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Abstract

The study included the preparation of three types of chalcons compound (T1, T2, and T3) through
the interaction of addition (4-azidophenylethanone) with some types of aldehydes (oxochromane-
3-carbldehyde , 4-dimethyl ameno benzaldehyde,3-nitro benzaldehyde) With the presence of a
basic medium, the prepared compounds were diagnosed with FTIR infrared technology, 1H-NMR
technology, 13C-NMR, and Mass-spectra technique. The effectiveness of these compounds
against oxidative stress was studied on the cell line HCAM and good results were shown. The
prepared azide compounds were loaded on liposomes which were prepared from lecithin. The
effect of the acidic function on the liberation of the prepared compounds from the layers of lipid
nanoparticles was also studied at the functions (pH = 7.2), stomach fluid (pH = 1.2) and intestines
(pH = 8.2) and using ultraviolet spectroscopy at (37°C). The effectiveness of the liposomes loaded
against human liver cancer HCAM and the rate of inhibition at a concentration of 1000
micrograms/mol were measured and the lethal half concentration IC50 was calculated using
different concentrations (10,100,200,500,750) micrograms/mol using the DMSO as solvent; They
showed good results and high efficacy. The comparison was also made using a TEM electron
microscope of the liposomes in the presence and absence of the prepared compounds.

Introduction

Azide is an important functional group in
organic chemistry because it is used in the
synthesis of most organic compounds, N3 is
the active group in it;[1] Among its main
sources are amines;[2]as it is considered the
most widespread functional group in organic
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chemistry, as well as its commonness in
natural and pharmaceutical products that are
distinguished by heterogeneous atoms. It has
been proven that some derivatives of azide
are strong anti-tumor agents and cancer, as in
the examples shown below for some azide
derivatives as anti-cancer agents;[3] The
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azide group is characterized by the physical
and chemical properties of this group's
polarity ;[4,5].

The Chalchone are aromatic, ketones a,
Bwith unsaturated carbonyl compounds, also
known as diphenylketonuria and
styrenephenylketonuria, formed as a result of
condensation between acetophenone and
benzaldehyde under alkaline conditions;[6].

These compounds possess various biological
and pharmacological efficacy due to their
structure, possessing anti-inflammatory,
antimicrobial,  anti-tumor,  antioxidant,
antiviral, and other efficacy;[7,8]. The
researcher Ananda M. Arasavelli and his
group [9] were able to prepare some galcon
derivatives with anti-cancer properties, as in
the following equation:

iy MaOH, MeCH
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Ar = Ph, 3=fleC=CH,, d=leO=l;H,, d=BreCiH,, 4=CklH,, d=bCyHy,
2.4 EetriMomCgHa, 1=napthyl, Zenapthyl, 2emyridyl, Jepyridy], 2<hisnyl

Figure 1: Galcon derivatives that have anti-cancer activity

Liposomes are two-layer globular vesicles
based on lipids. In 1965, it was discovered
and described for the first time as a puffy
phospholipid [10]. A few years later, the
structural composition of liposomes was
discovered by Bangham et.al. Small devices
made of two or more bilayer phospholipids
are enclosed. Due to the variety of particle
sizes, from 20 nm to several micrometers.
Lipid vesicles are either nanoparticles or fine
particles that have the ability to encapsulate
materials. The different and polar nature
[11,12] as well as the liposomes showed great
importance as compounds. It is biologically
active and is involved in the pharmaceutical
and cosmetic industries. These applications
have evolved to include the food and
agricultural industries, as they have been
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used as antioxidants and cancer treatments
because  of  their  biocompatibility,
biodegradability, and low toxicity. The
ability to encapsulate a variety of drugs
makes liposomes attractive. As carriers of
highly therapeutic drugs, target therapeutic
drugs and imaging agents are used. Carriers
of nanoparticles and their delivery have made
great progress [13]. Liposomes are made of
non-toxic cholesterol and phospholipids.
Particles are formed from a two-layer (single-
layer) or multiple-layer (multi-layer) lipid
surrounding one layer of water. The polar and
hydrophilic head groups are directed towards
the aqueous phase as they are directed. Non-
polar hydrophobic tail groups away from
water ;[14] Figure (1,2).

-H
V
H
} Lipophilic tails
—C—H

Figure 2: The chemical structure of the phospholipid molecule
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Experimental Section

Double-distilled water and chemicals of the
highest purity used in all experiments were
supplied by Fluka and Merck. Melting points
were determined on a thermal scientific
apparatus and are uncorrected. IR spectra
were recorded on a FT-IR spectrophotometer
using KBr (vcem-1). 1H-NMR and 13C-NMR
spectra were recorded on a Bruker (400
MHz) spectrometer in Iran, using DMSO and
CDCI3 as solvents and TMS as an internal
standard, with chemical shifts reported in
ppm (s). Mass spectra were obtained on an
Agilent Technology (HP) model 5973
spectrometer in Iran, at Tehran University.

The purity of products and progress of
reactions were checked by TLC on silica gel
plates.

Preparation of Chalcone Compounds

(General method)

The compounds were prepared by dissolving
equimolar amounts (0.002 mol) of aldehyde
derivatives (4-nitrobenzaldehyde, 4-
oxochromane-3-carbaldehyde, 4-
dimethylaminobenzaldehyde) in 10 mL of
chloroform in a beaker. The prepared azide
(1-(4-azidophenyl)ethanone) was dissolved
in 10 mL of chloroform and added to the first
solution. Then, 5 mL of 10% sodium
hydroxide solution was added gradually to
the mixture until the solution turned yellow,
and after 4 hours of continuous stirring, a
precipitate formed. The mixture was then
acidified with hydrochloric acid. The
reaction was monitored by TLC using a
purification solvent (ethanol:chloroform,
2:8). The reaction mixture was left at room
temperature, and the resulting precipitate was
filtered, dried, and recrystallized from
absolute ethanol. Table 1 shows the six
different a,B-unsaturated ketones (chalcones)
prepared using the Claisen-Schmidt method
in basic media.[14]

code Structure M.p Yield Color /
C % State
0 o 158 88%  White
\ |
Ty N C—CHICHON3 powder
o
0 © 124 87%  Yellow
T2 Ns@é/ /E;@ powder
>C:C\ I
H H ©
Q 91  75%  Yellow
HsC I
Ts /N@C—CH:CHON;% powder

Table 1: The Prepared Chalcones , Physical data, and their structure

Preparation of liposome
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The liposome was prepared using a thin film
method. This method involves making a thin
lipid film in a round-bottom flask by the
removal of the organic solvent. One hundred
mg of Soya lecithin and 30 mg cholesterol
were dissolved in an equal 1: 1 mixture of
chloroform and methanol in the 50 mL
round-bottom flask. After the mixing process
was complete, the solvent was then
completely removed under vacuum using a
rotary evaporator at (45-60) °C. The dried
lipid film was hydrated with (10ml) of
phosphate buffer solution (pH 7.2), which
contains 3 mg of the prepared organic
compound (T1, T2, and T3 ). The dispersion
was left undisturbed at room temperature for
24 hours to allow complete swelling of the
lipid film and hence to obtain vesicular [15]

Results And Discussion

The chemical structure of the synthesized
compounds was characterized by using TLC

and FT.IR ,1H, 13C-NMR spectroscopy, and
mass spectroscopy.

The IR spectrum shows the prepared
compounds that characterized by the
appearance of the carbonyl group in the range
from cm-1 1708-1649 and also the
appearance of the characteristic C = C beam
in the range from cm-1 1598-1541 as in the
figure (3,4,5). All the IHNMR spectra of the
prepared compounds were also characterized
by the emergence of double-beam signaling
of the galactic double-block protons at the
range 7-8As in the figure (6,7,8). The
13CNMR spectrum was characterized by the
appearance of two C = C beams at the site
120ppm and a C = O beam at 190ppmAs in
the figure (9,10,11). The mass spectrum was
also characterized by the appearance of
molecular ion peaks and the relative ion of
the prepared compounds in the figure
(12.13.14).

T T T T
2800 2400 2000 1800 1600

T T
1400 1200

Figure3: IR Spectrum of compound T:
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Figure 8: Proton NMR Spectrum of compound T3
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Figurel4: Mass spectra for T3

The compounds (T1, T2, and T3) were
prepared through the reactions of the addition
of 1-4-azidophenyl ethanone with some
aldehydes using ethanol or, chloroform as a
solvent in a basic medium in addition to the
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90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 2|

LR A R LARAS LA RN AL LAY BARAS LALAS LAY RARAS
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use of hydrochloric acid with a follow-up
reaction and the figure (1) illustrates the

preparation of Chalcones compounds
fromazide. [16]
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Scheme 1: The mechanism of preparing the Chalcones
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Mechanism of linking the prepared azide
compounds with the liposomes

The prepared compounds were coated with
liposomes, based on a bonding method of
triphenylphosphine with T1, T2, and T3, as
the prepared organic compounds reacted. In

o I
G0~y ~0- "~~~ Ny )M
CisHy—~-0  NeO o o o

PC
g:o‘esfcrol L CHCl
Thin lipid film (flask wall)
¢pﬂ=7.4

(pH7.4),rt,6 hrs

Studinger Ligation

R
o H PPh, NH

the liposomes, it is selectively formed to form
amide bonds, and binding occurs with high
productivity and temperature Chamber in a
suitable solvent, without any catalyst in
chloroform solvent and without any
catalyst;[17,18.19]Figure 15

Figure 15 : Mechanism of binding organic compounds with liposomes

Applications
Antibacterial activity

The antibacterial [22, 23] activity of
compounds was tested by agar — well
diffusion method. Besides the antibacterial
activity, Petri dishes with 20 ml of Mueller —
Hinton agar were prepared, inoculated with
1x106 cell/ml (0.1 optical density on 540 nm
wavelength), 100 p of a 24 hours broth

culture of test bacteria. Discs 6 mm in
diameter each were made and filled with 100
pl of (150 mg/ml) extracts. The inoculated
plates were incubated for 24 hours at 37°C.
After incubation, the diameters of the
inhibition zone diameter were measured in
mm (Perez et al.,1990).The results of the
examination against bacteria and fungi
appeared were shown in Table (2) and the
following figures [19.20,21,22]

Table(2): The diameter of the coil is indicated in mm for some of the organic compounds

prepared
NO Code Conc.
Mg/ml
1 T 100
2 T2 100
3 T3 100

Inhibition zone(mm)

S.aureus  E.coli C.albicans
24 35 50
35 40 50
15 20 20

100
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Staphylococcus aureus

Figure(16) : Demonstrates the biological activity of the compounds T1, and T2 against
E.coliand Staphylococcus aureus

Staphylococcus aureus Escherichia coli

Figure 17:Demonstrates the biological activity of the compounds T3 against E. coli and
Staphylococcus aureus.
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Candidda albicans

Figurel8:Demonstrates the biological activity of the compounds T1,T2,T3 Against fungicide

Candida
1. Evaluation of compounds prepared as
antioxidants:

The results of free radicals present in the cell
HCAM showed that the ROS level was 0.46
ng/ml in the untreated human cells, but it

Candidda albicans

decreased in all the treated cells in the
prepared compound T1 by 0.27ng / ml, while
the second prepared compound did not show
T2 activity (0.0ng / ml). The third compound
showed T3 (0.23). Figure 19.

Table 3:Shows the effectiveness of the prepared compounds against oxidative stress on the

cell line HCAM
Sample ROS Unit
concentration
Control 0.46 ng/ml
T 0.27 ng/ml
T2 0.0 ng/ml
T3 0.23 ng/ml

102



000

T1 T2

Contol

T3

Figure 19: Shows the level of effectiveness of the prepared compounds against oxidation

5.3 Study of the anticancerocyte activity of
compounds LT1, LT2, and LT3

The effectiveness of liposomal-bearing
compounds against liver cancer (HCAM) has
been studied. The results of the preliminary
examination of the effectiveness of the
compounds are shown in Figure 19. MTT
was examined in the laboratory using a dye
technique. It has a high inhibitory effect
against cancer cells.

*Cytotoxic Activity of T1, T2, and T3
Compounds Against Cancer Cells*

The cytotoxic activity of T1, T2, and T3
compounds was evaluated against cancer

cells. T1 exhibited an inhibitory activity of
40.4% at a concentration of 1000 mg/mL
after 72 hours of treatment. The IC50 value
of T1 was determined to be 507 pg/mL, with
a corresponding inhibition of 20%.
Furthermore, the LC50 value of T1 was
found to be 750 pg/mL, resulting in 40%
inhibition. In comparison, T2 and T3
compounds showed inhibitory activities of
32.5% and 38.1%, respectively, at a
concentration of 100 mg/mL. The IC50 value
of T3 was calculated to be 381 pg/mL.

Table 4: Inhibition rate for liposome-
loaded compoundsTl, T2 and T3 at
aconcentration of 1000png /ml

Concentrations

1000 pg/ml Tl T2 T3
Mean

% Inhibition 40.4 32.5 38.1
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Table(5) of ICS vitality rate for five vehicle-loaded liposomal concentrations

T1, T3
Conceniration pg/mlL
Compound ICS0
10 100 200 500 750 ng/ml
Viability %6
T Q7.7 100 96.2 78.2 283 507
Ts 873 92 85.5 45.8 275 381
1C50=507pg/ml
IC50=381.6pg/ml
140 - 150 =
120
32 100
2 80 § 17
E 60~ %
> 404 > 50
n
0- T 0

T T
control 10 100 200 500 750

concentration pg/ml

Figure(20) The half-lethal concentration of IC50

of ICS0

On the compound LT1 HCAM cell lineon the
compound LT3 HCAM cell line

5.4 Transmission Electron Microscopy
(TEM)

Electron microscopy imaging of the samples
was used and liposomes were compared to
none Compounds prepared with liposomes

control 10

100 200 500 750

concentration pg/ml

Figure(21) The half-lethal concentration

.In the presence of the compounds prepared,
we observed the particles Liposomes are
surrounded by prepared organic compounds.
This indicates their presence inside the
liposome(56.81- They in turn surround the
drug, and the size of the nanoparticles ranges
between(56.81,87.40,113.6)nm.
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Figure23. liposomes with prepared compound

5.6 Study of the effect of the acidic function
on the release of prepared compounds from
the particle layers Lipid nanoparticles:

From T1 and T2 liposomes, the effect of
change in acidic function on the release
velocity of compounds was studied as the

concentration of the material released was
determined during different time periods.
The concentration of the released substance
was measured at different acidic functions,
pH=7.2, and-the default gastric solution SGF,
and a hypothetical bowel solution SIF.

0 0 0 0
1 2.23 2 1.94
2 2.6 2.16 )
3 2.83 23 213 =
4 3.27 2.6 2.23 o
3.57 2.97 2.38 g,
7 43 3,34 2.6 £
[ 5.57 4.53 3.34 3 g
11 7.05 5.9 446 § 3
13 8.9 7.64 5.94 = ¥
15 10.75 9,27 7.47 boho2 B W5 7o moad s e
24 14.46 1149 101

Figure24 T1concentrations released within 24 hours at pH=7.2 ,pH=1.2 .pH=8.2
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3 4 8 [k oa ke b e
Time(hr)

0 0 0 0
1 7.75 4.24 643
2 95 8.62 8.62 —
3 12.57 13 12.57 a0
4 15.2 17.3 16.9 £ g2
= 70
5 20 26.17 21.7 £ o
7 27.2 34.94 288 F 5
2 40
9 358 43.7 35.8 H -
11 45.9 52.48 43.7 = -
13 56.87 63.4 54.67 L
a
15 70 74.4 67.89 ok
24 $6.69 $6.7 $3

Figure25 T2 concentrations released within 24 hours at pH=7.2 ,pH=1.2 .pH=8.2
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