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Abstract: Acryloylphenylstearamide (2) was utilized as a starting material for synthesis the titled compounds via one-pot
synthesis. Compound (2) was reacted with hydroxylamine hydrochloride in pyridine and produced isooxazole (3), and with
thiosemicarbazide in pyridine and/or hydrazine-hydrate in ethanol afforded pyrazoles (4), and (5), while the reaction of (2)
with urea and/ or thiourea in an alcoholic solution of sodium ethoxide gave pyrimidinone (6) and pyrimidinedione (7). Also,
reaction of (2) with acetylacetone and/or ethyl acetoacetate in acetic acid andammonium acetateafforded Pyridine derivatives
(8), and (9) respectively. Addition of different amounts of propylene oxide (3, 5, 7 moles) to the synthesized compounds
produced nonionic surfactants (2-9a-c). The physiochemical and surface active properties of the prepared surfactant as surface
and interfacial tension, cloud point, wetting time, emulsion stability, foam height, CMC, resistance to hydrolysis and their
biodegradability were investigated. Also, the surface parameters as effectiveness (tCMC), efficiency (PC20), maximum
surface excess (I'max) and (Amin) were evaluated.

Keywords: Stearoyl Chloride, P-Aminoacetophenone, Nonionic Surfactant, Propylene Oxide

1. Introduction 2. Result and Discussion

The anticancer activity of the synthesized compounds were
reported, and it was found that pyrazoles 4 and 5 are
highlyeffect against examined human tumor cells. Also, the
antioxidant activity of those compounds was reported.

In the recent year a great effort of the researcher is
interested in cancer, as it is one of the leading causes of
death. Search for novel and selective anticancer agents has
attracted considerable attention because of the problem
associated with currently available anticancer drug as an
unfavorable side effect such reduced bioactivity.

In continuation of our program aiming to synthesize a
new  heterocyclic = compounds having  potential
chemotherapeutic activities and surface properties from
fatty acids [1-8].

Herein, we report the synthesis of some new isoxazole,
pyrazole, pyrimidine and pyridine with potential anticancer
activity, which having surface active properties. Isoxazoles
are unique in their chemical behavior and have attracted
biological and pharmacological properties [9-13].

Starting from stearic acid that was converted to the
corresponding stearoyl chloride using thionyl chloride as
chlorinating agent. The reaction of stearoyl chloride and p-
aminoacetophenone afforded N-(4-acetylphenyl) stearamide
(1) which converted to N-(4-(3-phenylacryloyl) phenyl)
stearamide (2) via fusion with benzaldehyde (general
method) outlined in "figure 6" and "figure 7".

The target compound isoxazole N-(4-(3-phenyl-2,3-
dihydroisoxazole-5-yl) N phenyl) stearamide (3) was
obtained on refluxing compound (2) with hydroxylamine
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hydrochloride in pyridine as a base.

The structure of compound (3) was confirmed on the bases
of IR, Mass, 'H-NMR spectroscopic analysis as well as
elemental analytical data. IR showed WNH at 3342 cm’,

+

vC=0 1675cm™, "HNMR showed 812.0 (s, 1H, exchangeable
NH) besides, the aliphatic chain and aromatic protons. The
fragmentation ofMass spectrum supported the proposed
structure c.f. "figure 1".
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Figure 1. Mass fragmentation of compound 3.

Pyrazole derivatives were designed and synthesized as
potential protein kinase inhibitions [14-16]. In the view to
develop a specific antitumor therapies, Aminopyrazoles
emerged as a powerful pharmacophore scaffold and they
have been extensively used to design various kinase inhibitor.
Large-scale research aimed for developing specific synthetic
routes to these compounds. Thiourea and acyl group are used
for their ability to form hydrogen bonds with the kinase. Also
the thioamide is an isoester of amide and has the advantage

of being a better hydrogen bond donor and sulfur is superior
donor for n- m* interaction such bond being very importantin
the ligand-kinase interaction.

Thus, reaction of acryloyl steraamid (2) with
thiosemicarbazide in refluxing pyridine producedN-(4-(1-
carbamothioyl-5-phenyl-4, 5-dihydro-1H-pyrazol-3-yl)
phenyl) stearamide (4). The IR, 'H-NMR and fragmentation
pattern of mass spectrum supported the proposed structure
c.f. "figure 2".
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Figure 2. Mass fragmentation of compound 4.

Hydrazine hydrate react with acryloyl stearamide (2) in boiling ethanol and produced N-(4-(5-phenyl-4, 5-dihydro-1H-
pyrazol-3-yl) phenyl) stearamide (5). Which confirmed from the spectral data and the mass fragmentation pattern c.f. "figure

3"
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Figure 3. Mass fragmentation of compound 5.
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Pyrimidine compounds are also used as hypnotic drugs for
the nervous system, calcium-sensing receptor, antagonize has
the human A2A adenosine receptor[17-19]. Owing to the
importance, herein, wesynthesziseN-(4-(2-hydroxy-6-phenyl
pyrimidine-4-yl) phenyl) stearamide (6) and N-(4-(2-
mercapto-6-phenyl pyrimidine-4-yl) phenyl) stearamide (7)
by refluxing urea and/or thiourea with acryloyl stearamide in

+
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alcoholic solution of sodium ethoxide, IR showed v (OH) at
3417, v (NH) at 3318 beside the other bonds of the
compound. 'H-NMR showed o, s at 10.2, 10.25exchangable
for the NH, OH, while, IR of compound (7) showed v (SH) at
1177 em™. The "H-NMR and fragmentation pattern of the
mass spectra supported the predicted structures c.f. "figure
4"and "figure 5".
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Figure 4. Mass fragmentation of compound 6.
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Figure 5. Mass fragmentation of compound 7

Pyridine well known by its effectiveness as sulfa pyridine
drug against bacterial and viral infection, antihistamic, and
herbicides [20-21].

When acetylacetone and/or ethyl acetoacetate was refluxed
with acryloyl stearamide (2) in presence of ammonium
acetate in acetic acid producedN-(4-(6-acetylpyridine-2- yl)
phenyl) stearamide (8), and N-(4-(6-propionylpyridin-2- yl)

phenyl) stearamide (9), respectively, IR of (8) showed v
(NH) at 3357, vC=0’s at 1699, 1600cm™, and its'H-NMR
and fragmentation pattern of the mass spectra supported the
predicted structure. On the other side, IR spectrum of (9)
showed v (NH) at 3415, vC=0’s at1700, 1600cm™."H-NMR
showed510.2 (s, 1H, NH) and the mass spectra showed [M+]
at 492.

[e]
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Figure 6. Synthetic routes of compounds 1, 2 and surfactants (1.,
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Figure 7. Synthetic routes of compounds 3-9 and surfactants (34.c, -9u-)-

NH,OH.HCI, pyridine, reflux 4hr. (II) NH,CSNHNH,, pyridine, reflux 4hr. (III) NH,NH,.H,O, EtOH, reflux 4hr. (IV) NH,CONH,, C,HsONa, reflux Shr. (V)
NH,CSNH,, C,HsONa, reflux Shr. (VI) Acetyl actone, AcOH, CH;COONHe,, reflux 6hr. (VII) Ethyl aceto acetate, AcOH, CH;COONHL,, reflux 6hr.(xi), n=3,

5, 7 mole of propylene oxide (p.o).

3. Biological Activities
3.1. Antitumor Activities

Doxorubicin was taken as standard as antitumor. Four
human tumor cell lines namely, hepatocellular carcinoma
(HePG 2), mammary gland (MCF-7), colorectal carcinoma
(HCT-116) and Human prostate cancer cell line (PC3) is
treated with the synthesized compounds using MTT assay is
depicted in table 1and showed in "figure 8". It was found that
pyrazole5 had the most effective potent cytotoxic effect
against Human prostate cancer cell line (PC3), hepatocellular

carcinoma (HePG-2), colorectal carcinoma (HCT-116) and
mammary gland (MCF-7) observed from their IC50 values
5.79,7.81, 8.31 and 8.55ug/ml. Also, pyrazole 4 showed very
strong activity against Human prostate cancer cell line (PC3),
mammary gland (MCF-7) and strong activity against
colorectal carcinoma (HCT-116), hepatocellular carcinoma
(HePG-2) observed from their IC50 values 7.67, 9.64, 10.73
and 12.12pg/ml. Compound 7 showed strong activity against
mammary gland (MCF-7), colorectal carcinoma (HCT-116)
and moderate activity against the two other cell lines. Other
compounds showed moderate activity against all cell lines.
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Table 1. Cytotoxic activity of some compounds against human tumor cell.

In vitro Cytotoxicity IC50 (nM)

Compounds

HePG2 MCF-7 PC3 HCT-116
DOXe- 4.504+0.2 4.17+0.2 8.87+0.6 5.23+0.3
2 83.904+4.1 61.39+3.8 93.68+4.8 85.10+4.4
3 72.12+3.6 37.15+2.7 46.84+2.7 66.61+3.7
4 12.12+1.4 9.64+1.0 7.67+0.9 10.73+1.2
5 7.81+£0.7 8.55+0.9 5.79+0.8 8.31+0.7
6 42.98+2.8 54.55+3.3 58.95+3.6 33.98+2.6
7 24.91+1.9 14.00+1.2 22.84+1.8 14.77£1.3
8 54.10+3.0 78.15+4.1 66.26+3.9 49.26+3.2
9 31.29+2.4 39.14+2.9 16.21+1.5 26.41+2.0

*IC50 (uM): 1 — 10 (very strong). 11 — 20 (strong). 21 — 50 (moderate). 51 — 100 (weak) and above 100 (non-cytotoxic) * DOX:Doxorubicin
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Figure 8. Dose-response effect of the synthesized compound.

Table 2. Antioxidant activity of the synthesized compounds.

Method ABTSADs (control) -Abs (test) /Abs (control) X100
Compounds Absorbance of samples % inhibition
Control of ABTS  0.535 0%
Ascorbic-acid 0.056 89.50%

2 0.477 10.80%

3 0.47 12.10%

4 0.391 26.90%

5 0.316 40.90%

6 0.473 11.60%

7 0.469 12.30%

8 0.476 11.00%

9 0.466 12.90%

3.2. Antioxidant Activity

Ascorbic acid was taken as standard. The ability of the
synthesized compounds to prevent oxidation in rat brain and
kidney homogenates and their antioxidant activity were
evaluated using 2, 2'-and-bis (3-ethylbenzothiazoline-6-
sulphonic acid) (ABTS) inhibition. From the table 2,
compounds, 5, and 4 were showed the most two effective
compounds potent antioxidant activities than the other
compounds.

4. Experimental and Methods

4.1. Preparation of Nonionic Surfactants from the
Synthesized Heterocyclic Compounds

4.1.1. Hydroxylation (Propoxylation)

Following Morgos procedure [22], 0.5 wt% KOH solution
containing 0.01 mol of the synthesized compound was stirred
and heated to 70°C while passing a slow stream of nitrogen
through the system to flush out oxygen. The nitrogen stream
was stopped and propylene oxide (3, 5 and 7 mole) was
added dropwise with continuous stirring and heating under an
efficient reflux system to retain the propylene oxide. The
reaction was conducted at different intervals of time ranging
from 1/2—1h. The apparatus was then filled with nitrogen and
cooled. The reaction vessel was weighed. The amount of
reacted propylene oxide and the average degree of
propoxylation were determined from the increment in the
mass of the reaction mixture [23]. The selected average
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numbers of moles, n, are 3, 5 and 7.

4.1.2. Surface Active Properties of Surfactants

Surface and Interfacial Tensions

Surface and interfacial tension measurements on 2 (a—c) -9
(a—c) were carried out according to Findlay [24] with aKriiss
tensiometer [25] (Kriiss GmbH, Hamburg, Instrument Nr.
K6) for different concentrations of the synthesized
surfactants (0.05-10-6 mol/L), using a platinum-iridium ring
at constant temperature (25 £ 1°C). Paraffin oil was used for
the interfacial tension measurements. The tensiometer was
calibrated using the method described in ASTM Designation:
D1331-01 [26].

Cloud Point

The cloud point is a measure of the inverse solubility of a
nonionic surface active agent. In a temperature-controlled
bath, a 1-wt% solution of the tested compound was gradually
heated until the clear or nearly clear solution became
definitely turbid [27]. The temperature was then recorded and
the solution was allowed to cool down until it became clear
again. The process was repeated to check the reproducibility
of the recorded temperature.

Wetting Time

Wetting time was measured by immersing a cotton skein (1
g) in a 0.1 wt% solution of the prepared surfactants in
distilled water at 25°C according to the Draves technique
[28]. The sinking time was measured in seconds.

Foaming Properties

Foam height was measured by the Ross-Miles method
[29]. In this procedure a given surfactant solution was
allowed to fall from a set height into the same surfactant
solution in a volumetric cylinder, hence creating foam. The
height of the foam was visually assessed.

Emulsion Stability

The emulsifying property of the prepared surfactants was
determined as follows: In a 100-ml graduated stoppered tube;
an aqueous solution of the surfactant (10 ml, 20 mmol) was
mixed with light paraffin oil (6 ml). The mixture was shaken
vigorously by magnetic stirring [Thermo scientific Cimarec
TM stirring hot plate, model no: sp131320-30, estimated
stirring speed (1, 100 rpm)] for 2 min at 25°C. The tube was
placed upright and the separation of the formed emulsion was
observed. The time taken for the separation of (9 ml) of the
aqueous layer indicates the emulsion stability of the
surfactant [30].

Critical Micelle Concentration (CMC) Measurements

The critical micelle concentration (CMC) is the minimum
concentration at which surfactants molecules begin to form
micelles [31]. CMC values were obtained through a
conventional plot of the surface tension versus the logarithm
of the concentration of surfactant. The CMC concentration
corresponds to the point where the surfactant first shows the
lowest surface tension, and after which the surface tension
remains nearly constant.

(Effectiveness) & cyc.

The effectiveness of a certain surfactant m cyc is expressed
in terms of the decrease in the surface tension that is induced

by this surfactant at the critical micelle concentration [32]. It
is calculated from the difference between the surface tension
of pure water (yo) and the surface tension of the surfactant
solution at the critical micelle concentration (Ycmc)-

Tleme = Yo~ Yemc (1

Efficiency

The efficiency of a surfactant (PCyy) is defined by the
values of the negative logarithm of the bulk concentration
necessary to reduce surface tension by 20 mN/m [33]. It can
be calculated by the following equation, Eq. (2).

_Y=20-Yemc

Chy = —logC 2
20 2 303RT g Come 2)

Where R universal gas constant 8.31x107 ergs mol”" K. T
absolute temperature K

Maximum Surface Excess I .

The values of the maximum surface excess I'max
expressed in mol/cm2 were calculated from surface or
interfacial data by the use of Gibbs equation [34] Eq. (3).

Moo= rT| 3)
2.303 OlogC ),

Where &y surface pressure in mN/m. C surfactant
concentration. (dy /8logC) T is the slope of a plot of surface
tension versus concentration curves below CMC at a constant
temperature.

Minimum Surface Area (Apin)

Knowing I'max, it is easy to calculate the effective area
occupied by each surfactant molecule adsorbed at the
air/water interface at surface saturation [35, 36]. The average
area A, (in A 2/mol) is given by Eq. (4).

Amin :lolé/rmaxN' (4)

Where N Avogadro’s number 6.023 x10*

Resistance to Hydrolysis

The resistance of a certain surfactant towards acid and
base hydrolysis was established by measuring the surface
tension of that surfactant in acidic and alkaline media. Thus,
the surface tension of a 0.1% solution of the surfactant in 5%
sulfuric acid or in 1% sodium hydroxide was measured at
room temperature after boiling for 30 and 60 min.

Biodegradability of the Synthesized Surfactants.

The biodegradation tests of the synthesized nonionic
surfactants were performed according to the River Water Die-
Away method [37]. The river water for testing was sampled
from the River Nile. In this test, a stirred solution containing
the tested surfactant (1, 000 ppm) was incubated at 25°C.

Samples were withdrawn daily, filtered using Whatman
filter paper and the surface tension was measured using a Du-
Nouy tensiometer (Kruss type K6). The process was repeated
for 7 days. The biodegradation percentage D% was
calculated in terms of the measured surface tension according
toEq. (5).
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D =[(V=Yo) / (Yor~Yo)]* 100

Where v, surface tension at time t.y, surface tension at time
zero (initial surface tension). y 1, surface tension of the blank

(5)  experiment at time t.

Table 3. Physicochemical properties of the synthesized surfactants.
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Compound M.F. M.wt Color Shape
la C3sHg1NOs 575 Yellow powder
1b C41H73NO, 691 Brown Semi Solid
Ic C47HgsNOo 807 Dark Brown Semi Solid
2a C4HgsNOs 663 Brown Semi Solid
2b Cy4sH77NO; 779 Dark Brown Semi Solid
2¢ Cs4HgoNOy 895 BLACK Semi Solid
3a Cs1HgqN>Og 852 Yellow Powder
3b C63H108N2012 1084 Brown Powder
3¢ C75H3:N,016 1316 Dark Brown Semi Solid
4a Cs,HgsN4O7 S 904 Brown Powder
4b CesH110N4O11S 1142 Dark Brown Semi Solid
4c C76H134N4045S 1374 BLACK Semi Solid
S5a Cs1HgsN; O, 851 Yellow Powder
5b C63H109N3011 1083 Brown Semi Solid
5¢ C75H33N305 1315 Dark Brown Semi Solid
6a C43HgsN3O5 703 Yellow Powder
6b C4H77N50, 819 Yellow Semi Solid
6¢ CssH N3Oy 935 Brown Semi Solid
7a C4HgN304S 721 Yellow Powder
7b C4oH79N306 S 836 Yellow Powder
Tc CssHoN3OgS 953 Brown Semi Solid
8a C41Hgs N2Os 666 Yellow Powder
8b C47H7s NoO, 782 Brown Semi Solid
8c Cs3Hgg NoOg 898 Dark Brown Semi Solid
9a C4H 6N2Os 678 Yellow Powder
9b CysHgo N2O7 796 Brown Semi Solid
9¢ Cs4Hoy NyOy 912 BLACK Semi Solid
Table 4. Surface properties of some synthesized surfactants.

Errard No.of  Surface tension Interfacial Cloud point Wetting time Foam height Emulsion

moles” (mN/m) 0.1 wt%  tension(mN/m) 0.1 wt% (°C) 1.0 wt% (s) 1.0 wt% (mm) 1.0 wt% stability(min) 20 mol

3 33 10 84 38 80 40
(23()3_0) 5 34 1 86 40 86 44

7 35 13 96 44 96 46

3 32 12 85 42 85 42
3 @9 5 34 13 90 44 90 45

7 36 16 110 50 120 52

3 33 11 84 40 84 40
4 o) 5 34 12 90 45 95 44

7 36 15 100 48 110 47

3 33 11 86 40 85 40
5 (o) 5 35 13 90 44 90 45

7 38 14 95 47 100 48

3 32 10 82 39 80 38
6 @) 5 33 12 86 40 90 44

7 36 13 95 45 95 46.

3 30 9 80 38 80 38
7 (o) 5 32 11 86 40 86 42

7 36 12 95 42 96 44

3 33 9.5 78 37 88 39
8 (a0) 5 34 10 85 41 90 42

7 38 11 95 43 99 46

3 32 10 80 38 90 40
9 @o 5 35 11.5 86 42 95 43

7 39 12 96 44 105 48
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Compound  No. of moles” CMC (mmol/l) YCMC (mmol/l) aCMC mN/m  PCy(mmol/l) Iy, (mol/cm?)  Amin (A% mol)
3 5.4 32 36 2.24 0.96 1.66
(2b<)a.c> 5 7.5 35 37 2.10 1.85 0.86
7 10 36 35 1.96 222 0.72
3 9 34 37 2.00 1.85 1.96
3 @o 5 10 355 35 1.98 2.00 1.25
7 12 37 30 1.25 2.26 0.84
3 11 35 38 2.25 0.98 1.44
4 (o) 5 12 37 34 1.85 1.25 0.76
7 14 39 32 1.25 1.88 0.62
3 10 34 38 1.98 1.14 2.05
5@ 5 11 36 35 1.23 1.56 1.08
7 16 38 31 0.98 2.00 0.88
3 7.7 31 35 2.61 0.78 1.70
6 @) 5 8.9 33 33 2.25 1.59 1.76
7 11 35 30 1.89 1.99 0.87
3 5.06 30 34 2.56 0.96 1.67
7o) 5 7.5 33 32 2.23 1.25 0.86
7 10 35 31 1.79 1.97 0.70
3 6.5 30 33 1.95 0.96 1.67
8 (a0) 5 7.8 32 32 1.46 1.25 0.86
7 9.5 34 30 0.99 1.97 0.70
3 7 31 34 2.10 0.96 1.67
9 @0 5 8.5 33 31 1.62 1.25 0.86
7 10.5 35 30 1.25 1.97 0.70

“Number of propylene oxide units

Table 5. Biodegradability of the synthesized surfactants.

Compound No. of moles * 1" Day 2" Day 3" Day 4™ Day 5" Day 6™ Day 7" Day
3 50 61 72 80 92 - -
2 (a) 5 42 55 67 77 84 92 -
7 40 52 66 75 82 90 -
3 44 59 65 79 85 92 -
3 (ac) 5 42 58 62 80 89 90 -
7 46 55 60 78 88 92 -
3 53 66 76 89 90 93 -
4 (a=c) 5 50 60 74 87 92 . -
7 48 52 66 74 88 92 -
3 56 63 76 84 96 100 -
5 (a—<) 5 52 62 75 82 92 98 -
7 50 60 72 80 90 92 -
3 50 67 77 88 92 93 -
6 (a—<) 5 46 65 78 86 90 92 -
7 40 55 67 78 80 95 -
3 54 69 78 87 92 - -
7 (a—<) 5 46 68 75 89 90 93 -
7 41 56 67 85 92 95 -
3 50 66 77 89 90 93 -
8 (a—<) 5 44 62 73 85 92 94 -
7 40 56 65 81 90 92 -
3 52 68 77 88 92 96 -
9 (a—<) 5 46 64 76 84 90 93 -
7 41 58 64 80 90 92 -

“Number of propylene oxide units
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Table 6. Resistance of the synthesized surfactants towards acidic and alkaline hydrolysis.

Surface tension (mN/m) 0.1% surfactant (stability to hydrolysis)

Surface tension

Compound After boiling(5%) H,SO, NaOH (1%) After boilingNaOH (1%)
(mNfm) 0.1 wt% H:50(5%)25°C  “3ymin  60min 25°C 30 min 60 min
2a 33 33 35 36 33 33 33
2b 34 34 35 36 34 33 33
2¢ 35 34 36 37 35 33 34
3a 32 32 34 35 32 32 33
3b 34 35 36 37 34 34 35
3¢ 38 36 37 38 38 36 37
4a 33 34 36 37 33 34 34
4b 35 35 36 38 35 33 34
4c 38 38 39 40 38 37 38
S5a 33 33 34 35 33 33 33
5b 35 34 35 36 35 32 33
Sc 39 38 39 40 39 37 38
6a 32 34 35 37 32 33 34
6b 33 35 36 37 33 33 35
6¢c 36 36 36 37 36 34 35
7a 30 35 36 36 30 33 34
7b 32 36 37 38 32 34 34
7c 36 37 38 39 36 35 35
8a 33 32 33 34 33 34 34
8b 34 33 34 35 34 32 33
8¢ 38 35 36 37 38 34 34
9a 32 33 34 35 32 33 33
9b 35 34 35 36 35 33 34
9c¢ 39 36 37 39 39 34 35

4.2. Experimental

4.2.1. Synthesis of N- (4-acetyl Phenyl) Stearamide (1)

A solution of stearoyl chloride (0.01 mol) and p-
aminoacetophenone (0.01 mol) in (20 mL) dry acetone was
refluxed for 1 h. The reaction mixture was concentrated,
cooled, and the produced solid was filtered off and
recrystallized from ethanol. Compound 1 was obtained as a
pale yellow powder in 80% yield, mp90-92°C, IR
(KBr):v3342 (NH), 2918 (aliphatic), 1675, 1661 (2C=0) cm’
''"H NMR (DMSO0d6): §°°10.05 (s, 1H, NH), 7.75-8.07 (m,
4H, ArCH), 2.5 (s, 3H, CH;C=0), 1.23 (m, 32H, 16CH,),
0.88 (t, 3H, CH3).

MSm/z (%):401 (M+, 0.16), 387 (0.03), 359 (0.05), 268
(0.08), 64 (100).

Anal. Calc. (%) for C26H43NO2: C; 77.75, H; 10.79, N;
3.49. Found C; 77.66, H; 10.69, N; 3.38.

4.2.2. Synthesis of N-(4-(3- phenylacryloyl) Phenyl)
Stearamide (2)

A mixture of Compound 1 (0.01 mol) and benzaldehyde
(0.01 mol) was fused on sand bath forl1/2 h. The reaction
mixture was cooled. The produced solid was dried and
recrystallized from ethanol. Compound 2 was obtained as
dark brown powder in 95% yield, mp96-98°C, IR
(KBR):v3330 (NH), 2918 (CHaliphatic), 3050 (CHaromatic),
1671, 1680 (2C=0) cm.'"HNMR (DMSO0d6):5°10.05 (s,
1H, NH), 7.80-7.50 (m, 9H, Ar-H), 1.23 (m, 32H, 16CH,),
0.88 (t, 3H, CH3). MSm/z (%):490 (M+1, 0.08), 488 (0.06),
412 (0.06), 387 (0.08), 268 (0.14) 64 (100).

Anal. Calc. (%) for C33H47NO2: C; 80.93, H; 9.67, N;

2.86. Found C; 80.90, H; 9.66, N; 2.83.

4.2.3. Synthesis of N-(4-(3-phenyl-2, 3-dihydroisoxazol-5-
yl) N Phenyl) Stearamide (3)

Equimolar quantities of Compound 2 (0.01 mol) and
hydroxylaminehydrochloride (0.01 mol) in pyridine (5ml)
was boiled for 4h. The reaction mixture was cooled and then
poured onto ice and HClwhile stirring. The produced solid
was filtered off and recrystallized from ethanol. Compound 3
was obtained as yellow powder in 90% yield, mp110-112°C,
IR (KBR):v3415 (NH' °), 3067 (CHaromatic), 2918
(CHaliphatic), 1665 (C=0) cm™.

'HNMR (DMSOd6): 8’s10.05 (s, 1H, NHamide), 8.89 (s,
1H, =CHoxazole), 2.3 (s, 1H, NH oxazole), 8.51 (s, 1H, H-
3oxazole), 8.01-7.57 (m, 9H, ArCH), 1.23 (m, 32H, 16CH,),
(0.83 t, 3H, CH;).

MSm/z (%):504 (M+, 14.01), 428 (0.1), 238 (33.7), 223
(26.23), 131 (100)

Anal. Calc. (%) for C33H48N202: C; 78.53, H;9.59, N;
5.55. Found C; 78.47, H; 9.52, N; 5.49

4.2.4. Synthesis of N-(4-(1-carbamothioyl-5-phenyl-4,
5-dihydro-1H-pyrazol-3-yl) Phenyl) Stearamide (4)

Reaction of Compound 2 (0.01 mol) with
thiosemicarbazide (0.01 mol) in pyridine (5Sml) was heated
for 4h. The reaction mixture was cooled and then poured onto
ice and HCl while stirring. The produced solid was filtered
off and recrystallized from ethanol. Compound 4 was
obtained as ayellow powder in 95% yield, mp140-142°C, IR
(KBr):v3423 (NH'*), 2919 (CHaliphatic), 1661 (C=0),, 1176
(C=S) cm’!

'HNMR (DMSOd6):3’s 10.4 (s, 1H, NHamide), 10.27 (s,
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2H, NH,), 7.9, 7.2 (m, 9H, ArCH), 2.5 (t, 1H, CHpyrazole),
2.3 (d, 2H, CH,pyrazole), 1.23 (m, 32H, 16CH,), 0.84 (t, 3H,
CH3;). MSm/z (%):563 (M+1, 1.9), 490 (1.4), 486 (0.3), 296
(0.6), 281 (6.6), 235 (100).

Anal. Calc. (%) for C34H50N40S: C; 72.55, H; 8.95,
N;9.95. Found: C; 72.49, H; 8.86, N; 9.89.

4.2.5. Synthesis of N-(4-(5-phenyl-4, 5-dihydro-1H-pyrazol-
3-yl) Phenyl) Stearamide (5)

Reaction of Compound 2 (0.01 mol) and hydrazine hydrate
(0.01 mol) in ethanol (20ml) was heated under reflux for 4h.
The reaction mixture was cooled and then poured onto ice
and HCI while stirring. The produced solid was filtered off
and recrystallized from ethanol. Compound 5 was obtained
as ayellow powder in 85% yield, mp90-92°C, IR
(KBr)w3324 (NH, s), 3035 (CHaromatic), 2918
(CHaliphatic), 1661 (C=0), 1597 (C=N) cm’.'HNMR
(DMSO0d6): 6°10.2 (s, 1H, NHamide), 9.9 (s, IH,
NHpyrazole), 7.83-7.08 (m, 9H, ArCH), 2.5 (t, 1H,
CHpyrazole), 2.3 (d, 2H, CHj,pyrazole), 1.23 (m, 32H,
16CH,), 0.84 (t, 3H, CH;). MSm/z (%):503 (M+1, 34.63),
426 (0.9), 237 (100).

Anal. Calc. (%) for C34H49N30: C; 78.68, H; 9.80, N;
8.34. Found C; 78.59, H; 9.70, N; 8.29.

4.2.6. Synthesis of N-(4-(2-hydroxy-6-phenyl pyrimidine-4-
yl) Phenyl) Stearamide (6)

Equimolar amounts of Compound 2 (0.01 mol) and urea
(0.01 mol) in the presence of sodium ethoxide (0.01 mol) was
refluxed for Sh. The reaction mixture was cooled and then
poured onto ice and HCI while stirring. The produced solid
was filtered off and recrystallized from ethanol. Compound 6
was obtained as ayellow powder in 80% yield, mp94-96°C,
IR (KBr):v3417 (OH), 3318 (NH), 3054 (CHaromatic), 2917
(CHaliphatic), 1668 (C=0), 1603 (C=N) cm'.'HNMR
(DMSO0d6): §°10.27 (s, 1H, OH), 10.2 (s, 1H, NHamide),
8.01-7.7 (m, 9H, ArCH), 7.5 (s, 1H, =CHpyrimidine), 1.23
(m, 32H, 16CH,), 0.84 (t, 3H, CHj).

MSm/z (%):529 (M+, 1.1), 501 (1.40), 453 (0.9), 263
(5.3), 248 (3.2), 223 (100)

Anal. Calc. (%) for C34H47N302: C; 77.09, H; 8.94,
N;7.93. Found: C; 77.00, H; 8.86, N; 7.89.

4.2.7. Synthesis of N-(4-(2-mercapto-6-phenylpyrimidin-4-
yl) Phenyl) Stearamide (7)

Reaction of Compound 2 (0.01 mol) with thiourea (0.01
mol) in the presence of sodium ethoxide (0.01 mol) was
refluxed for 5h. The reaction mixture was cooled and then
poured onto ice and HCl while stirring. The produced solid
was filtered off and recrystallized from ethanol. Compound 7
was obtained as ayellow powder in 85% yield, mpl100-
102°C, R (KBr):v3331 (NH), 3055 (CHaromatic), 2918
(CHaliphatic), 2591 (SH), 1668 (C=0), 1600 (C=N) cm.
'HNMR (DMSO0d6):56°10.17 (s, 1H, SH), 10.2 (s, 1H,
NHamide), 8.92-7.2 (m, 9H, ArCH), 7.0 (t, 1H,
=CHpyrimidine), 1.45 (m, 32H, 16CH,), 0.82 (t, 3H, CHj).
MSm/z (%):545 (M+1, 5.6), 469 (4.2), 279 (100), 264 (7.1).

Anal. Calc. (%) for C34H47N30S: C; 74.82, H;8.68,

N;7.70. Found: C; 74.76, H; 8.60, N;7.64.

4.2.8. Synthesis of N-(4-(6-acetylpyridin-2- yl) Phenyl)
Stearamide (8)

Reaction of Compound 2 (0.01 mol) with acetyl
acetone(0.01 mol) in AcoH, in the presence of ammonium
acetate and reflux for S5h produce compound 8 after
coolingand poured onto ice while stirring. The produced
solid was filtered off and recrystallized from ethanol.
Compound 8 was obtained as ayellow powder in 83% yield,
mp80— 82°C, IR (KBr):v3357 (NH), 3032 (CHaromatic),
2917 (CHaliphatic), 1699, 1600 (2C=0), 1530 (C=N) cm’
' THNMR (DMS0d6):5°10.2 (s, 1H, NH), 8.2-7.41 (m, 7H,
ArCH), 2.5 (t, 2H, CH,CO), 2.1 (s, 3H, CH3CO), 1.3 (m,
30H, 15CH,), 0.82 (t, 3H, CHs). MSm/z (%):479 (M+1+,
0.06), 464 (0.06), 212 (0.19), 120 (100).

Anal. Calc (%) for C31H46N202: C; 77.78, H;9.69,
N;5.85, Found: C; 77.69, H; 9.58, N;5.76.

4.2.9. Synthesis of N-(4-(6-propionylpyridin-2- yl) Phenyl)
Stearamide (9)

Reaction of Compound 2 (0.01 mol) with ethylacetoacetate
(0.01 mol) in AcOH, in the presence of ammonium acetateand
heating for Sh. The reaction mixture was cooled and then
poured onto ice while stirring. The produced solid was filtered
off and recrystallized from ethanol. Compound 9 was obtained
as ayellow powder in 89% yield, mp84— 86°C, IR
(KBr):v3415 (NH), 3032 (CHaromatic), 2917 (CHaliphatic),
1700, 1600 (2C=0), 1529 (C=N) cm’'. 'HNMR
(DMSO0d6):8°10.2 (s, 1H, NH), 8. 2-7.45 (m, 7H, ArCH), 3.4
(g, 2H, CH;CH,CO), 2.5 (t, 2H, CH,CO), 80.96 (t, 3H,
CH;CH,CO), 1.3 (m, 30H, 15CH,), 0.82 (t, 3H, CH;).

MSm/z (%):492 (M+, 0.926), 478 (0.63), 464 (2.2), 226
(1.47), 91 (100).

Anal. Calc. (%) for C;HsgN,O,: C; 78.00, H; 9.82, N;
5.69. Found: C; 77.90, H; 9.75, N;5.60.

5. Conclusion

Some new synthesized compounds can be used as
anticancer, antioxidant especially compounds 4 and 5 and
also can be used in industrial uses such as a wetting agent in
textile manufacture.
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