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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 NH2OH. HCl 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 
1
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, α, β-Unsaturated oxime, Oxime acetate, 1, 3-Diaryl-2-

propen-1-one oxime, Oxime O-ester.  

 
 غير المذبعة واسترات الاستيتات المذتقة منها-α, βتحضير سلدلة من اوكزيمات الجالكون 

 
 تهاني وليد جهاد*, عبد الخالق سعد الله القزاز

 قدم الكيطياء, كمية العمهم, جامعة الطهصل, مهصل, عخاق1
 

   الخلاصة
-2-ثظائي اريل-3,1تفاعل ( الظاتجة من 32-7اون )-3-بخوبين-2-ثظائي اريل-3,1سمدمة من       
( تطت 32-7( مع هيجروكديل امين هيجروكمهريج في البخيجين الجاف. هحه الطخكبات )6-3اون )-3-بخوبين

( عمى شكل تخانذ. 38-31معاممتها مع انهيجريج الخميك في البخيجين الجاف لتعطي الطخكبات الططمهبة )
ين مخكبات مختمفة وبظهاتج متظهعة. الاستخات حيث تم التعامل مع معهضات مختمفة التي ادت الى تكه 

الطحضخة الججيجة يعتقج ان تكهن مهطة كطهاد اولية في تحضيخ مخكبات البخيجين الطعهضة والكثيخ من 
الطعقجات الحاوية عمى نتخوجين والتي تعتبخ من الطخكبات الطهطة في الكيطياء الطبية وتجخل في تحضيخ 

الطخكبات الطحضخة بالاعتطاد عمى درجة الانصهار, الطخق الطيفية الاشعة  الطخكبات الصيجلانية. تم تفديخ
 1H NMR( وايضا طيف الخنين الظهوي الطغظاطيدي FT-IR, UVفهق البظفدجية والاشعة تحت الحطخاء )
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لظفذ الظطاذج. وتم التحقق من  (C, H, Nلعيظة من الاستخ والاكديم بالاضافة الى تحميل العظاصخ الجقيق )
 يكانيكيات الطقتخحة لهحه التفاعلات استظادا الى تمك الحدابات .الط

 

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 
1
H NMR spectral data were recorded using a 300 MHz Bruker spectrometer, (Germany) by 

using tetramethylsilane (TMS) as an internal standard, and d6-DMSO as solvent. 
1
H NMR 

chemical shifts data are described in (ppm). CHN was measured by using Euro Vactor Model 

EA 3000 A (Italy). 
 

2.2. General procedure for the preparation of α, β-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 
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. 

No. 

R
1 R

2 Colour Isolated 

yield 

(%) 

m.p. 

(
0
C) 

Oxime No. Colour Isolated 

yield 

(%) 

m.p. 

(
0
C) 

1 4-Cl 4-NO2 Yellow 84.5% 153-

155 

7 Light 

yellow 

50.4 165-167 

2 4-CH3 4-OCH3 Pale 

yellow 

80.9% 88-90 8 Off 

white 

50.9 131-135 

3 4-NO2 4-CH3 Yellow 79.3% 160-

161 

9 Pale 

yellow 

42.7 150-152 

4 4-

OCH3 
2-Cl Off 

white 

81.7% 80-82 10 Off 

white 

25.1 132-134 

5 4-

OCH3 
4-OCH3 Yellow 83.0% 96-98 11 Pale 

yellow 

28.3 118-120 

6 4-Cl 4-CH3 White 80.1% 150-

152 

12 Off 

white 

31.5 127-129 

 

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

Cpd. No. Oxime O-acetates Colour  
Isolated yield 

(%) 

m.p. 

(
0
C) 

13 
(2E)-1-(4-chlorophenyl)-3-(4-nitrophenyl) 

prop-2-en-1-one O-acetyl oxime 
Light brown 23.3 124-126 

14 
(2E)-1-(4-methylphenyl)-3-(4-methoxyphenyl) 

prop-2-en-1-one O-acetyl oxime 
Pale yellow 68.5 121-123 

15 
(2E)-1-(4-nitrophenyl)-3-(4-methylphenyl) 

prop-2-en-1-one O-acetyl oxime 
Light brown 50 114-116 

16 
(2E)-3-(4-methoxyphenyl)-1-(2-chlorophenyl) 

prop-2-en-1-one O-acetyl oxime 
Off white 90.8 94-96 

17 

(2E)-1-(4-methoxyphenyl)-3-(4-

methoxyphenyl) 
prop-2-en-1-one O-acetyl oxime 

Light brown 6.7 140-142 

18 
(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 α, β-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).  
 

 
 

Scheme 1: General synthetic route of oxime acetate derivatives (13-18) 
 
     The structures were confirmed by FT-IR, UV, and 

1
H NMR spectra. The FT-IR spectra of 

the prepared oximes (7-12) (Table 3), showed broad bands at 3232-3452 cm
-1

 characteristic of 

the oxime hydroxyl group [24], a weak intensity bands at 1616-1658 cm
-1 

attributed to the 

inserted C=N group. In addition, the disappearance of the chalcone carbonyl group 

(Figure 1). The 
1
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 C17H17NO2: 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 α, β–unsaturated oxime did not suffer cyclisation under such 

conditions.  
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Table 3: Spectral data of chalcone oximes (7-12) 

Cpd. 

No. 

UV(CHCl3) 
λmax, nm, (ε 

×10
-3

) 
L.mole

-1
.cm

-1 

 

 
 

O-

H 

 

 

 

C-H 

 

 

 

C=C 

IR(KBr) 

ν cm
-1 

 

C=C arene 

 

 

 

N=O 

 

 

 

C-O 

 

 

 

N-O 

 
 

 

C-Cl 

          

7 324 (2.737) 3255 2916 1593 1491 
1344, 

1512 
…. 955 750 

8 338 (2.659) 3452 
2833, 

2918 
1604 1514, 1576 …. 1248 957 …. 

9 328 (2.817) 3255 
2870, 

2914 
1601 1520 

1334, 

1527 
…. 955 …. 

10 324 (2.709) 3232 
2898, 

2968 
1610 1518, 1560 …. 1255 949 748 

11 338 (2.786) 3249 
2833, 

2931 
1606 1514, 1576 …. 1250 949 …. 

12 
316 (2.723) 

 
3259 2908 1604 1495, 1566 …. …. 939 793 

 

 
Figure 1: FT-IR spectrum of compound 9 
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Figure 2: 

1
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 λ max around 300-340 nm are attributed to the 

forbidden n-π* absorption. The 
1
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 

OCH3 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) 

Cpd. 

No. 

UV(CHCl3) 
λmax, nm, (ε × 

10
-3

) 
L.mole

-1
.cm

-1 

 

 
 

C-H 

 

 

 

C=O 

 

 

 

C=N 

 

 

 

C=C 

IR(KBr) 

ν cm
-1 

 

C=C         

arene 

 

 

 

N=O 

 

 

 

C-O 

 
 

 

N-O 

 

 

 

C-

Cl 

           

13 340 (2.698) 2924 1770 1653 1599 1489 
1346, 

1516 
…. 930 750 

14 334 (2.737) 
2918, 

2974 
1766 1624 1599 1508, 1541 …. 1261 928 …. 

15 334 (2.737) 
2920, 

2972 
1782 …. 1601 1518 1336 …. 937 …. 

16 312 (2.647) 
2937, 

2981 
1774 1637 1612 1514, 1549 …. 1255 922 756 

17 300 (2.613) 
2939, 

2962 
1782 …. 1614 1508 …. 1252 949 …. 

18 
310 (2.696) 

 
2920 1680 1597 1566 1508 …. …. 949 669 
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Figure 3: FT-IR spectrum of compound 15 

 

 
Figure 4: 

1
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 NH2OH HCl 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.  

References 
[1] S. Tanase, J. Hierso, E. Bouwman, J. Reedijk, J. ter Borg, J. Bieleman and A. Schut, ―New 

insights on the anti-skinning effect of methyl ethyl ketoxime in alkyd paints,‖ New Journal of 

Chemistry, vol. 27, no. 5, pp. 854-859, 2003.  

[2] R. Xia, T. Guo, M. Chen, S. Su, J. He, X. Tang and W. Xue, ―Synthesis, antiviral and antibacterial 

activities and action mechanism of penta-1, 4-dien-3-one oxime ether derivatives containing a 

quinoxaline moiety,‖ New Journal of Chemistry, vol. 43, no. 42, pp. 16461-16467, 2019.  



Jihad and Alkazzaz                                 Iraqi Journal of Science, 2022, Vol. 63, No. 10, pp: 4142-4151 

 

4150 

[3] Z. Guo, W. Wang, Y. Yang, K. Majeed, B. Zhang, F. Zhou and Q. Zhang, ―Preparation of multi-

functional polyamide vitrimers via the Ugi four-component polymerization and oxime-promoted 

transcarbamoylation reaction,‖ Polymer Chemistry, vol. 12, no. 13, pp. 2009-2015, 2021.  

[4] M. Pieper, H. Schleich and H. Gröger, ―General Synthesis of Industrial Cephalosporin‐Based 

Antibiotics Through Amidation with Tosyl Chloride as a Coupling Reagent,‖ European Journal 

of Organic Chemistry, vol. 2019, no. 20, pp. 3259-3263, 2019.  

[5] I. Schepetkin, M. Plotnikov, A. Khlebnikov, T. Plotnikova and M. Quinn, ―Oximes: Novel 

Therapeutics with Anticancer and Anti-Inflammatory Potential,‖ Biomolecules, vol. 11, no. 6, pp. 

777-810, 2021.  

[6] S. Radhakrishnan, R. Shimmon, C. Conn and A. Baker, ―Evaluation of Novel Chalcone Oximes 

as Inhibitors of Tyrosinase and Melanin Formation in B16 Cells,‖ Archiv der Pharmazie, vol. 

349, no. 1, pp. 20-29, 2016.  

[7] Y. Luo, R. Song, Y. Li, S. Zhang, Z. Liu, J. Fu and H. Zhu, ―Design, Synthesis, and biological 

evaluation of chalcone oxime derinratives as potential immune suppressive agents,‖ Bioorganic 

& medicinal chemistry letters, vol. 22, no. 9, pp. 3039-3043, 2012.  

[8] H. Albuquerque, C. Santos, J. Cavaleiro and A. Silva, ―Chalcones as Versatile Synthons for the 

Synthesis of 5-and 6-membered Nitrogen Heterocycles,‖ Current Organic Chemistry, vol. 18, no. 

21, pp. 2750-2775, 2014.  

[9] A. Bhatt, R. Singh and R. Kant, ―Trichloroisocyanuric acid mediated one-pot synthesis of 3, 5-

diarylisoxazoles from α, β-unsaturated ketones,‖ Synthetic Communications, vol. 49, no. 8, pp. 

1083-1091, 2019.  

[10] A. Thoume, D. Left, A. Elmakssoudi, F. Benhiba, A. Zarrouk, N. Benzbiria and M. Zertoubi, 

―Chalcone oxime derivatives as new inhibitors corrosion of carbon steel in 1 M HCl solution,‖ 

Journal of Molecular Liquids, vol. 337, pp. 116398-116414, 2021.  

[11] J. Desai, P. Desai and A. Mehta, ―2-Chloro-2’-Hydroxy-4’-Ethoxy chalcone oxime as an 

Analytical Reagent for Copper (II),‖ Asian Journal of Chemistry, vol. 12, no. 2, pp. 399-402, 

2000.  

[12] N. Limbachiya and K. Desai, ―2’-Hydroxy-4’-Butoxy chalcone oxime [HBCO] as a 

spectrophotometric reagent for the determination of Fe (III) ion in medicinal sample ―Fefol―,‖ 

Journal of Chemical, Biological and Physical Sciences, vol. 3, no. 4, pp. 2434-2435, 2013.  

[13] N. Limbachiya and K. Desai, ―2’-Hydroxy-4’-Butoxychalcone oxime [HBCO] as a Gravimetric 

and spectrophotometric reagent for the determination of Pd(II),‖ Journal of Chemical, Biological 

and Physical Sciences, vol. 3, no. 4, pp. 2498-2504, 2013.  

[14] J. Duan, L. Zhang, G. Xu, H. Chen, X. Ding, Y. Mao and K. Guo, ―NH4I-Triggered [4+ 2] 

Annulation of α, β-Unsaturated Ketoxime Acetates with N-Acetyl Enamides for the Synthesis of 

Pyridines,‖ The Journal of Organic Chemistry, vol. 85, no. 12, pp. 8157-8165, 2020.  

[15] L. Zhang, J. Duan, G. Xu, X. Ding, Y. Mao, B. Rong and K. Guo, ―Copper-Catalyzed N–O 

Cleavage of α, β-Unsaturated Ketoxime Acetates toward Structurally Diverse Pyridines,‖ The 

Journal of organic chemistry, vol. 85, no. 4, pp. 2532-2542, 2020.  

[16] P. Too, Y. Wang and S. Chiba, ―Rhodium(III)-Catalyzed Synthesis of Isoquinolines from Aryl 

Ketone O-Acyloxime Derivatives and Internal Alkynes,‖ Organic letters, vol. 12, no. 24, pp. 

5688-5691, 2010.  

[17] B. Rong, G. Xu, H. Yan, S. Zhang, Q. Wu, N. Zhu and K. Guo, ―Synthesis of benzofuro-and 

benzothieno [2,3-c] pyridines via copper-catalyzed [4+2] annulation of ketoxime acetates with 

acetoacetanilide,‖ Organic Chemistry Frontiers, vol. 8, pp. 2939-2943, 2021.  

[18] A. AL-Matrood, Synthesis and Study of Diels–Alder Reaction of Some α, β–Unsaturated 

Carbonyl Compounds, Mosul: Mosul university, M.Sc. thesis, 2008, pp. 22– 29. 

[19] T. Jihad, ―Synthesis and Antibacterial Evaluation of Some New Fused Cyclic Sulfoxides,‖ 

Rafidain Journal of Science, vol. 22, no. 7, pp. 62-74, 2011.  

[20] T. Ghali and J. Tomma, ―Synthesis and Characterization of Indazol-3-one and Thioxo 

Pyrimidines Derivatives from Mono and Twin Chalcones‖, Iraqi Journal of Science, vol. 58, no. 

4C, pp. 2265-2277, 2017.  

[21] S. Chou, J. Juan, S. Tsay, K. Huang and J. Hwu, ―Oxime Esters of 2,6-Diazaanthracene-9,10-

dione and 4,5-Diazafluoren-9-one as photo –induced DNA–Cleaving Agents.,‖ Molecules, vol. 

17, no. 3, pp. 3370-3382, 2012.  



Jihad and Alkazzaz                                 Iraqi Journal of Science, 2022, Vol. 63, No. 10, pp: 4142-4151 

 

4151 

[22] T. Rangarajan, R. Singh, R. Singh and M. Singh, ―An Easy Access to Oxime Ethers by Pd‐
Catalyzed C—O Cross‐Coupling of Activated Aryl Bromides with Ketoximes and Chalcone 

Oximes,‖ Chinese Journal of Chemistry, vol. 38, no. 8, pp. 830-836, 2020.  

[23] Y. Ho and W. Yao, ―Reactions of 6-Acetyl-4-methyl-5-(1-pyrrolyl)-2-phenyl thieno–[2,3-d] 

pyrimidine in Heterocylic Synthesis: Convenient Route to Some Schiff,s Bases, Chalcones, 

Pyridines, Pyridin-2 (1H)–ones and 2H–Pyarn-2-Pyrimidine Moiety,‖ Journal of the Chinese 

Chemical Society, vol. 52, no. 2, pp. 313-325, 2005.  

[24] M. Ghorab, F. Ragab, H. Heiba, M. El-Gazzar and S. Zahran, ―Synthesis, anticancer and 

radiosensitizing evaluation of some novel sulfonamide derivatives,‖ European journal of 

medicinal chemistry, vol. 92, pp. 682-692, 2015.  

[25] J. Ghomi and M. Ghasemzadeh, ―Synthesis of some 3,5-diarylioxazoline derivatives in liquid 

media,‖ J.Serb.Chem.Soc, vol. 77, no. 6, pp. 733-739, 2012.  

[26] A. Katritzky and C. Rees, ―Comprehensive Organic Functional Group Transformations,” 

Cambridge, Uk, 1995, pp. 215-217. 

 


