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Abstract

In this research, a multistep reaction path produced a number of new heterocyclic
derivatives. First, the appropriate thiourea derivatives (G1, G2) were condensed
from substituted aryl isothiocyanates (R = 4-CHs, 4-OCHs) with benzenidine. Then,
in dry toluene under reflux, yellow mercury (Il) oxide (HgO) was applied on these
intermediates, producing the carbodiimide derivatives (G3, G4). Treatment of G3
and G4 with anthranilic acid in acetic acid to generate quinazoline-4-one
derivatives (G5, G6) followed cyclization reactions; reaction with salicylic acid in
ethanol produced benzo-1,3-oxazin-4-one derivatives (G8, G9). At last, appropriate
hydrolysis of G5 and G8 under basic conditions (NaOH/H20) resulted in the
synthesis of quinazoline-3,4-dione (G7) and a novel benzo-1,3-oxazine-4-one
(G10), respectively. FT-IR, 1H/33C NMR, and mass spectrometry characterization
of all produced compounds confirmed their structural identities. This study offers
an effective pathway to biomedically pertinent heterocycles, with possible uses in
materials chemistry and medicine.

Keywords: Benzenidine, carbodiimide, quinazoline-4-one, benzo-1,3-oxazine-4-
one, heterocyclic synthesis
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Introduction

The biological activities which contribute to the medical value of quinazolin-2,4-
diones and pyrimidines include antihypertensive effects and anti-inflammatory
properties in addition to roles in vasodilatory actions "%, Research indicates that
quinazolin-2,4-dione compounds can block Wnt-B/catenin pathway activation
which makes them potential treatments for aggressive cancer manifestations such
as glioblastoma multiforme ! . The structural malleability of these compounds
makes them suitable for interacting with important biological receptors like
serotonin, dopamine, adrenergic receptors and enzymatic targets aldose reductase
and carbonic anhydrase [

Traditional synthesizing methods for quinazolin- 2,4 -diones and benzooxazine- 4 -
ones encounter multiple-step procedures and methods using expensive materials
while requiring restrictive conditions which produces minimal final yields ©'*
Their therapeutic value in treating hypertension " and bacterial diseases '
leishmaniasis '), epilepsy """ depression ""“and diabetes !®'"l,  maintains
quinazolin- 2,4 -diones and benzooxazine- 4 -ones under constant medical research
focus. Modern scientific studies indicate that these organic compounds possess
inhibitory properties toward a-glucosidase and a-amylase enzymes which could
help develop new type 2 diabetes treatment methods (18,197

Benzo-1,3-oxazine-4-one derivatives were produced during our research (G5, G6)
through the reaction of salicylic acid with bis-thiourea biphenyl intermediates (G3,
G4). The preparation pathway utilizes classic reflux conditions of dry benzene for
20 hours followed by ethanol recrystallization yet recent research demonstrates
advancing sustainability by employing environmentally friendly methods such as
isocyanate cyclization™ and microwave-based solventless reactions®'! as well as

acyl chloride activators. *.

Experimental

Synthesis of substituted of thiourease(1,2)
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A solution of 1-butyl isothiocyanate (0.2 mol, 23 g) or 1-phenyl isothiocyanate (27
g) in 100 mL of diethyl ether was prepared. To this solution, a mixture of benzidine
(0.2 mol, 36.8 g) dissolved in 50 mL of diethyl ether was added. The reaction
mixture was stirred at room temperature for 5 hours. Upon completion, the solvent
was evaporated under reduced pressure to yield the desired product. The physical
constants are shown in Table( 1).

Table (1): physical constants for compounds(G1-G2)

Green
Ca6H22N4S; 454.61 <300 92%  White
(dec.)

Synthesis of substituted of Carbodiimide(3,4) **'

A solution of compound G39-40 (0.062 mol) was prepared in 90 mL of
dichloromethane (DCM). Yellow mercuric oxide (0.25 mol, 54 g) was added to the
solution and the reaction mixture was stirred for 20 hours. An additional portion of
yellow mercuric oxide (0.25 mol, 13.4 g) was added and stirring continued for
another 12 hours. The mixture was filtered and the solvent was removed under
reduced pressure to afford the desired product. The physical constants are shown in
Table( 2).

Table (2): physical constants for compounds(G3-G4)

CooHosN4 346.48 162-164 88% Brown
Brown

3. Bis[2,N(substituted)imino quinazoline-2,4dione]-3-3'-biphenyl(5,6)1**!

Anthranilic acid (0.05 mol, 7 g) was added to compound G3 or G4 (0.133 mol, 19.6
g) in 25 mL of dry benzene. The mixture was left at room temperature for 3 hours,
then refluxed for 20 hours. After cooling, the solution was filtered and the filtrate
was evaporated under reduced pressure. The obtained product was recrystallized
from ethanol. The physical constants are shown in Table(3)
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Table (3): physical constants for compounds(G5-G6)

C36H35N6O, 584.72 140 94% nght Green
Yellow

Bis[quinazoline-2,4dione]-3- 3'-biphenyl(7) 4

Compound( G5)was fluxed for 5 hours in 10% sulfuric acid in ethanol. The
reaction mixture was concentrated using a rotary evaporator and the residue was
washed with hot 1% sodium carbonate solution to obtain the desired product, The
physical constants are Molecular Formula: CysHisN,Og ,M.Wt:476.44, M.P. (°C)=
190, 93% , Color: Green

Bis[2,N(substituted)imino quinazoline-1,3 benzoxazine2,4-one]-3-3'-
biphenyl(8,9) >

Salicylic acid (0.05 mol, 7 g) was added to compound G3 or G4 (0.133 mol, 19.6 g)
in 25 mL of dry benzene. The mixture was left at room temperature for 3 hours,
then refluxed for 20 hours. After cooling, the solution was filtered and the filtrate
was evaporated under reduced pressure. The obtained product was recrystallized
from ethanol., the corresponding compounds were obtained. The physical constants
are shown in Table( 4).

Table (4): physical constants for compounds(G8-G9)

Yellow
C40H26N4O4 626.67 <300 91% White
(dec.)

Bis[1,3 benzoxazine2,4-one]-3-3"-biphenyl(10) [23]

Compound ( G8)was refluxed in 100 mL of water for 5 hours. The reaction mixture
was then concentrated using a rotary evaporator, and the residue was filtered to
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afford the target compound. The physical constants are Molecular Formula:
CagH1sN,O4 ,M.Wt: 474.48, M.P. (°C)= 160, 86% , Color: White

OH /NH
R
. Cr
o) @ COOH HgO
N
(8,9) Q N=C=N-R

H+ /CoH50H (3.4)
Reflux 5 hr

|_|Jr /CoH50H
Reflux 5 hr

N__o 0N
QT e
N N
R = Ph-, Bu- I T
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Results and Discussion
Scheme(l): Synthesis Compounds (G1-G10)

In this research thiorase (G1,G2) substitutes were prepared from isothiocyanate
substitutes reactor with gasoline and were diagnosed using the IR spectrum where
the C = S insistent mat was obtained) ) at range (1248-1241) cm-1 as well as
insistent duct frequency (C = C) at range (1496-1652) and frequency (C-H)
alphatist at range (3009-3010) cm™ and insistent frequency (N-H) at range) 3197-
3242) cm™ and hence these compounds were reduced using yellow mercury oxide
to create corresponding carbodiemide substitutes (G3,G4) which were diagnosed

with the IR spectrum for the following frequency values are shown in Table( 5).

Table( 5) The (IR) spectral for compounds(G3-G5)

CH5(CH,),CH, | 1489,1540 2126
Phenyl 1487-1585 2101

Hence the reactivity of these compounds with anthranlic acid for compounds
(G5,G6) was diagnosed using infrared spectrometry (IR), where spectrometry
showed an absorption strip in range 1715- 1698cm ™ which is due to vibration of the

bond (C = O). IR spectrum data summarized in the following table(6)

table(6) The (IR) spectral for compounds(G5-G6)

C-N |C-O |C=C C=N | C=0 | C-H C-H N-H

Aromatic Aliphatic Aromatic
1004 | 1112 | 1454-1540 1652 | 1715 | 3030 - -
1035 | - 1488-1558 1652 | 1698 | 2931 3030 3566
R C-N |[C-O |C=C C=N|C=0 |C-H

Aromatic Aromatic

CH3(CH,),CH, |1061 | 1154 | 1540-1647 | 1647 | 1661 | 3050
Phenyl 1054 | 1050 | 1489-1540 | 1620 | 1678 | 3032

table(7) The (IR) spectral for compounds(G8-G9)
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Hence the reactivity of these compounds (G3,G4) with salalic acid for compounds
(G8,G9) IR spectrum data is summarized in the following table(7)

the mechanism it explained through the following steps.

NH,
NH,
“
SN s x
VRN no HeO
R—N=C=S + O R—N—C—NH —» R—N=(C=N + .
HN

N

(0]
R J
N/

XYNR NH2 R—N— N—.—.— {)-NH,
NH2 %ﬂ Q O NH,

)
i=H,0

ii=H"/EtOH
x
RNH2 \(
0
_H I H
O+ RN O )i,
R= Ph-, Bu-
X =- NH, , -OH

i-only when X=N
ii- only when X=0

Scheme(11): mechanism of Compounds (G1-G10)

Then the acid hydrolysis of the compounds (G5) was performed to obtain the
compounds (G7) as the disappearance of the package (C = N) was obtained the IR
data as follows:
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C-N =1040,C-O =1156,C=C =Aromatic1495-1540, C=0 =1652,C-H
Aromatic=3010.and Measured (‘H-NMR) for compound: 6.84-8.88(m, 16H) 4Ar-
H.

Then the acid hydrolysis of the compounds (G9) was performed to obtain the
compounds (G10) as the disappearance of the package (C = N) was obtained the IR
data as follows:

C-N =1031, C=C =Aromatic1488-1540, C=0 =1698, C-H Aliphatic =2840,C-H
Aromatic=3031, N-H=3212.

And Measured ('"H-NMR) for compound: 6.97-7.71(m, 16H) 4Ar-H ; 9.89 (s, 2H)
NH.

Table (9) : C°NMR compounds (G7-G10)

(S

. |4,6,29,31:118.35 ,
GT | oo, o A\ 12,16,18,20,24,32,33:119.01 ,
L b 18,14,1517,19,21,22,34:126.58 ,
RNt 13,23:126.71 , 5,28:127.11 , 9,26:155.65 ,
T T 7,30:165.56

e, o | 47:124.06 , 6,36:124.30 ,
Glo| ' __ i . i 1 I 1161819,23:12485 , 234:12645
L D 1314213312679, 1520:128.81
1,35:128.90 , 13, 22:129.26 , 17,24:130.40 ,

5,28:139.94 , 9,30:154.09 , 7,26:168.70
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Conclusions
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In this study, a series of heterocyclic compounds was successfully synthesized
using benzidine as the central scaffold. The synthetic route involved stepwise
transformations starting from isothiocyanate derivatives to thioureas (G1, G2),
followed by oxidation to carbodiimides (G3, G4), and subsequent condensation
with anthranilic acid and salicylic acid to produce benzo-1,3-oxazine-4-one and
quinazoline-2,4-dione derivatives (G5-G10).

The structural integrity and identity of the synthesized compounds were confirmed
through comprehensive spectroscopic analyses including IR, *H-NMR, and 13C-
NMR, which revealed characteristic signals consistent with the proposed
structures. The IR spectra in particular showed diagnostic bands for functional
groups such as C=N, C=0, and aromatic C=C, confirming successful
transformations across each reaction stage.

Among the synthesized derivatives, compounds G7 and G10 demonstrated distinct
spectroscopic features following acid hydrolysis, indicating successful ring closure
and loss of imine functionality. Additionally, the high melting points and good
yields observed throughout the series underscore the efficiency and robustness of
the adopted synthetic pathways.

This work highlights the synthetic versatility of benzidine-based scaffolds in
producing bioactive heterocyclic systems such as quinazolinones and benzoxazines,
which are widely recognized for their pharmacological relevance. These findings
open avenues for further exploration of these derivatives in pharmaceutical
applications, particularly in the development of antibacterial, anti-inflammatory,
and anticancer agents.
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