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Abstract

The contemporary work contracts with the production of new chalcone derivation from reaction between 4-
aminoacetanilide with vanilline. formerly chalcone compound retorts with Acetoacetanilide, 2,4-dinitrophenylhydrazine,
Thiourea, Thiosemicarbazide, o-phenylenediamine and Acetylacetone  in absolute ethanol to prepare cyclic compounds
derivatives through applying condensation reaction, cyclization reaction for carbonyl compounds with di amine compounds
or amine with any other nucleophile compound to yield N-cyclic compound, and the chemical techniques were tested like
identification study , bio study for these prepared compounds. Then anticancer Assessment of chalcone derivative , the
structure of these derivatives were characterized by (H1-NMR, C13-NMR, H-C NOSY NMR, FT-IR) Techniques , melting
points in addition to other physical studies., The date of Spectra measurements appeared exactly structures of prepared
compounds through disappearing of some bands and appearance of new bands in formatted compounds represented by

Nitrogen- Cyclic compounds.
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1.Introduction

Chalcons are a class of chemical derivatives termed
flavonoids, that are un-saturated carbonyl system(®.
They are categorized through their ability to reduce
and oxidize, as well as the electron transfer process
that are attributed to the lack of charge concertation
in their molecules®. chalcons are found naturally in
many natural herbs , plants like vegetables and
beans®,also they can synthetically synthesize in the
lab by a condensation process called Clasien-
Schmidt which catalyzed with a basic medium of a
suitable aromatic aldehyde and ketone in the pretense
of a polar solvent like ethanol®. Chalcons have
occupied great importance in the recent years for
being an intermediate compound in the biosynthesis
of other organic cyclic compounds which prepared
by closing the cycle of the chalcones® and for their
medical,  pharmacological®  and  industrial
importance. They have curative activates against
cancer, tumor ®, malaria, viruses, fungi® and gram-
negative and gram-positive bacteria®®, as well as
against candida albicans®V. They have a good anti-
oxidant, anti-viral®?, anti-inflammatory and anti-
ulcerative properties®. It found that the unsaturated
carbonyl system was the responsible for the

antimicrobial activity which can be controlled by
changing the type and the location of the substituted
groups ¥, Chalcone also showed a good liquid
crystal and properties, they have been used to
enhance the crystallization properties and the light
transmittance of materials“®. Nitrogen cyclic
compounds are characterized by their wide biological
,pharmacological applications and are the basic link
for many pharmaceutical drugs and vitamins

2. Experimental Methods:

All applied chemicals were obtained from
international companies like (Fluka, BDH and
Merck) without any additional purifications. The
course of the reaction and the purity of the products
were monitored by Thin Layer Chromatography
technique (TLC) with a mixture of solvents absolute
ethanol and benzene. The measurements of I.LR —
Spectra carried out in Research ceter in Pharmacy
College , while H.NMR and C.NMR —Spectra were
carried out in Iran Universities in Center of
Measurements. The magnetic stirring device was
used to achieve the complete dissolution of the
primary materials and the continuous stirring during
the reflex reactions.
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1. Synthesis of the chalcone N-(4-aminophenyl)-
3-(4-hydroxy-3-methoxy phenyl) acrylamide (R)®©
p-amino acetanilide (1.5 gm., 0.001 mole) was
completely dissolved in 30 ml absolute ethanol. 5ml
of 10 % NaOH was added to the reaction flask, then
(1.52 gm. , 0.001 mole) of Vanillin was added with
the continues stirring at room temperature for (5
hours).
yield 67.67 %, m. p 125-127°C; 1H-NMR (DMSO):
d 7.19-7.53.61 (m,5H) for aromatic ring, & 9.63 (s,
1H, NH), & 3.53 (s, 3H, OCH3 ), 8 4.93 (s, 2H) for
(NH2 ), & 648651 (d, 2H) for
(CH=CHCO),58.54(s,1H,0H); 13CNMR(DMSO):11
4.27,119.94,119.97,120.10,121.32,121.61,124.60,129
.09(C )Phenyl ring , 24.13 C,0CHs;, 145.03 C=C
alkene , 167.79 C=0 ketone . ; IR: (NH2) 3456-
3238cm—1 , ( O-H) 3371cm—1 , ( N-H) 3307cm—1,
(C-H, aliphatic) 2902cm—1 ,(C-H, alkene) 3072
cm—1 ,(C=C alkene ) 1600 cm—1, (C=0O ketone)
1664 cm—1, (C=C aromatic) 1514 cm-1.

2. Synthesis 5-((4-aminophenyl)amino)-4'-
hydroxy-3'-methoxy-N-methyl-3-oxo-1, 2,3,6-
tetrahydro-[1,1'-biphenyl]-2-carboxamide (R1)*"
(10.49 g, 0.002 mole) aceto acetanilide was added to
(0.57 gm. , 0.002 mole) from the chalcone R
dissolved in 30ml ethanol, (5 ml) 10 % NaOH was
also added. The mixture was refluxed for (17 hours).
yield 60.2 %, m. p 231-233°C; 1H-NMR (DMSO):
$ 7.00-7.62 (m,7H) for aromatic ring, 6 10.14 (s, 1H,
NH-C=0), & 3.45 (s, 3H, OCH3 ), & 8.11 (s, 1H) for
(C=CH-C=0 ), & 4.83 (s, 2H) for (NH2 ),
89.95(s,1H,0H); ; 13C-NMR  (DMSO):
119.46,123.40,129.08,130.43 (C )Phenyl ring , 24.44
C,OCH3 ,139.82-140.19 C,-C=CH- , 168.74 C=0
amide , 193.44C, C=0 ketone . 11.46 C,CH2; IR: (
N-H) 3394cm—1, (C-H, aliphatic) 2981cm—1 ,(C-H,
alkene) 3062 cm—1 ,(C=0 amide ) 1660 cm—1, (C=0
ketone) 1710 cm—1, (C=C aromatic) 1598 cm-1.

3. Synthesis 4-(3-((4-aminophenyl)amino)-1-(2,4-
dinitrophenyl)-4,5-dihydro-1H-pyrazol  -5-yl)-2-
methoxyphenol (R2)(8-20)

(0.57 g, 0.002 mole) of chalcone R soluble in 30ml
of ethanol added gradually to (0.39 g, 0.002 mole)
of (2,4-Dinitrophenylhydrazine). 5ml from 10%
NaOH added and reflexed for (14 hours).

yield 58 %, m. p 158-160°C; 1H-NMR (DMSO): &
7.19-8.81 (m,8H) for aromatic ring, 6 10.01 (s, 1H,
NH), & 2.03 (s, 1H, N-CH-N ) , & 3.86 (s, 3H) for
(OCH3), & 6.48-6.51 (s, 2H) for (NH2 ),
89.57(s,1H,0H), & 1.97 (s, 2H) for (-CH2) ; ; IR:
(NH2) 3352-3277cm—1 , ( N-H) 3116cm—1, ( O-H)
3296cm—1, (C-H, aliphatic) 2976cm—1 ,(C-H,
aromatic) 3068 cm—1 ,(NO2 ) 1514-1334 cm—1,
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(C=N Endocyclic)
1558-1618 cm-1.

1647 cm—1, (C=C aromatic)

4.  Synthesis  4-(6-((4-aminophenyl)amino)-2-
mercaptopyrimidin-4-yl)-2-methoxyphenol (R3)
Thio urea (0.506 gm, 0.001 mol) was refluxed with
(0.57 g , 0.002 mole ) from the compound R
dissolved in (30ml) ethanol with the addition of 10%
NaOH (5 ml) and reflex for (12 hours)

yield 69 %, m. p 196-198°C; IR: (NH2) 3442-
3300cm—1 , ( N-H) 3419cm—1, ( O-H) 3367cm—1,
(C-H, aliphatic) 2976-3931cm—1 ,(C-H, aromatic)
3068 cm—1 ,(S-H ) 2819 cm—1, (C=N Endocyclic)
1658 cm—1, (C=C aromatic) 1554-1602 cm-1.

5. Synthesis ((4-aminophenyl)amino)-5-(4-
hydroxy-3-methoxyphenyl)-4,5-dihydro-1H-
pyrazole-1-carbothioamide (R4)®)

Compound R4 was obtained from (15 hours) reflex
between Thiosemicarbazide( 0.19 g , 0.002 mole )
and the chalcone ( 0.57 g ,0.002 mole ) in (30 ml)
ethanol and (5ml) NaOH 10%.

yield 77 %, m. p 118-120°C; 1H-NMR (DMSO): §
6.54-8.08.61 (m,12H) for aromatic ring, 6 10.20 (s,
1H, NH), 8 1.38 (s, 3H, N(CHa). ) , 8 3.76 (s, 1H) for
(HC-C=0 ) ; 13C-NMR (DMSO):
116.21,117.82,123.17,122.50,135.44(C )Phenyl ring ,
27.21 C,N(CHs), ,57.43 C,CH-C=0 , 149.42 C=0
amide , 151.38-154.70 C=0 ketone . ; IR: (NH2)
3444-3294cm-1 , ( N-H) 337lem—1, ( O-H)
3421cm—1, (C-H, aliphatic) 2927-2866 cm—1 ,(C-H,
aromatic) 3066 cm—1 ,(C=S ) 1265 cm—1, (C=N
Endocyclic) 1662 cm—1, (C=C aromatic) 1598 cm-
1.

6- Synthesis  4-(4-((4-aminophenyl)amino)-1H-
benzo[b][1,4]diazepin-2-yl)-2-methoxy phenol
(RS)(N)

R5 was produced from the adding of o-
phenylenediamine ( 0.22 g , 0.002 mole ) to the
solution of R compound in (30 ml ethanol) and (5ml,
10 %) NaOH and reflex for ( 18 hours).

yield 80.76 %, Oily; IR: ( N-H) 338lcm—1, ( O-H)
3431cm—1, (C-H, aliphatic) 2974-2937 cm—1 ,(C-N)
1066 cm—1 ,(C=C alkene ) 1637 cm—1, (C=N
endocyclic) 1662 cm—1, (C=C aromatic) 1531-1512
cm-1.

7-  synthesis  (Z(-5-((4-aminophenyl)amino)-4'-
hydroxy-2-(1-hydroxyethylidene)-3'-methoxy-1,6-
dihydro-[1,1'-biphenyl]-3(2H)-one (R6)*"

(0.2 g, 0.002 mole ) acetylacetone was added to (
0.57 g, 0.002 mole ) from (R) dissolved completely
in 30 ml ethanol, then 10 %(5 ml) NaOH added and
the reaction mixture was reflexed for (20 hours).
yield 76.9%, m. p 140-142°C; IR:  ( N-H)
328lem—1, ( O-H) 3452cm-—1, (C-H, aliphatic)
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2935-2914 cm—1 ,(C=C alkene ) 1639 cm—1, (C=O
ketone) 1666 cm—1, (C=C aromatic) 1564 cm-1.

3.Results and Discussion

In our work for synthesis of chalcone compound and
reaction with Acetoacetanilide , 2,4-
dinitrophenylhydrazine, Thiourea,
Thiosemicarbazide, o-phenylenediamine and
Acetylacetone to produce heterocyclic derivatives of
five ,six and seven membered rings derivatives .
involves the following steps: the first step involves
the preparation of chalcone compound . the reaction
sequence is out lined in Scheme 1, The IR spectra of
the N-(4-aminophenyl)-3-(4-hydroxy-3-methoxy
phenyl) acrylamide is characterized by the presence
of appeared the carbonyl group ,alkene and
substituted ring which occurs within the ranges
3072,1664,1600 cm-1, respectively. The o ,B
unsaturated carbonyl group decreased the absorption
frequency of carbonyl group at 1664 cm™ .

The 1H-NMR of chalcone and heterocyclic
compounds R,R1,R2 showed regions , an aliphatic
regions including one group of signals at the region
8( 3.53,3.45,3.86) ppm ,corresponding to methoxy
group. In the 1H-NMR spectra of the aromatic
regions ,these are close similarity of the electronic
environment of the aromatic protons which led the
line collapsed makes an arrow range of the chemical
shift and in many cases the spectra lines are
superimposed 7 upon each other. In spite of formula
similarity, we can notice two doublet at the range of
8(7.19-7.22 ,7.53)ppm ,(7.00-7.05 ,7.26-7.31 and
7.51-7.68,8.21-8.25) ppm corresponding to 4H of
chalcone and heterocyclic derivatives which is
included (3-2),(3-5),(3-8)

The 13C NMR spectra of chalcone and heterocyclic
compound R,R1 showed the resonance at 167,193
ppm were assigned to the carbonyl groups ,alkene
group within the range & 145,140 ppm and methoxy
group within range & 24.13 ,24.44 ppm. The chemical
shift values of aromatic carbon atoms within the
range 114.27-129.09 , 119.46-130.43 ppm .

2D NMR HMQC 1H-13C spectra : The 2D NMR
HMQC 1H-13C spectra of the 2R and 4R showed a
correlation of the methylene

protons signals of 2R ,4R at 6 1.9 ppm , 1.8 ppm with
carbon at 6 24.09 ppm 24.89 ,5 24.09 ppm, which to
the assignment of methylene group carbon. The
HMQC spectra showed a correlation between proton
signals at 2.45-2.3 ppm ,3.51-3.82 ppm carbon
signals at 6 41.5 -40.2, 57.3-56.7 ppm ., The aromatic
protons from 86.51,7.19,7.2,7.30,7.81,8.35, 8.63ppm
have been correlation with carbon aromatic signals at
115.0,120.8,119.1,130.6,125.4 ppm., Figures (1-16) .

Egypt. J. Chem. 65, No. 3 (2022)

- amimpheny it
pyrazol 5

oCH
OCH;
HN~CH,
ol Y
54 10xy-N-
‘met l)-2-

N-(d-aminopheny)-3-(4-hydroxy-3-
methoxyphenylacrylamide

THNSDOHNTHN

A

metho »Iﬁdl dro- [H hp] ] (7")

@

[xs]

4-(4-((4-aminophenyl)amino)-1 H-benzo[b][1 4]diazepin-2-y))-2

[Rsl

[Re]

Scheme.1:Synthesis new cyclic compounds

Cell viability And Cytotoxicity assay

Freshney's method was used to grow cancer cell lines
as follows:- The cell of the cancer cell line was
thawed using a water bath at a temperature of 37°C.
Then, the cell of the cancer cell line was transferred
to an animal cell culture vessel with a diameter of 25
cm 2 containing RBMI-1640 culture medium and
10% bovine calf serum. Then it was placed in an
incubator, the proportion of carbon dioxide in it 5%
CO2, at a temperature of 37 °C for 24 hours, after 24
hours of incubation, and when it was confirmed that
there was growth in the cell culture and that it was
free of contamination. The cells were examined using
an inverted microscope To ensure its vitality, free
from contamination, and its growth to the required
number (500 - 800) thousand cells / ml
approximately. The cell was transferred to the
growth booth, and then the used culture medium was
disposed of by washing the cell using Physiological
Salin Solution (PBS). Then a sufficient amount of
trypsin enzyme was added to the cell and it was
incubated for 30-60 seconds at a temperature of 37°C
and monitored until they changed from a monolayer
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of cells to single cells. In this case, the enzyme was
stopped by adding a new growth medium containing
calf serum. cows. Then the cell was collected in
centrifugal tube and placed in a centrifuge at a speed
of 2000 rpm for 10 minutes at room temperature, for
the purpose of precipitating cell and getting rid of the
trypsin and the used culture medium. The filtrate was
disposed of, and the cell was suspended in a fresh
culture medium containing 10% bovine calf blood
serum. The number of cell was examined by taking a
certain volume of the cell suspension and the same
volume of Trypan Blue dye was added to it. To find
out the number of cell and their vitality percentage
using the Hemacytometer chip and according to the
equation;

C = N*10* *F /ml

Where as

C= the number of cells in one ml of the solution

N= the number of cells in the slide

F= dilution factor

10* = slice dimensions

After that, the percentage of cell viability in the
sample was calculated using a Hemacytometer chip
according to the equation :

Percentage of live cell viability = (living cells / dead
cells)*100

The cell suspension was distributed into new
containers and then incubated in a 5% CO; incubator
at 37 -C for 24 hours .

MTT stain test to check cell vitality:
MTT Assay for Cell Viability

Test Principle:

In this test, the cytotoxic effect of compound R (N-
(4-aminophenyl)-3-(4-hydroxy-3-methoxy phenyl)
acrylamide) was determined. on eye cancer cell for
the purpose of demonstrating its toxic efficacy on
human body cells and the possibility of using them as
anti-cancer drugs.

Work Method:

This method was carried out by preparing®®2) the
cell of the cancer line by following the steps
described above. The cell suspension was placed in a
96-hole flat-bottom plate, and incubated in a 5% CO2
incubator at 37 °C for 24 hours, then 100 pl of the
cell suspension was added in every hole. Followed
by the addition of the prepared concentrations of R
(N-(4-aminophenyl)-3-(4-hydroxy-3-methoxy

phenyl) acrylamide) ., (400, 200, 100, 50, 25, 12.5
wml) to the pits, with a rate of (3) holes for each
concentration. The plate was incubated for 24 hours
at 37°C. Then 10 ml of MTT solution was added to
each hole at a concentration of 0.45 mg/ml. The plate
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was incubated for 4 hours at 37°C. Then 100 pl of
solubilization solution was added to each hole to
dissolve the Formazan Crystals. The absorbance of
the sample was recorded at a wavelength of 570 nm
using an ELASIS device.

Effect of Compound (R) on the growth of Eye
cancer cell line (MP46) and normal cells (WRL-
68)

The results of the tests showed that the highest
inhibition of the compound R for the MP46 cancer
cell line was 51.77% at a concentration of 400
Mg/ml, while the lowest inhibition of the compound
for the cells of the normal cell line WRL68 was 4.2%
at a concentration of 6.25 Mg/ml. Required to kill
about half of the cells, as the IC50 of cells of the
MP46 cell line (IC50 =22.04), While its value was
for the regular cellular line (IC50=268.4), and this
result indicates the possibility of using the
compound((N-(4-aminophenyl)-3-(4-hydroxy-3-
methoxy phenyl) acrylamide) as a new treatment
against this type of cancer for the line MP46 and the
table (1) shows the effect of this compound on eye
cancer cells compared to normal cells, while the
figure shows the comparison of the half-inhibitory
concentration of cancerous and normal cells against
the logarithm of the concentration compound .

It is appeared good inhipition in level of tumor
compared with previously studies in same field that
is due to nitrogen —cyclic compounds and involving
of N-atom in their structures.

Table.1:The effect of compound R on the cells

of the eye cancer cell line MP46 and compared

it with the cells of the normal line WRL-68 for
the same concentrations using the MTT test

for 24 hours at 37C

Con. Mean Percentage (%) for each cell line
(Mgl | MP46 WRL-68
ml

Cancerous line Normal line cells of

cells of MP46 WRL-68

Cell Cell Cell Cell

Viabili | Inhibiti | Viabilit | Inhibition

ty on y
6.25 95.87 4.13 95.80 4.2
12.5 84.45 15.55 95.06 4,94
25 74.61 25.39 95.02 4.98
50 63.27 36.73 89.55 10.45
100 50.69 49.31 84.34 15.66
200 52.89 47.11 74.19 25.81
400 48.23 51.77 62.62 37.38
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Table.2:Statistical values of the Mp46 B
Eye cancer cell line of compound(R) A S A S S R S
Dose | Mean | No. of Std. y E RE WO
Mg/ml values | Deviation —
: 5.5 : 9587 | 3 0.98 (3) 1H-NMR of Comp. R
12.5 84.45 3 0.58 ‘ %
25 74.61 3 2.52
50 63.27 3 5.08
100 50.69 3 1.75
200 52.89 3 2.09
400 | 4823 | 3 1.18 o Lol
TOtaI 470.01 21 14.18 = FH‘I‘;"MMM‘;;U .mvmull;; = ‘”m|iﬂ\‘w - |2‘5\‘ . IZ‘D 15 ppm
Table.3:Statistical values of the WRL l Bm,‘
-68 Normal cell line of compound(R) (A
Dose Mean | No. of Std. o
(Mg/ml) values | Deviation
6.25 95.80 3 0.48 | ||
125 95.06 3 1.65 - ‘
25 95.02 3 1.29 00 190 160 W0 120 100 & 60 L] 2 0 ppm
50 89.55 3 0.77
100 84.34 3 1.44 :
200 74.19 3 4.81 Fig.(4) 13C-NMR of Comp. R
400 62.62 3 2.12
Total 596.58 21 12.56
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Fig.10:1H-13C NMR of Comp.R2
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4. Conclussion:
The results of Spectra studies appeared exactly structures
of prepared compounds through disappearing of some

bands and

appearance of new bands in formatted

compounds represented by Nitrogen- Cyclic compunds.
Also anticancer studying gave good data by inhipition of
tumors level in selected cancer cells.
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