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Abstract: After reviewing a number of researches that demonstrate the effectiveness of a number of
compounds containing the acetylenic amine group as antimicrobials and antiproliferative activity, our goal
is to prepare new acetylenic amine derivatives from the compound 2-(2-((2,6-
dichlorophenyl)amino)phenyl)acetic acid using the Mannich reaction by the react salt of a carboxylic acid
with propargyl bromide to produce the compound (prop-2-yn-1-yl 2-(2-((2,6-
dichlorophenyl)amino)phenyl)acetate) (1), which was refluxed with a number of secondary amines and
formaldehyde in presence of the copper chloride as a catalyst to obtain 7 compounds (4-(dialkylamino)but-
2-yn-1-yl 2-(2-((2,6-dichlorophenyl)amino)phenyl)acetate)(2-8). The physical and spectral properties of the
prepared compounds were measured, and the bioassay conducted for some substances by investigating their
antibiotic activity. The two compounds (1,2) were also selected to test their anticancer activity against one of
its types, a breast cancer cell line (MCF-7), using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT) assay using multiple concentrations compared to the normal cell line (WRL-68). The
previous results showed the effect of the two compounds on the cancer cell line more than its effect on the
normal cell line, the results showed significant differences (p<0.0001) by calculating the (1Cs) when treating
compounds (1,2) for MCF-7 cancer cells at (250,300) ug/ml and for normal cells at (983,1292) ug/ml
respectively. It is believed that the reason for its effectiveness is because contains acetylenic amine in
compound (1) in addition to morpholine ring in compound (2), which research has proven to be effective in
multiple medicines. Some pharmacokinetic activities of the prepared compounds have been predicted to
support the discovery of new drugs using the Swiss ADME website.
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1. Introduction

Many derivatives containing an acetylene
moiety over the years were studied and many of
them had drug effectiveness in the clinical test
phase. Compounds derived from acetylene have
shown promising results as a treatment for
various diseases. These derivatives have been
found to possess anti-malarial [1], anti-
tuberculosis, anti-cancer, and anti-microbial
properties [2]. Acetylene compounds are also
included in the composition of some plants,
such as the mushrooms Hydnum repandum and
Polyporus biformis, which have been used to

enhance and strengthen  immunity as
antimicrobials and anticancers [3].

Not only are acetylene compounds
essential in the preparation of various
substances, but they can also be found in a
plethora of marine sponges, corals, and plant
species, as well as in fungal and bacterial
cultures [4, 5]. These aforementioned
compounds play a fundamental role in
medicinal chemistry due to the presence of
electronic effects mimicking the influences of
aromatic rings, of which present in sedative-
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hypnotic drugs and synthetic retinoids;
tazarotene, various contraceptives, and natural
pesticides [4, 6]. These compounds have been
found to have pharmacological activity, due to
their advantages summarized in their activity
and low toxicity [7], in addition to being rich in

electrons, which facilitates their association
with receptor proteins within living tissues [8].
Some research has demonstrated their efficacy
as anticancer agents [9, 10], hypertensive agents
[11], and antiproliferative activity [7, 12, 13].

2. Materials and methods

Chemicals and reagents: All the reagents

and solvents were purchased; [2-(2-((2,6-
dichlorophenyl)amino)phenyl)acetic acid],
Cu2ClI2, Dioxane, formaldehyde, secondary

amines, glacial acetic acid and Propargyl
bromide from Flulka Co. All solvents used were
checked for purity before use by measuring their
boiling points. Instrumentation: The products
were characterized by FT-IR spectra recorded
on Burker's Alpha-platinum ATR (Germany)
FT-IR spectrophotometer, melting points were
uncorrected and measured with a thermo-digital
device 1A 9300.

In the lab at the University of Ega-Oxford,
England, a few tools were utilized to conduct
our experiment. First, TMS was used as an
internal reference to ensure measurements were
accurate. Secondly, d6-DMSO was utilized as a
solvent to dissolve the sample. To capture the
data needed, the proton NMR spectra need to be
recorded on a Bruker (AS 400 MHz). (1H-
NMR) spectra provide insight into the various
atoms in a molecule and how they are arranged.
To better understand the data, signals assigned
using the following abbreviations: s for singlet,
d for doublet, t for triplet, and m for multiplet.
These signals helped us analyze the molecular
structure of tested sample.

2.1. Chemicals
2.1.1. General procedure for preparation of
sodium 2-(2-((2,6-

dichlorophenyl)amino)phenyl)acetate (I). The
carboxylic acid was converted to its salt by
mixing (0.01 mol, 3 g) of the starting material
[2-(2-((2,6-dichlorophenyl)amino)phenyl)acetic
acid] with an aqueous solution of sodium
bicarbonate (0.01 mol, 0.84 g) dissolved in 15
ml of distilled water and stirred for half an hour
until a clear solution was obtained. Filter and
evaporate the water from the filtrate completely
under vacuum pressure to obtain the acid salt in
the form of a pure white powder.

1. Synthesis of prop-2-yn-1-yl 2-(2-((2,6-

dichlorophenyl)amino)phenyl)acetate (1)
[14].

In a 100 mL round flask, a mixture of
(0.02 mol, 6.4 g) of acid salt (1), (10 mL) of
propargyl bromide and (10 ml) of DMSO was
refluxed for 3 h in a water bath at 80°C, and the
solution was poured onto a beaker containing
crushed ice (40 ml) with stirring to obtain an
oily product which was treated by adding more
crushed ice with continuous rubbing and stirring
until it turned into a precipitate, then filtered ,
dried and recrystallized with benzene to obtain a
precipitate with yellow color 76 % yield, and a
melting point (87-89 °C). IR (vmax cm™): 3318
(N-H), 3279 (=C-H), 2977-2898 (C-H), 2160
(C=C), 1716 (C=0 ester), 1206,1138 (C-O-C
asy, sym ) ; (*H-NMR) (DMSO-d6 ppm): 6=
9.23 (s, 1H, NH), 7.53-6.75 m, 7H, Ar-H), 4.65
(m, 2H, OCH,C=C), 3.61 (t, 2H, CH,CO,), 3.42
(s,1H, C=C-H).

2. A general method for the synthesis of
acetylenic amine compounds (2-8) [14, 15]:

Mannich bases were prepared by mixing
(0.002 mol, 0.67 g) of acetylene compound (1)
with a secondary amine (0.003 mol) in a round
bottom flask fitted with a reflux condenser and
after cooling the mixture to (0 °C), adding (0.1
g) of Cu,Cl, and paraformaldehyde (0.003 mol)
with (15 mL) dioxane free peroxide at 0°C, then
slowly added dropwise glacial acetic acid (0.5
mL) with stirring for five minutes, refluxing
with continues stirring for 2 hours in dry
condition. To obtain a pure product, the solution
is acidified by adding dilute hydrochloric acid
(1:1) to pH = 1 with continuous stirring, then
the mixture is extracted three times by adding
(10 ml) of diethyl ether and after collecting the
aqueous layer, it is neutralized by adding
sodium bicarbonate to form a precipitate that is
filtered, dried and then recrystallized with a
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mixture of benzene and petroleum ether (80-100
°C) as shown in Scheme 1 and Table 1.
4-morpholinobut-2-yn-1-yl-2-(2-((2,6-
dichlorophenyl)amino)phenyl)acetate (2):
Pale yellow, yield 68 %, m.p (139-141°C), IR
(omax cm™ ): 3312 (N-H), 2972-2909 (C-H),
2196 (C=C), 1722 (C=0 ester), 1211,1129 (C-
O-C asy, sym ) ; (*H-NMR) (DMSO-d6 ppm):
6= 9.36 (s, 1H, NH), 7.64-6.86 (m, 7H, Ar-H),
4.77 (m, 2H, OCH,C=C), 3.67 (t, 2H, CH,CO,),
3.58 (t, 4H, CH,0O morpholine ring), 3.36 (t, 2H,
C=C-CH2N), 2.52 (t, 4H, CH;N morpholine
ring).
4-(9H-carbazol-9-yl)but-2-yn-1-yl-2-(2-((2,6-
dichlorophenyl)amino)phenyl)acetate (3):
Pale orange, yield 59 %, m.p (209-211°C), IR
(vmax cm™ ): 3317 (N-H), 2976-2911 (C-H),
2183 (C=C), 1726 (C=0 ester), 1208,1133 (C-
O-C asy, sym ) ; (*H-NMR) (DMSO-d6 ppm):
8= 9.41 (s, 1H, NH), 8.22-6.63 (m, 15H, Ar-H),
4.69 (m, 2H, OCH,C=C), 4.51 (t, 2H, C=C-
CH2N), 3.65 (t, 2H, CH,CO,).
4-(diphenylamino)but-2-yn-1-yl-2-(2-((2,6-
dichlorophenyl)amino)phenyl)acetate (4):
Yellow, yield 53 %, m.p (101-104°C), IR (vmax
cm™ ): 3310 (N-H), 2979-2915 (C-H), 2187
(C=C), 1728 (C=0 ester), 1210,1143 (C-O-C
asy, sym ). (“H-NMR) (DMSO-d6 ppm): 6=
9.39 (s, 1H, NH), 7.62-6.57 (m, 15H, Ar-H),
4.66 (m, 2H, OCH,C=C), 4.54 (t, 2H, C=C-
CHN), 3.72 (t, 2H, CH,CO,).
4-(2-ethylpiperidin-1-yl)but-2-yn-1-yl-2-(2-
((2,6-dichlorophenyl)amino)phenyl) acetate
(5): Pale yellow, yield 62 %, m.p (153-155°C),
IR (vmax cm™): 3289 (N-H), 2976-2857 (C-H),
2182 (C=C), 1730 (C=0 ester), 1211,1132 (C-

aq NaHCO;
ArCH,CO,H

)

Cl
H
N
Cl

O0®

— » ArCH,CO,Na

O-C asy, sym ) ; (*H-NMR) (DMSO-d6 ppm):
8= 9.34 (s, 1H, NH), 7.52-6.58 (m, 7H, Ar-H),
4.63 (m, 2H, OCH,C=C), 3.67 (t, 2H, CH,CO,),
3.22 (t, 2H, C=C-CH,N), 2.46-1.28 (m, 10H,
CH,), 0.91 (m, 3H, CH3 ) for secondary amine
ring).
4-(dibutylamino)but-2-yn-1-yl-2-(2-((2,6-
dichlorophenyl)amino)phenyl)acetate (6):
Pale brown, yield 64 %, m.p (123-125°C), IR
(omax cm™ ): 3293 (N-H), 2975-2893 (C-H),
2189 (C=C), 1729 (C=0 ester), 1205,1144 (C-
O-C asy, sym ); (*H-NMR) (DMSO-d6 ppm):
0= 9.42 (s, 1H, NH), 7.46-6.43 (m, 7H, Ar-H),
4.57 (m, 2H, OCH,C=C), 3.63 (t, 2H, CH,CO,),
3.34 (t, 2H, C=C-CH,N), 2.52-1.36 (m, 12H,
CH,) & 0.99 (t, 6H, CH3) for secondary amine.
4-(dipropylamino)but-2-yn-1-yl-2-(2-((2,6-
dichlorophenyl)amino)phenyl)acetate (7):
Pale yellow, yield 58 %, m.p (108-110 °C), IR
(vmax cm™ ): 3291 (N-H), 2973-2858 (C-H),
2185 (C=C), 1724 (C=0 ester), 1201,1146 (C-
O-C asy, sym ); (*H-NMR) (DMSO-d6 ppm):
0= 9.37 (s, 1H, NH), 7.58-6.47 (m, 7H, Ar-H),
4.64 (m, 2H, OCH,C=C), 3.59 (t, 2H, CH,CO,),
3.28 (t, 2H, C=C-CHN), 2.42-1.48 (m, 8H,
CH,) & 1.07 (t, 6H, CH3) for secondary amine.
4-(diethylamino)but-2-yn-1-yl-2-(2-((2,6-
dichlorophenyl)amino)phenyl)acetate (8):
Pale yellow, yield 67 %, m.p (98-100 °C), IR
(vmax cm™ ): 3302 (N-H), 2978-2867 (C-H),
2191 (C=C), 1729 (C=0 ester), 1209,1145 (C-
O-C asy, sym ) ; (*H-NMR) (DMSO-d6 ppm):
8= 9.41 (s, 1H, NH), 7.43-6.52 (m, 7H, Ar-H),
4.68 (m, 2H, OCH,C=C), 3.64 (t, 2H, CH,CO,),
3.36 (t, 2H, C=C-CH;,N), 2.51 (t, 4H, CH,) &
11 (t, 6H, CHs for secondary amine).

propargyl bromide
- s ArCH,CO,CH,C=CH

reflux (1)

secondary amine
parafprmaldehyde
Cu2C 12

o 0
\/

reflux

ArCH,CO,CH,C=CCH,-NR,
(2-8)

Scheme 1. Route of the synthesis of acetylenic amine compounds (2-8)
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Table 1. The derivatives of acetylenic amine compounds (2-8)

Compounds i Compounds i
No. NR; No. NR;
2 — % 6 —N(C4Hy),
|
3 7 —N(C3Hy),
h
4 —N<§h 8 —N(C,Hs),
\N
5

2.2. Antimicrobial activity:

To evaluate the antimicrobial activity of
the compounds numbered (1, 2, 3, and 5); disk
diffusion method (16) was performed (Table 2).
Two G* and two G™ bacteria were submitted to
the current study (Streptococcus pneumonia,
Staphyllococcus aureus, Klebsiella spp and E
coli; respectively), added to one pathogenic
fungus, Candida albicans. The microbial
isolates were obtained and authenticated in the

Microbiology Laboratory, College of Science -
University of Mosul. Each isolate was sub-
cultured in a selective media, then the dilution
method was applied to assume Minimum
inhibitory concentration (MIC). After being
inoculated, the Petridishes were placed in a
warm incubator where they could grow and
thrive. They were given plenty of fresh air and
left to incubate for a full day at a toasty 37°C.

Table 2. Microorganisms used to test the antibiotic action of each substance (1, 2, 3, and 5).

Microorganisms used Species
Streptococcus pneumonia
_ Gram * P P
Bacteria Staphylococcus aureus
species. i
p Gram- Klebs!ella spp.
E. coli
Yeast fungus Candida albicans

Prepare ingredient concentrations: A stock
solution was prepared from each of the
synthesized compounds (1, 2, 3, and 5) in a
concentration of (100 pg/mL), that used then to
prepare ingredient concentrations (75, 50, 25
ug/mL) of each compound [16, 17].

Disc diffusion test:A suspension of 0.5
MacFarland was prepared from bacteria mixed
with Muller-Hinton broth, and cultured on the
Muller—Hinton agar plates exploiting a sterile
cotton swab [16, 17].

Estimating antibacterial activity: The tested
microbes were cultured on Miiller-Hinton to
perform a disc diffusion sensitivity test. In each
Petridis, five wells were perforated in agar
plates at 4 mm depth, and then 0.1 ml of each
dilution of the studied compounds was put
inside the well. Cultured (temperature 37 °C,

duration 24 hours), then the inhibition zone

(mm) was estimated to estimate the antibiotic

actions of each substance at various dilutions

[17].

2.3. Cytotoxicity assay [3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyl
tetrazolium bromide (MTT) assay] [18,
19]:

At the Center for Natural Product
Research and Drug Discovery, the team selected
two compounds (1 and 2) that showed promise
for fighting breast cancer. But they didn't stop
there. To truly test their potential, the
compounds underwent rigorous cytotoxicity
testing against both cancerous and normal cell
lines (MCF-7 and WRL-68, respectively). The
team used the MTT colorimetric method to
evaluate the efficacy of these compounds.

CHEMICAL PROBLEMS 2024 no. 3 (22)
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Department of Pharmacology at the Faculty of
Medicine, University of Malaya in Kuala
Lumpur kindly provided the cell lines, which
were carefully preserved in liquid nitrogen. The
cancer cell lines were propagated, purified, and
put to the test at the Biotechnology Research
Center at Al-Nahrain University. The results of
this testing could have far-reaching implications
for the future of breast cancer treatment.

2.4. Swiss ADME calculations:

The synthesized substances were tested
for their ability to predict appropriate
pharmacokinetic properties. Our combined
analogs' ADME was taken into account by
efficient and precise techniques that predicted
the physical and pharmacological features of the
produced drugs. Several parameters and their
recommended values have been determined, and
are listed in Table 3.

Table 3. Some Swiss ADME parameters of compounds (1-8)

ale | Formia | ww | Tesa [ESOL| ol | BBB | LA | iy | Acces
No. Score bility
1 Ci7H13CpNO, | 334.2 | 38.33 MS High Yes 1 0.55 2.74
2 CoH»CpN,O3 | 433.33 | 50.8 MS High Yes 0 0.55 3.62
3 C3oH2CpNO, | 513.41 | 43.26 PS Low No 2 0.17 3.75
4 C3oH24CpN,O, | 515.43 | 41.57 PS Low No 2 0.17 3.96
5 CasHpsCpN,O, | 459.41 | 41.57 PS High Yes 1 0.55 4.25
6 Cy6H3,CoNO, | 475.45 | 41.57 PS Low No 1 0.55 4.02
7 Co4HpsCoN,O, | 447.4 | 4157 PS High No 1 0.55 3.85
8 CaoH24CpN,O, | 419.34 | 41.57 MS High Yes 1 0.55 3.66

PS= Poorly soluble, MS= Moderately soluble

3. Results and Discussion

3.1. The chemistry: The validity of the
methods used in this research has been proven
by measuring some of the physical and spectral
properties of the prepared compounds. It was
found that there is a difference in the melting
points between compound (1) and compounds
(2-8) by more than 10 degrees. It is noted that
some of the products were in small percentages,
and this may be due to the reaction requiring a
longer time to complete and not because of the
side products, because the Mannich method
used was taken from reliable sources and is a
well-known method, especially using the
catalyst (Cu,Cly) in the reaction. The products
were also processed by purifying them as
described above in the synthesis of compounds
(2-8). The infrared spectroscopy of the
compounds (1-8), where they gave stretching
bands of the N-H bond with limits (3318-3289)
in the form of medium-intensity bands and at
the range (2196-2160) they gave weakly-
stretched of the (C=C) bond, while the ester
bond stretching (C=0) appeared in the range

(1730-1716) of strong intensity accompanied by
two asymmetrical and symmetrical bands of
strong (C-O-C) bonding at (1211-1201) and
(1146-1129) respectively, noting the
disappearance of the stretching absorption
(C=0) of the carboxylic acid of the starting
material and also the disappearance of the
stretching band which belongs to hydroxyl
group. What confirmed the validity of the
method is the appearance of the (=C-H) at (3279
cm™) in compound (1) and its disappearance in
the compounds (2-8) with the appearance of
additional bands belonging to the secondary
amine represented by the C-H stretch bands of
the groups of CH,, CH3 in the compounds (2, 5-
8). As for the (*H-NMR), several bands
appeared, including: the N-H amine proton in
all compounds at the region (9.42-9.23) in the
form of a single band with the disappearance of
the O-H band of carboxylic acid. Multiple bands
also appeared at (8.22-6.43) belonging to the
protons of the aromatic rings and multiple bands
at (4.77-4.57) belonging to the CH, protons
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adjacent to the high electronegative oxygen
atom (OCH,C=C), protons of CH,CO, appeared
at (3.72-3.59) in the form of triple beams with
the appearance of triples also at (4.54-3.22)
belonging to the CH, protons adjacent to the
nitrogen atom C=CCH;N, which were entered
by the Mannich reaction. The triple-terminal
bond proton (=C-H) appeared only in compound
(1) in the form of a single band at (3.42) and
disappeared in compounds (2-8).

3.2. Biological Stady: To make the work more
feasible, the biological activity of some of the
synthesized compounds (1, 2, 3, 5) as
antimicrobial compounds was tested. Two
species of Gram® bacteria (Streptococcus

pneumonia and Staphylococcus aureus) and two
species of Gram™ bacteria (Klebsiella spp and
E.coli) , added to one species of fungus
(Candida albicans) were chosen as targeted
opportunistic microorganisms. According to
disk diffusion test, it was found that the
compounds 1, 3, and 5 had no considerable
inhibitory effect against the four microbes
submitted to the current study. On the other
hands, compound (2) award inhibitory effect
against  Streptococcus  pneumoniae  and
Staphylococcus aureos at concentrations (100,
75, 50, 25ug/ml) with inhibitory zones of (9.68,
8.53, 7.78, 7.32mm) and (14.92, 13.94, 8.77,
7.47 mm); respectively, as listed in Table 4.

Table 4. The antimicrobial effect of compounds (1,2,3, and 5) according disk diffusion test.

Micro 1 2 3 5

organis | 100 | 75 50 25 100 75 50 25 | 100 | 75 50 25 | 100 | 75 50 25
ms pg/ml | pg/ml | pg/ml| pg/ml| pg/ml | pg/ml |pg/ml|pg/ml|pg/ml|pg/ml|pg/ml|pg/ml|pg/ml|pg/ml|pg/ml| pg/ml
Strepto

coeeus | gl R | R | R | 968 | 853 |778|732| R | R | R | R | R | R | R | R
pneumo

nia

Staphylo

coccus R R R R 1492 | 13.94 | 8.77 | 7.47 R R R R R R R R
aureus

Klebsiell R R

aspp

E-coli R R

Car]dlda R R

albicans

R = Resistance < 7 value

The activity of compound (2) may be
attributed to the presence of a heterocyclic
morpholine ring, which has been proven to have
multiple bioactivities. M. Marinescu and et.al.
Was referred to a number of Mannich bases
those prepared from benzimidazole and had
antibacterial activity against some G~ bacteria,
like: (S. aureus, B. flexus, C sporogenes and S.
mutans) [20]. Christina Zalaro and et.al were
prepared a new series of hybrid Mannich bases
of pyrazolo benzimidazole, they recorded
antibacterial effects of the synthesized
compounds against G+ bacteria (Staphylococcus
aureus and enterococcus faecalis) and G-
bacteria  (Pseudomonas aeruginosa and
Escherichia coli). They concluded that the
synthesized compounds illustrated a higher
inhibitory effect against all bacterial isolates
than the antibiotic of choices (Metronidazole,
Nitrofurantoin) [21]. As for the researcher (S.

Manap), he prepared number of derivatives that
contain the morpholine ring; it was found that
these compounds manifested a significant
bioactivity against some pathogenic bacteria
species [22].

3.3. Cytotoxicity Assay [23, 24]: The
cytotoxicity assay (MTT assay) was performed
to determine the toxic effect of the two
compounds (1,2) at different concentrations on
(MCF-7) breast cancer cells compared to the
healthy cell line (WRL-68). Compound (2) has
been carefully selected to contain the powerful
morpholine ring. This ring has proven to be a
highly effective pharmaceutical compound,
thanks to its unique physio-chemical properties
that boost both hydrophilic and lipophilic
reactions. These properties work together to
enhance the solubility of blood and improve the
permeability of the brain's overall structure.
What's truly remarkable about the morpholine
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ring is its similarity to neurotransmitters found
in the active compounds of the central nervous
system. For example, aryl-morpholines have
been shown to play a key role in crossing the
blood-brain  barrier and improving brain
function [23]. It's no wonder that this ring has
been the subject of many studies and reviews.
So, while the biological activity of morpholine
derivatives has been covered in other studies,
the potential benefits of this powerful
compound cannot be overstated. With
compound (2), researchers have unlocked a new
level of potential in the world of
pharmaceuticals [23-27].

The cytotoxicity of the two selected
compounds (1, 2) was tested by measuring their
invitro anti-proliferative activity against one of

the cancer cells lines (MCF-7). The assay is
based on the conversion of 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium
bromide (MTT) vyellow by the action of
mitochondrial succinate dehydrogenase to
insoluble formazan violet. The test results of
compound (1) showed efficacy against MCF-7
breast cancer cells with inhibition rates (51.47,
36.58, 31.98, 9.95, 3.78, 3.36, 3.63) % treated
with concentrations (1000, 500, 250, 125, 62.5,
31.25, 15.75) pg/ml, respectively, while it gave
less cytotoxicity on healthy cells (WR-68),
where the percentage of inhibition (21.87,
11.73, 6.41, 5.05, 4.94, 4.13, 4.06) % ranged at
concentrations (1000, 500, 250, 125, 62.5,
31.25, 15.75) pg/ml as shown in Table 5.

Table 5. Effect of compound (1) on breast cancer cell line MCF-7 and normal cell line WRL-68
using the MTT assay for a period of 24 hours at a temperature of 37°C.

Viability% (SD+ mean)
ﬁﬁg The concentrations used (pg/ml)
1000 500 250 125 62.5 31.25 15.75
MCF-7 | 48.53+2.03 | 63.42+2.75 | 68.02+3.87 | 90.05+2.42 | 96.22+0.67 | 96.64+1.36 | 96.37+0.81
WRL68 | 78.13+1.44 | 88.27+1.45 | 93.59+2.10 | 94.95+0.92 | 95.06+0.63 | 95.87+1.12 | 95.94+0.20

In vitro cytotoxic activity results were
determined by calculating the (ICso) value,
which represents the concentration of a
compound required to halt the growth of 50% of
tumor cells in comparison to untreated cells. We
used Cisplatin as a positive control for our test.
This allowed us to compare our results with

known cytotoxic agents and determine the
effectiveness of our compound. The results
showed significant differences (p<0.0001) by
calculating the (ICsp) when treating compound
(1) for MCF-7 cancer cells at (250) pg/ml and
for normal cells at (983) pg/ml as shown in
Fig.1.

IC5, 983.2

IC50 250.2

100
=2 801
=
S 60-
g
>
% 404
o
204 - MCF-7
- WRL6G8
0 v
1 2

3

Log Concentration ug mL™’

Fig. 1. Effect of compound (1) on MCF-7 and WRL-68 cell line using MTT assay

When investigating the effect of the new

compound (2) on the MCF-7 cancer cell line,

the results showed effectiveness, the inhibition
rates reached (45.10, 36.30, 22.38, 9.41, 5.21,
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4.59, 3.86) % tagged with concentrations (1000,
500, 250, 125, 62.5, 31.25, 15.75) pg/ml,
respectively. But when testing the toxicity of
compound (2) on the normal cell line WRL-68,

it showed inhibition rates that ranged between
(30.44, 13.97, 7.87, 3.82, 3.05, 5.09, 3.90) % at
concentrations (1000, 500, 250, 125, 62.5,
31.25, 15.75) pg/ml, as shown in Table 6.

Table 6. Effect of compound (2) on the breast cancer cell line MCF-7 and the normal cell line
WRL-68 using MTT assay for a period of 24 hours at a temperature of 37°C.

Viability% (SD=+ mean)
Cell line The concentrations used (pg/ml)
1000 500 250 125 62.5 31.25 15.75
MCF-7 | 54.90+1.00 | 63.70+2.12 | 77.62+2.41 | 90.59+1.80 | 94.79+1.33 | 95.41+1.41 | 96.14+1.05
WRL68 | 69.56+3.20 | 86.03+0.85 | 92.13+1.56 | 96.18+1.25 | 96.95+1.14 | 94.91+2.20 | 96.10+0.48

The results showed significant differences
(p<0.0001) when calculating the (ICsp) upon
compound (2) treatment for (MCF-7) cancer
cells (300) pg/ml and for (WRL-68) normal

cells (1292) pg/ml. The previous results showed
the effect of the two compounds on the cancer
cell line more than its effect on the normal cell
line, as shown in Fig. 2.

ICso 1292.0
IC 5 300.8

1004
32 804
2
S 60-
)
s
E 404
o
20 - MCF-7
- WRLGS8
0 L)
1 2

3

Log Concentration ug mL?

Fig. 2. Effect of compound (2) on MCF-7 and WRL-68 cell line using MTT assay

Upon conducting a thorough examination
of the published research, it was discovered that
Boryczka and their group had successfully
synthesized a plethora of novel acetylene
derivatives from betulin. These newly
formulated compounds were then subjected to
rigorous testing to determine their cytotoxic
potential against a variety of human cancer cell
lines including SW707 (colorectal
adenocarcinoma), CCRF/CEM (leukemia),
T47D (breast cancer), and P388 murine
leukemia. Furthermore, the anti-proliferative
activity of these compounds was evaluated
using the MTT method in vitro, alongside
normal Balb3T3 fibroblast cell lines. The results
showed that there is a noticeable effect of the
prepared compounds against the above-

mentioned cancer cell lines in varying
proportions [28]. Research has also proven that
natural and synthetic naphthoquinones possess
many anti-cancer efficacies for a number of
derivatives prepared from Lawsone (2-hydroxy-
1, 4-naphthoquinone) obtained from dried henna
leaves (Lawsonia inermis). New Lawone-
derived aminonaphthoquinones were
synthesized by Mannich reaction and after
testing their anticancer activity using the MTT
method, they gave toxic effect against human
hepatocellular carcinoma cell line HepG2 [29].
There are other researchers who tested the
effectiveness of some morpholine derivatives
and gave their results which showed that both
N-acetyl and N-benzoyl derivatives give high
effectiveness against some cancer lines [30].
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3.4. Swiss ADME prediction: According to the
recorded values in Table (3), it is clear that the
compounds (1,2,3,6, and 9) penetrate the blood
brain barrier and are active in the CNS, while
compound (1,3) does not violate any of

Lipinski's five principles. In terms of projected
human gastrointestinal absorption, the bulk of
the compounds had high GIT absorption, low
solubility, and good bioavailability.

4. Conclusions

This study focuses on the preparation of
acetylenic amine derivatives derived from 2-(2-
((2,6-dichlorophenyl)amino)phenyl)acetic acid
through the Mannich reaction using (Cu,Cl,) as
catalyst, a series of compounds (1-8) were
successfully prepared and characterized. The
antimicrobial and antiproliferative activities of
some compounds were evaluated, revealing
promising results.

Testing the biological activity of some of
the prepared compounds (1, 2, 3, 5) against five
types of microbes at concentrations (25, 50, 75,
100 pg/ml), where the highest inhibitory activity
was for compound 2 against Gram+ bacteria
(Streptococcus  pneumonia,  Staphylococcus
aureus) at a concentration of (100 pg/ml). A
cytotoxicity test (MTT assay) was performed to
determine the toxic effect of the two compounds
(1,2) at different concentrations on breast cancer
cells (MCF-7) compared to a healthy cell line
(WRL-68). The compounds showed significant

effectiveness in inhibiting the growth of breast
cancer cells compared to normal cells,
indicating their potential as anti-cancer agents.
Compound (2) was carefully selected because it
contains a morpholine ring. This ring has
proven to be a highly effective pharmaceutical
compound, thanks to its unique
physicochemical properties that promote
hydrophilic and lipophilic interactions. These
properties work together to enhance the
solubility of the blood and improve the
permeability of the overall structure of the
brain.

The efficacy achieved might be linked to
acetylinic amine group and morphine ring in
compound 1 and 2, respectively. With the help
of ADME website, these produced compounds
might be a template for new drug discovery
opening the horizons for new pharmaceutical
product, research, and design.
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Xiilasa: Torkibinds asetilen-amin grupu olan bazi birlosmalarin antimikrob vo antiproliferativ tasir
effektivliyini tosdiq edon bir sira todqiqatlart tohlil edorok, bu isde magsadimiz 2-(2-((2,6-
diklorofenil)amin)fenil)sirko tursusu asasinda yeni asetilen-amin téromolorinin alinmasi olmusdur.
Karbon tursusu duzunun propargil bromidlo Mannix reaksiyasi naticasinda (prop-2-yn-1-yl 2-(2-
((2,6-diklorofenil)amino)fenil)asetat) birlosmosi (1) alinmigdir. Alinmis birlosmo mis xlorid
katalizatorunun istiraki ila bir sira ikinci doaracali aminlar vo formaldehidlo gqaynadilmis va naticads
7 (4-(dialkilamino)but-2-yn-1-il-2-(2-((2,6-diklorofenil)amino)fenil)asetat) birlosmolori (2-8) oldo
edilmisdir. Alinan birlogsmalarin fiziki vo spektral xassalori 6l¢iilmiis, bazi maddalarin antibiotik
aktivliyinin oyranilmosi {igiin bioanalizi aparilmisdir. 3-(4,5-dimetiltiazol-2-il)-2 birlosmasindan
istifado edorok onun névlarindon biring, dos xorgongi hiiceyra xottino (MCF-7) qars1 antionkoloji
foaliyyatini yoxlamaq ti¢iin iki birlosmo (1 vo 2) do secilmisdir. 5-difeniltetrazolium bromidin
(MTT) analizi normal hiiceyra Xatti (WRL-68) ilo miiqayisada bir nega gatiligdan istifads etmoklo
aparilmisdir. ©vvalki naticalor bu iki birlosmanin Xar¢ong hiiceyra Xotting tosirinin normal hiiceyra
Xattino nisbaton daha ¢ox oldugunu gostormisdir. Naticalor gostarir ki, (250-300) ug/ml-do MCF-7
xar¢ang hiiceyralari vo 983 vo 1292 ug/ml-do normal hiiceyralor iigiin birlogsmolor (1 va 2) ilo
miialico edildikda (IC50) hesablandiqda shamiyyatli forglor (p<0.0001) alinir: miivafiq olaraq 983
Vo 1292 pg/ml. Hesab olunur ki, effektivliyin sobabi, (1) va (2) birlosmalarinin tarkibinds morfolin
halqasinin vo asetilen-aminin olmasidir ki, bunlarin da bir ¢ox dormanlarda tosirli oldugu
gbstorilmisdir. Alinmis birlosmalorin bozi farmakokinetik xassalori Isve¢ro ADME veb saytindan
istifado edilmoklo dormanlarin kosfine tohfs veracayi prognozlagdirilmisdir.

Acar sozlari: propargil bromid, Mannix asaslari, MTT metodu, sitotoksiklik analiz, ADME.
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Pe3tome: IIpoananu3upoBaB psiji UCCIENOBAHUM, TEMOHCTPUPYIOMHUX d(DPEKTUBHOCTh HEKOTOPHIX
COEJMHEHUH, coJepKallluX aleTWICHOBYI0 aMHHOIPYIY, B KauyecTBE AaHTUMHUKPOOHOTO H
aHTUTIPOTM(EPaTUBHOTO JICHCTBUS, HAIIEH IENBI0 SIBISJIOCH ITOJYYEHHE HOBBIX IPOWU3BOIHBIX
alleTUJICHOBOT'O aMHHA Ha OCHOBe coeauHeHus 2-(2-((2,6-muxmopdernn))aMuHo )PeHnT)yKCYCHON
KHCJIIOTBI ~ peakmuedl  MaHHMXa  B3aMMOJCHCTBHEM  CcOoM  KapOOHOBOM  KHUCJIOTBI  C
pONapruadpoOMuIOM u MIOJIyYEHUEM COEIUHEHUS (nporm-2-uH-1-un 2-(2-((2,6-
nuxaopdenmn)amuno))penmn)anerar) (1). IlomyueHHoe coenuHEHHE KHUISATUIM C  PAIOM
BTOPUYHBIX aMUHOB M ()OPMAIIBJIETUIOM B IPUCYTCTBUH XJIOPUAA MEJIM B KQUeCTBE KaTaau3aTopa ¢
MOJTyYCHUEM 7 COCMHEHU I (4-(muankunamMuHO)0yT-2-uH-1-11-2-(2-((2,6-
auxyopdenmn)aMmuHo)penmn)anerar) (2-8). M3mepeHsl (usznueckue W CHEKTpajbHBIC CBOWMCTBA
MOJIYUEHHBIX COEQUHEHHM, a TakXke IMpoBeleH OHOaHAIM3 HEKOTOPbIX BELIECTB IYTEM
MCCIICIOBAHMS UX aHTUOMOTHYECKOU akTuBHOCTHU. [[Ba coenmuenus (1 u 2) Obuin BIOpaHBI TaKkKe
JUTS TIPOBEPKHU UX MPOTUBOPAKOBON aKTUBHOCTH MPOTUB OJJHOTO M3 €T0 THUIIOB, JIMHUU KIJIETOK paka
mosouHo kene3bl (MCF-7), ¢ wucnons3oBanueM 3-(4,5-mumeruntuazon-2-ui)-2. AHamu3 5-
mudennnrerpazonus opomuaa (MTT) nmpoBoamM ¢ UCIOIB30BaHUEM HECKOJIBKUX KOHIICHTPAIIHMA
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110 CPaBHEHHUIO ¢ HOpMabHOU KieTounoi nuHuel (WRL-68). IIpenpiaynme pe3ynbpTaThl MOKa3ai,
YTO BJIUSHUE 3THUX JBYX COEAMHEHHUH HA JIMHUIO PAKOBBIX KJIETOK OOJIbIIE, YeM Ha HOPMAaJbHYIO
KJIICTOYHYIO JUHUIO. Pe3ynmbrarhl mokasanu 3HauuTenbHbie paszauuus (Pp<0,0001) mpu pacuere
(IC50) pu obpadoTke coequrenusmu (1,2) mist pakoBbix kietok MCF-7 mpu (250 300) MKr/mMia u
HOPMaJIBHBIX KJIETOK mpu 983 m 1292 mkr/mi, cooTBeTcTBeHHO. CUHMTAETCs, YTO MPUYMHA €TO
3 PEKTUBHOCTH 3aKJIIOYAETCsl B TOM, 4TO B coenuHeHUsX (1) m (2) comepHuTcsi aleTUICHOBBIH
aMUH B JOMOJIHEHHE K MOP(OIMHOBOMY KOJbIY, 3(G(EeKTUBHOCTH KOTOPOrO, KakK IOKa3alu
UCCIIEIOBaHMsI, IPHUMEHSIETCd BO MHOIMX JIEKapCTBaX. DbbUIO Ipencka3aHo, 4YTO HEKOTopas
(bapMakOKHHETHYECKass aKTUBHOCTH IMOJIYYEHHBIX COEIUHEHHM OyIeT CrocoOCTBOBATH OTKPBITHIO
HOBBIX JICKapCTB C UCTIOJIb30BaHUEM MIBeinapckoro Bed-caiita ADME.

KiroueBble cjioBa: mpomapruyi  OpomMua, ocHoBaHue ManHuxa, wmeron MTT, anamus
muToTokcuunoctr, ADME.
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