorobenzylideneamino)-1,3,4-thiadiazol-2-
yl)ethyl)-3-((5-(benzylideneamino/4-
chlorobenzylideneamino)-1,3,4-thiadiazol-2-
yl)methyl)quinazolin-4(3H)-one (7a,b).

To a stirred solution of compound 3 (0.01 mol) in
absolute ethanol (15 mL) was added to benzaldehyde
and/ or 4-chlorobenzaldehyde (0.02 mol). The mixture
was refluxed for 3h, then cooled. The deposited solid
was collected and recrystallized from methanol. (c.f.
Table 1).

General procedure for synthesis of compounds (8)
and (9):

A (0.01 mol) of compound 3 in THF (15 mL)
was treated with (0.02 mol) of N- tosylglycine, and/or
N-methyl alanine and in presence of DCCI was stirred
for 24 h. The produced solid was filtered off, washed
with H,O and recrystallized from a proper solvent. (c.f.
Table 1).

Synthesis of 2-((4-methylphenyl)sulfonamido)-N-
(5-((2-(2-(5-(2-((4-
methylphenyl)sulfonamido)acetamido)-1,3,4-
thiadiazol-2-yl)ethyl)-4-oxoquinazolin-3(4H)-
y)methyl)-1,3,4-thiadiazol-2-yl)acetamide
(8).(c.f.Table 1).

Synthesis of 2-(methylamino)-N-(5-((2-(2-(5-(2-
(methyamino)propanamido)-1,3,4-thiadiazol-2-
yl)ethyl)-4-oxoquinazolin-3(4H)-yl)methyl)-1,3,4-
thiadiazol-2-yl)propanamide (9). (c.f. Table 2).
General procedure for synthesis of 10a,b:

A mixture of compound 3 (0.01 mol) and N-
phathaloyl  glycine, and/ or  N-Phathaloyl
phenylalanine (0.02 mol) in n—butanol (20 mL) was
refluxed for 5h. The produced solid was filtered off,
and recrystallized from a proper solvent.
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Table (1). physical data of compounds (1-8).
M.F. Analysis
Compd. M. wt M. P.°C Yield Calc. (Found) %
R Solvent :
0,
No Colour (%) C H N
CriHoNO4 160-162 60.27 4.14 6.39

! 219.19 White 80 Bthanol | 6014y | (a09) | (6.42)
CisH12N;0s 165-167 56.52 4.38 10.14
2 276.24 Paleyellow | '© | ehanolH0 | weuey | (a25) | (0.09)
C1sH1aNz0S; 172174 46.62 3.65 29.00
3 386.07 Pale yellow | '° Ethanol 46.53) | (361) | (28.93)
A C1sH1sNs03S2 168-170 o1 Ethanol 48.50 3.86 23.81
470.09 Yellow 48.44) | (379) | (23.72)

5 C23H22Ns0sS2 180-182 %0 Ethanol 49.81 4.00 20.20
554.12 Yellow (49.65) | (3.90) | (20.31)

CasH2aN10055; 157-159 72 55.76 3.87 22.42
6 624.70 Brown n-butanol | g5y | (375) | (2246)
CaoH2oN50S; 61.90 3.04 19.91
Ta 562 67 144-146 76 Methanol (61.84) (3.88) (19.94)
CasH20CI2Nz0S; 150-152 81 55.15 3.19 17.74
7o 631.56 Yellow Methanol | 5504y | (316) | (17.69)

o CaaHa32N1007S; 183-185 78 butanol 49.00 3.99 17.32
808.92 Pale yellow (48.92) (4.04) (17.27)

Synthesis of 2-(1,3-dioxoisoindolin-2-yl)-N-(5-((2-(2-thiocyanate (0.01 mol) was added. And the reaction

(5-(2-(1,3-dioxoisoindolin-2-yl)acetamido)-1,3,4-

mixture was stirred for one hour at room temperature.

thiadiazol-2-yl)ethyl)-4-oxoquinazolin-3(4H)-yl)methyl)- Ammonium chloride was precipitated during the

1,3,4-thiadiazol-2-yl)acetamide (10a) (c.f. Table 2).
Synthesis of (1,3-dioxoisoindolin-2-yl)-N-(5-
((2-(2-(5-(2-(1,3-dioxoisoindolin-2-yl)-3-
phenylpropanamido)-1,3,4-thiadiazol-2-yl)ethyl)-
4-oxoquinazolin-3(4H)-yl)methyl)-1,3,4-thiadiazol-
2-yl)-3-phenylpropanamide (10b) (c.f. Table 2).

Synthesis of 2-(5-((2-(2-(5-(1,3-dioxoisoindolin-2-yl)-

1,3,4-thiadiazol-2-yl)ethyl)-4-oxoquinazolin-3(4H)-

y)methyl)-1,3,4-thiadiazol-2-yl)isoindoline-1,3-di-one

(12).

A (0.01 mol) of compound 3 was refluxed with
(0.02 mol) of phthalic anhydride in (20 mL) benzene,
and in presence of catalytic amount of triethylamine
for 3hrs. The produced solid was filtered off, washed
with HO and recrystallized from methanol. (c.f. Table
2).

progress of the reaction, and separated by filtration
leaving a clear solution of
isothiocyanatobenzoazinone.

Synthesis  of  2-(2-(2-phenyl-5-thioxo-2,5-
dihydro-1H-1,2 4-triazol-3-yl)ethyl)-4H-
benzo[d][1,3]oxazin-4-one (14).

A solution of isocyanatobenzoxazinone (13) (0.01
mol) and phenyl hydrazine (0.01 mol) in dry acetone
(30 mL), and in presence of catalytic amount of
pyridine was heated under reflux for 2 hrs, and
concentrated. Then treated with a proper solvent to
give solid crystals. (c.f. Table 2).

Synthesis of 3-(4-oxo-4H-benzo[d][1,3]oxazin-
2-yl)-N-(5-oxooxazolidin-2-yl)propanamide (15).

To a solution of benzoxazinone isothiocyanate
(13) (0.01 mol) in dry acetone (30 mL), glycine (0.01

Synthesis of 1-(5-((2-(2-(5-(2,5-dioxo-2,5-dihydro-mol) and few drops of pyridine were added as a

1H-pyrrol-1-yl)-1,3,4-thiadiazol-2-yl)ethyl)-4-

oxoquinazolin-3(4H)-yl)methyl)-1,3,4-thiadiazol-2-yl)-

1H-pyrrole-2,5-dione (12).

A mixture of compound 3 (0.01
mol) and maleic anhydride (0.02 mol) in ethanol (20
mL), was refluxed for 5hrs. After that, the produced
solid was filtered off, and recrystallized from n-
butanol. (c.f. Table 2).

Synthesis of 3-(4-oxo-4H-benzo[d][1,3]oxazin-
2-yl)propanoyl isothiocyanate (13).

To a stirred solution of the acid chloride (0.01
mol) in dry acetone (50 mL), a solid ammonium
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catalyst. The reaction mixture refluxed for 2 hrs, after
cooling, a solid product was precipitated, filtered off,
washed with water and recrystallized from ethanol to
give compound (15). (c.f. Table 2).

General procedure for synthesis of 16a,b:

To a stirred solution of benzoxazinone
isothiocyanate (13) (0.01 mol) in dry acetone (30 mL),
Urea and /or thiourea (0.01 mol) was added, and in
presence of pyridine as a base catalyst. After that
allowed to stir for one hour at room temperature. The
solid precipitated filtered off, dried and then
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crystallized from proper solvent to get compounds
16a,b.

2-(2-(4-oxo0-6-thioxo-1,3,5-triazinan-2-
yl)ethyl)-4H-benzo[d][1,3]oxazin-4-one (16a). (c.f.
Table 2).

Table (2). Physical data of compounds (9-16).

2-(2-(4,6-dithioxo-1,3,5-triazinan-2-yl)ethyl)-
4H-benzo[d][1,3]oxazin-4-one (16b). (c.f. Table 2).

M.F. Analysis
Compd. M. wt M. P.°C Yield Calc (Found 0%
R Solvent :
0,

No Colour (%) C H N
. CraHaaN1003S2 188-190 85 I 2963 | 507 25.16
556.66 Brown (4952) | (5.01) | (25.09)
CasHaN201S2 193-195 5526 | 3.18 18.41
10a 760.13 White 76 Methanol | 5519y | (311) | (18.35)
CasHaeN2001S2 186-188 6254 | 3.86 14.88
10b 940.22 Yellow 7 n-butanol (62.49) | (3.81) 14.81
CatH1Ns0sS; 175177 5758 | 281 12.37
1 646.66 Yellow 76 Benzene | 5752) | (298) | (12.29)
182-184 5007 | 2.58 20.50
12 C23H14Ng05S,546.54 White 74 n-butanol (50.36) (2.88) (20.35)
C1eH1NZOzS 132-134 75 6170 | 403 15.99
14 350.08 Yellow Toluene | g1gay | @412) | (15.63)
15 C14H13N30s 125-127 67 Ethanol 5545 | 4.32 13.86
303.27 Pale yellow (55.83) (4.49) (13.66)
CraHzNZO35 136-138 5131 | 397 18.41
16a 304.32 pale yellow | '° Ethanol | 5195) | (3.00) | (18.35)
CraH1zNO;S; 120-122 4874 | 3.78 17.49
16b 320.39 Yellow 5 Ethanol 4869) | (371) | (17.42)

3. Results and discussion:

Initially, 3,1-benzoxazin-4-one-3-propanoic acid (1) is
easily prepared when succinic anhydride was allowed
to react with anthranilic acid in refluxed pyridine,
which then was treated with glycine and afforded 3-
glycinyl quinazolinone derivative (2) in good yield

(Scheme 1).
COOH
. _Pyridine _ o NHzCHzCOOH NCHZCOOH
Py ndme
CHZC ,COOH CHZCH COOH
(1)
o o) Hz’<’>\
s _C
NCH,COOH I POCl; N S NH;
2 + HyN—HN—C—NH, ———— )\
PN 7> chgcH, N
N7 CH,CH,COOH N 3 2\4 /\\
2 ®3) s NH,

Scheme 1. Synthesis of compounds (1-3)
IR-spectrum of compound (1) showed vOH at 3424
m1, vC-H aromatic centered at 3048, in addition to
vC=0%at 1765, 1708 cm™. Its mass spectrum showed
molecular ion peak (M-*-1) at 218 (2.80%), and the
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base peak at 57 (100%), and other fragments, which
confirm the given structure in chart 1.

'C—C —C—OH —»74 5]16%

l H2
m/e=73,12.12% -OHl(—N)

+ N
M:1= 218,2.8%

57|100%
m/e= 91,33.04%

+Hl
-
+

92‘| .26 76% +H 93"%41% ﬂ 65] 14.39%
.76%

Chart 1. Mass fragmentation pattern of compound
1)

The structure of quinazolinone derivative (2) was
inferred from its IR-spectrum which showed vOH at
3422 cm?, and frequency due to acid, and
quinazolinone carbonyls vC=0’% at 1716, and 1680
cml, respectively.

After that, treatment of quinazolinone derivative (2)
with thiosemicarbazide in POCIs, furnished the key
compound thiadiazolylquinazolinone derivative (3),
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which clearly implied from disappearance of carbonyl alternate synthesis of some other derivatives (4-12).
and hydroxyl bands of acid in its IR spectrum. (Scheme 2)

Next, the nucleophilicity of NH; in the thiadiazolyl

quinazolinone derivative (3) has been checked for

_ CHgcocl /< \ Ar { )\
HsCOCHN NHCOCH;

Ethanol

@
o AV Y 9
?FNJ\S)— AFJ\S)\N—(Q—CHg)z
CHy), (5)

)\ N | PhNco /4 %Ar% N
HzN/<S>— AVJ/\S%NHZ Benzene/ Et;N PRANOCHN ©) NHCONHPh

(©)

N—N N—N
I\ 4 >\
HC:N/< Ar —
S e S
Ar= /NL Ethanol (7a,b) ;la)' ))é = l_(ijl
N S CH,CH,—

X

- nt CH2
‘ \
H:ﬁ\@*ﬁ*NHCHZCOOH NH ®) NH
o) 0=5=0 0=s=0
THF/DCC ;5
CHs CHs
C’:H
CHaNHCHCOOH O /N\Q 5 Ar z )\ c/
THF/DCC HsCHC (‘:HCH3
NH 9 NH
CHjg CHs

o) HN S S NH
N\\)l\OH o o
X X X

[¢]
N N_ o

n-butanol ° © o
(10 a,b) X=a; H
b; -CH,Ph
O
©E§N« boa L §3©
Benzene/ Et3N
(11)

10 Hc% >\\
4 S g SV -
Ethanol % (12) o%

O

Scheme (2). Synthesis of compounds (4-12)
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Acetylation of the thiadiazoloquinazolinone
derivative (3) using acetyl chloride and / or acetic
anhydride readily provide the acetylated products (4)
and (5), respectively. Compound (4) was elucidated on
the basis of its IR-spectrum which showed vNH’S at
3407, 3230 cm?, vC-H aromatic at 3050, and vC-H
aliphatic at 2925 cm?, besides the frequency due to
carbonyls at 1710, and 1683 cm?, and its *H NMR
spectrum showed signals at 5°Sppm at 1.8 (s, 6H , 2
CHs), 2.8 (t, 4H,2CH2), 3.3 (s, 2H, 1CHy), 7-8 (m
, 4H , Ar-H), and 8.57 (s, 2H , NH'S), while IR-
spectrum of compound (5) showed vC=0’% in range of
1710-1685cm* and disappearance of absorption bands
due to NHS and 'H NMR spectrum showed signals
at 5°Sppm at 1.9 (s, 4CH; ,12H ), 2.8 (t, 4H, 2CH,),
3.4 (s, 2H, 1CHy), 7.4-8.2 (m, 4H , Ar-H). Its
Mass spectrum showed molecular ion peak (M*-1) at
553 (0.18%), (M-*-2) at 552(0.43%), and the base peak
at 57(100%).

Addition of phenyl isocyanate to the
thiadiazoloquinazolinone derivative (3) produced (5-
(2-(4-0x0-3-((5-(3-phenylureido)-1,3,4-thiadiazol-2-
yl)methyl)-1,3,4-dihydroquinazolin-2-yl)ethyl)-1,3,4-
thiadiazol-2-yl)-3-phenylurea (6). The structure of
this compound was inferred from its IR-spectrum
which showed vNH’S at 3424cm?, vC-H aromatic at
3049, and vC-H aliphatic at 2922 cm™, and vC=0’S at
1719, and 1685 cm™, and *H NMR spectrum, which
showed signals 8’Sppmat 3.3 (s, 6 H, 3CH,), 7.4-
8.1 (m, 14H, Ar —H), and 8.6 (s, 4H, NHS).

Also, the Schiff’s base derivatives (7a) and
(7b), were obtained in good yields by condensation of
thiadiazoloquinazolinone derivative (3) with different
aldehydes such as benzaldehyde and/or 4-
chlorobenzaldehde, respectively. IR-spectrum of
compound (7a) showed vC=0 at 1693, and vC=N at
1635 cm, besides the other characteristic peaks of the
compound.
Also, the structure of the schiff’s base derivative
(7b) was characterized from correct analytical data as
well as its IR-spectrum which showed vC=0 at 1685,
and vC=N at 1630 cm?, and frequency due to p-
disubstituted at 956 and 884.

Furthermore, and in order to obtain amino acid
derivatives of thiadiazolo quinazolinone. N-
tosylglycine and/ or N-methyl alanine was added to the
thiadiazoloquinazolinone derivative (3) in refluxed
THF, and in presence of DCC and yielded compound
8, and 9, respectively. IR spectrum of compound 8
showed vNH’S at 3382 cm™t, vC=0O"S at 1710, and 1685
cmt, vC=N at 1630 cm?, and absorption band at 1338
cm! due to (S=0) absorption, while IR spectrum of
compound 9 showed v NH’S at 3384 cm?, and vC=0"S
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at 1711 and vC=N’S at 1632 cm’?, in addition to other
characteristic peaks of the compound.

Incorporation of dioxoisoindoline moiety in the
thiadiazologuinazolinone (3) was also achieved by
treatment with N- phathaloylglycine, and/ or N-
Phathaloyl phenylalanine in boiling n-butanol, and
afforded compounds 10a and 10b, respectively. IR-
spectrum of (10a) showed VNH’S at 3466 cm™, and
vC=0’S at 1773, 1724 and 1665 cm™, and *H NMR
spectrum showed signals 8’5 ppm at 2.4 (t, 4H, 2CH,),
3.3(s,6H, 3CHy), 7.4-8.2 (m, 12H, Ar-H), and 8.6 (s,
1H, NH®). The mass spectrum of compound (10a)
showed molecular ion peak (M*-1) at 759 (0.14%),
and the base peak at 91 (100%).

While, the structure obtained from incorporation
of N-Phathaloyl phenylalanine into
thiadiazologuinazolinone (10b) was characterized
from IR-spectrum which showed vNH’S at 3327 cm?,
besides the vC=0"S at 1778, 1716 and 1686 cm™.

Bis-(1,3-dioxoisoindolinyl/(2,5-dioxo-2,5-
dihydro-pyrrolyl)thiadiazolyl quinazolinone
derivative (11) and (12) were also achieved,
respectively, via reaction of the
thiadiazoloquinazolinone derivative (3) with phthalic
anhydride and / or maleic anhydride. IR-spectrum of
compound (12) showed disappearance of aldehydic
carbonyls absorption bands, and appearance of
vC=0’% in range of 1720-1685cm!, besides the other
characteristic peaks of the compound. Its *H NMR
spectrum showed signals at &S ppm at 4.3 (s, 2H,
3CHy), 5.5 (dd ,4H , 2 CH =CH), 7.4-8.2 (m ,12H,
Ar-H).

On the other side, when isothiocyanato
benzoxazinone (13) solution in acetone (prepared in
situ) was treated with phenyl hydrazine gave
intermediate, which undergoes cyclization followed
by dehydration and furnished 2-(2-(2-phenyl-5-
thioxo-2,5-dihydro-1H-1,2,4-triazol-3-yl)ethyl)-4H-
benzo[d][1,3]oxazin-4-one (14). (Scheme 3).

IR-spectrum  of compound (14) showed
absorption bands for vNH'S at 3447, 3422, and 3168
cmt, vC-H aromatic at 3049, vC-H aliphatic at 2926
cm™, vSH at 2066 cm™®, vC=0 at 1765 cm™, vC=N at
1621cm™, and vC=S at 1402 cm™.

Also, glycine reacted with 3,1-benzoazinone
isothiocyanate (13) and produced the thiourea
derivative, which cyclized in the presence of pyridine
to 3-(4-ox0-4H-benzo[d][1,3]oxazin-2-yl)-N-(5-
oxooxazolidin-2-yl)propenamide (15). IR-spectrum
showed absorption bands for YNH'S at 3420 cm't, vSH
at 2066 cm™, vC=0'S at 1767, 1742, and 1662 cm™,
and vC-O-C (ether) at 1128, 1075cm?, 'H NMR
spectrum showed signals §°Sppm at 2.4 (t, 4H, 2CH,),
3.3 (s, 2H, 1CH2), 7.4-8.2 (m ,4H, Ar-H), and 8.6 (s,
2H, NH'S).
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Finally, Addition of urea and/or thiourea to the
isothiocyanato benzoxazinone (13) afforded thioxo/
dithioxo-1,3,5-triazinanyl benzoxazinone (16a) and
(16b), respectively. IR-spectrum of (16a) revealed
vNH~OH at 3410-3300 cm, vC=0'S at 1760, 1710
cm? and vC=S at 1380 cm™.,while IR-spectrum of

(16b) showed absorption bands for vNH'S at 3410,
3141 cml, vSH at 2064 cmt, vC=N at 1630, and vC=S
at 1400 cm™ beside the other characteristic peaks of
the compound.

O
o} SOCIz NH,SCN
)\ /k Dryacetone )\
N CH,CH,-COOH CH,CH,—COCI CH,CH,~ C N=C=S
(1) (13)
Q - Ar
PhNHNH, A*(HZ*H*C*N*NHPh Cyclization Y 7/ \( 7/
Dry acetone Pyridine N—NH
Ph
(14)
(6]
) 0] S I H
I H I H H e Ar—C—N NH
Ar—C—N=c=s NH,CH,COOH Ar—C—N—C—N—C ~coonPYiding 07
(13) Dry acetone
o o (15)
r=
~ . o S
N CHCHy | NH,CXNH, I H T H Y \( o Y
5 " Ar—c:—N—(:—N—c—NH2 —_ ynding
ry acetone "0
HZN
X X
X=0,5 (16a, b)

Scheme (3). Synthesis of compounds (13-16)

3.2 Antimicrobial Activity:

The antimicrobial activity of the synthesized
compounds was screened invitro using cup plate
method [46,47] at concentration (50 mg/mL) against
different strains of Gram positive bacteria
(Streptococcus sp.) and Gram negative bacteria
(Escherichia coli). In addition, to fungi strains as
Aspergillus Niger and Penicillium sp.

Studies on the biological activity of the outlined
synthesized compounds led to the fact that these
derivatives are biologically active against the tested
microorganisms. The results are given in Table (3).

The results of biological activity of the
synthesized compounds depicted in table (3) showed
that most of the synthesized compounds exhibit from
moderate to good antimicrobial activity.

The synthesized compounds showed a
promising inhibitory effect against both bacterial and
fungal strains compared to the starting quinazolinyl
propanoic acid (2). The biological activity was

Egypt. J. Chem. 64, No. 5 (2021)

enhanced by incorporation of thiadiazole moiety to the
quinazoline ring.

The quinazolinone derivatives 6, 7b, 10b,
11, 14 and 16b showed high activity against both
Streptococcus sp. and Escherichia Coli and lower
inhibitions against the two species of fungal strains
which suggest that they have more comprehensive
bacterial inhibitory than fungicidal activity, which
may be due to the presence of the thiadiazole (N=C=S)
moiety[28,29], and incorporation of some groups such
as —Cl, —-SO, and —CH,Ph. These results are in
agreement with previously reported results for
thiadiazole derivatives [30,31].

Also, the presence of phthaloyl amino acids
in the Thiadiazolyl quinazolinone scaffolds 10a, and
10b improved both antibacterial and antifungal
activities.

On the other hand, compounds 11, 12, 15 and
16a showed moderate to high inhibitory effect towards
the tested bacteria and fungi Aspergillus Niger and
showed no activity against Penicillium sp
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Table (3): Biological activities of the synthesized compound.

Compound No. | Streptococcus sp. Escherichia Coli Aspergillus. Penicillium sp.
Niger
penicillin +++ +++ ++ +++
1 + ++ + -
2 ++ ++ - +
3 ++ +++ + ++
4 + ++ ++ +
5 + +++ - -
6 +++ ++ ++ +++
7a ++ ++ + -
7b +++ +++ ++ ++
8 +++ ++ +++ ++
9 ++ + ++ +
10a ++ ++ +++ ++
10b ++ +++ ++ ++
11 ++ +++ ++ -
12 ++ ++ + -
14 +++ ++ +++ ++
15 ++ +++ ++ -
16a ++ + ++ -
16b ++ +++ ++ +++

Signals in table (3) represent the extent of the zone diameter (r mm) inhibition of either fungal growth or bacterial
cells for each compound; (+), slightly active; (++), moderately active, (+++), highly active and (-), no inhibition

was observed.

Conclusion
In conclusion, we have developed a new

series of potent antimicrobial thiadiazolyl
quinazolinone (3-12) and triazolyl-(14),
oxooxazolidinyl-(15) and triazinanyl-(16a,b)
benzoxazinone scaffolds, which have been
successfully synthesized in good yields. Most of
compounds have potent inhibitory activities toward
Gram (+) bacteria (Streptococcus sp.) and Gram (-)
bacteria (Escherichia coli). In addition, to fungi strains
as Aspergillus Niger as compared to penicillin and
could be used as lead compounds for the development
of antimicrobial agents.
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