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Abstract

A series of 1,3-diarylprop-2-en-1-one oximes (7-12) were synthesized via
reaction of 1,3-diarylprop-2-en-1-one (1-6) with NH,OH. HCI in dry pyridine. In
order to produce the required products (13-18) as anti-isomers, these products (7—
12) were then treated with acetic anhydride in dry pyridine. Different substitutes are
maintained, resulting in the separation of different products in different yields The
recently produced esters are thought to be useful as building blocks for the synthesis
of substituted pyridines and many other nitrogen-holding complexes, which are
elaborate structures in medicinal chemistry and present in a variety of
pharmaceutical medications. The synthesized products were characterized and their
structural details were clarified using "H NMR spectroscopy of a representative one
sample ester and oxime, (FT-IR, UV) investigations, and melting point analysis.
Besides the elemental micro analysis (C, H, N) of the same samples, the suggested
mechanisms for these reactions were investigated according to these calculations.

Keywords: Chalcone oxime, a, f-Unsaturated oxime, Oxime acetate, 1, 3-Diaryl-2-
propen-1-one oxime, Oxime O-ester.
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1. Introduction

Oxime derivatives have drawn a lot of attention because they are used in a variety of
commercial applications, such as blocking agents in the polymer and medicinal chemistry
industries [3, 2], anti-skinning agents in paint [1, 2], and agrochemicals [3]. In addition,
numerous oxime-containing compounds had strong bioactivities and moderate toxicity. In
medicine and the manufacture of cephalosporin derivatives with antibacterial activity, several
oximes have been used as ligands [4]. Oximes are frequently used as strong H-bond donors in
supramolecular chemistry, which makes them potential participants in hydrogen bonding
interactions with the protein's amino acid building blocks [5].

Chalcone oximes have been used as tyrosinase inhibitors [6, 7], potent immunosuppressive
agents [6, 7], and adopted agonists of retinoid receptors RAR. They have also been used to
synthesize isoxazolines and isoxazoles, which are crucial heterocyclic compounds in organic
and pharmaceutical chemistry [8, 9]. Recent research suggests that chalcone oxime can
prevent corrosion in carbon steel [10]. In the quantitative detection of metal ions, they were
also utilized as chelating agents [11-13].

Due to their easily accessible and quickly activatable N-O linkages, oxime esters have
become one of the most important synthons in heterocyclic chemistry [14, 15]. They are often
utilized in the production and derivatization of pyridines as well as many other N-containing
heterocyclic compounds.

Herein, we describe a convenient process towards the synthesis of new 1,3-diaryl oxime
esters from chalcone oximes. Various substituted of chalcones have been employed to analyze
the effect of the electron donating or electron withdrawing groups on the nature and yield of
the products of reactions obtained under these conditions. Moreover, no examples are
available for synthesizing such compounds except models reported by Too, Wang and Chiba
[16] or Rong et al. [17] for acetylation of chalcone oxime.

2. EXPERIMENTAL SECTION
2.1. Materials and methods

Unless otherwise stated, all chemicals were supplied from Fluka, Sigma and Aldrich
Company, and used without further purification. Melting points were determined by
Electrothermal 1A 9000 Digital — series 1998 apparatus (uncorrected). UV-Visible spectra
were recorded using Shimadzu UV-Visible spectrophotometer 160. Infrared spectra (IR) were
recorded on Bruker Tensor spectrophotometer 2003 (Germany). Nuclear magnetic resonance
'H NMR spectral data were recorded using a 300 MHz Bruker spectrometer, (Germany) by
using tetramethylsilane (TMS) as an internal standard, and ds-DMSO as solvent. *H NMR
chemical shifts data are described in (ppm). CHN was measured by using Euro Vactor Model
EA 3000 A (ltaly).

2.2. General procedure for the preparation of «, f-unsaturated ketones (1-6)

The acetophenone derivative (5 mmol) was added dropwise to the reaction mixture after
the ethanolic NaOH solution (5%, 5 mL) was added to a stirred solution of benzaldehyde
derivative (5 mmol) in 20 ml of ethanol at 0 °C. After 4 hours of stirring at room temperature,
the reaction mixture was diluted with water. The obtained precipitate was filtered, washed
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with water several times, and recrystallized from ethanol to give the pure chalcone in a
quantitative yield as shown in Table 1 [18-20].

2.3. General procedure for the preparation of chalcone oximes (7— 12)

A solution of hydroxylamine hydrochloride (15 mmol) in dry pyridine (20 mL) was added to
chalcone derivative (10 mmol). The reaction mixture was then heated to reflux for 24 hours.
After cooling to the room temperature, water was added to the mixture, and the solid formed
was filtered off, washed with water, dried and recrystallized from ethanol as shown in Table 1
[21, 22].

2.4. General procedure for the preparation of O-acetyl oxime derivatives (13-18)

A mixture of oxime derivative (1 mmol), pyridine (20 mL), and acetic anhydride (10 mL)
was refluxed for 24 hours. After cooling to the room temperature. Water was added to the
reaction mixture, and the solid materials were then filtered off, washed with water, dried and
recrystallized from ethanol as described in Table 2 [23].

Table 1: Some physical properties of compounds (1-12)

Cpd. R R? Colour Isolated m.p. OximeNo. Colour Isolated
No. yield ‘c) yield
(%) (%)
Yellow 84.5% 165-167
4-CH; 4-OCHj; Pale 80.9% 88-90 8 Off 50.9 131-135
yellow white
4-NO, 4-CH;  Yellow 79.3% 160- 9 Pale 42.7 150-152
161 yellow
4- 2-Cl Off 81.7% 80-82 10 Off 25.1 132-134
OCH; white white
4- 4-OCH; Yellow 83.0% 96-98 11 Pale 28.3 118-120
OCHj3 yellow
4-Cl 4-CHj, White 80.1% 150- 12 Off 315 127-129
152 white

Table 2: Some physical properties of oxime O-acetates (13-18)

Isolated yield

Oxime O-acetates Colour (%)

(2E)-1-(4-chlorophenyl)-3-(4-nitrophenyl)
prop-2-en-1-one O-acetyl oxime
(2E)-1-(4-methylphenyl)-3-(4-methoxyphenyl)

Light brown 124-126

. Pale yellow 68.5 121-123
prop-2-en-1-one O-acetyl oxime
(2E)-1-(4-n|tr0phenyl)-3-(4-methylphenyl) Light brown 50 114-116
prop-2-en-1-one O-acetyl oxime
(2E)-3-(4-methoxyphenyl)-1-(2-chlorophenyl) OFff white 90.8 94-96

prop-2-en-1-one O-acetyl oxime
(2E)-1-(4-methoxyphenyl)-3-(4-
methoxyphenyl) Light brown 6.7 140-142
prop-2-en-1-one O-acetyl oxime
(2E)-1-(4-chlorophenyl)-3-(4-methylphenyl)

prop-2-en-1-one O-acetyl oxime Off white 36.4 166-168

3. Results and discussion
The synthesis of the parent o, f-unsaturated ketones 1-6 was outlined in Scheme 1. The
chalcones were produced in yields ranging from 79% to 84% by the Claisen-Schmidt
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condensation of aromatic aldehydes and acetophenone derivatives in the presence of sodium
hydroxide in polar solvents like ethanol.

By treating the correspondingly synthesized chalcones 1-6 with hydroxylamine hydrochloride
and pyridine as a base and catalyst, the desired chalcone oxime derivatives 7-12 were
produced (Scheme 1).

R! 0 0
NaOH
+ H AN Z
, EtOH )
——R R
O / R1

1-6

\|/

aulplAd
IOH HO%HN

NOAC NOH
/
\ ACQO / \
_RZ T —R2
yriaine
R'] / R1 /
13-18 7-12

R'=4-Cl, 4-CH;, 4-NO,, 4-OCH;, R?= 4-NO,, 4-OCH;, 4-CH;, 2-C1
Scheme 1: General synthetic route of oxime acetate derivatives (13-18)

The structures were confirmed by FT-IR, UV, and *H NMR spectra. The FT-IR spectra of
the prepared oximes (7-12) (Table 3), showed broad bands at 3232-3452 cm™ characteristic of
the oxime hydroxyl group [24], a weak intensity bands at 1616-1658 cm™ attributed to the
inserted C=N group. In addition, the disappearance of the chalcone carbonyl group
(Figure 1). The *H NMR spectrum of oxime 8 showed a singlet signal at 2.4 ppm is due to
CH3; group. A signal at 3.8 ppm is belong to the OCH3 group. The signal of the OH group is
appeared in 6.25-6.65 ppm. The alpha hydrogen of the carbonyl group is appeared at 6.9 ppm.
While, the beta hydrogen of the carbonyl group is appeared at 7.35 ppm. Finally, the signals
between 7.50-7.67 ppm are attributed to aromatic protons (Figure 2).

All compounds were generated from ethanol due to recrystallization, which suggests that this
spectrum of oximes would show anti isomers in accordance with the reference data [7]. The
elemental analysis of the oxime 8 Anal. Calcd. for C;;H;7NO,: C 76.42, H 6.41, N 5.24,
found: C 76.32, H 6.24, N 5.85.

However, the absence of peaks around 3.5-3.65 ppm [25] characteristic of oxazoline,
indicates that the resulting a, p—unsaturated oxime did not suffer cyclisation under such
conditions.

4145



Jihad and Alkazzaz

Table 3: Spectral data of chalcone oximes (7-12)
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UV(CHCI,) IR(KBI)
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x107%)
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Figure 1: FT-IR spectrum of compound 9
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Figure 2: *H NMR spectrum of compound 8

By reacting the appropriate oximes 7-12 with acetic anhydride in pyridine, the acetate
derivatives (13-18) were generated (Scheme 1). FT-IR spectroscopy verified the production
of the acetate esters. Whereas the FT-IR spectra of the acetate esters (Table 4) demonstrated
the absence of the oxime's OH band and the emergence of a new carbonyl band typical of an
ester (Figure 3). The UV absorptions A max around 300-340 nm are attributed to the
forbidden n-m* absorption. The *H NMR spectrum of ester 14 showed a singlet signal at 2.25
ppm is due to COCH3 group. A signal at 2.4 ppm is ascribed to CH3 group. The signal of the
OCHj3 group is appeared at 3.85 ppm. The alpha hydrogen of the carbonyl group is appeared
at 6.98 ppm. While the beta hydrogen of the carbonyl group is appeared at 7.61 ppm. Finally,
the aromatic proton signals are shown between 6.8-7.55 ppm in the spectrum (Figure 4). The
spectrum revealed the absence of the hydroxyl peak and appearance of CH3 peak corresponds
to the acetate group. The elemental analysis of the ester 14 Anal. Calcd. For C19H19NO3: C
73.77,H 6.19, N 4.53, found C 73.22, H 6.59, N 4.22.

Table 4: Spectral data of oxime O-acetates (13-18)

UV/(CHCIy)
Cpd. Amax, nm, (& X

No. )
L.molet.ecm?

1346

B0 340(2698) 2024 1770 1653 1509 1489 30 e 750
14 334 (2.737) 229917i 1766 1624 1509 1508,1541 .. 1261 928
B 3373 220 a7e2 .. 1601 1518 1336 ... 937
16 312(2647)  Seer 1774 1637 1612 1514,1549 .. 1255 922 756
17 002613)  Seey 1782 .. 1614 1508 .. 1252 949
18 310(26%) 5959 1680 1597 1566 1508 .. 949 669
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Figure 4: "H NMR spectrum of compound 14

4. Mechanism
A conceivable molecular pathway for the synthesis

of O-acetyl oximes 13-18 is given

based on our empirical results and other studies in the literature [7, 22, 26]. (Scheme 2).
According to this mechanism, the reaction between chalcone and NH,OH HCI results in the
formation of an oxime. The hydroxyl group of acetic anhydrides then undergoes a
nucleophilic attack to create the ester, which is followed by the removal of a carboxylate

anion from the unstable intermediate.
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Scheme 2: The proposed mechanism for the formation of oxime O-acetate. Step 1: synthesis
of chalcone oxime; Step 2: synthesis of 1,3-diaryl oxime esters

5. Conclusion

This work describes an effective and practical technique for producing a number of novel
O-acetyl oximes by reacting chalcone oximes with acetic anhydride while refluxing pyridine.
The approach is effective for 1,3-diarylprop-2-en-1-one O-acetyl oximes using various
substitutes. The formation is confirmed to be an anti-configuration by spectral analysis,
according to our oxime ester synthesis.
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