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Abstract 
Three unsymmetrical bridged terphthaloyl acetophenone oxime esters have been synthesized throughout an esterification 
process between three acetophenone oximes and the terphthaloyl chloride under mild basic conditions. Spectroscopic 

techniques, such as IR, HNMR and mass spectrometer, were used to confirm the structures of the desired oxime esters. 

The yields of the resulting oxime esters ranged from 50% to 73%. 
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1. Introduction 
Oximes and oxime esters could be found in many bioactive compounds. These compounds possess a vast range 

of activities, including antibacterial, antifungal, anti-inflammatory, antioxidant, anti- and cytotoxic activities [1]. 

They have also showed interesting insecticidal activities. Furthermore, they have been used as important precursors 

in the synthesis of photosensitive materials [2]. Oxime esters have been considered as important building blocks for 

the synthesis of nitrogen containing molecules such as amines, amides, nitriles, aliphatic heterocycles and aromatic 

heterocyclic compounds like pyrroles, pyridines, quinolones, etc [1, 2]. Transformation of carbonyl functionalities 
into oximes has attracted intensive attention in several decades as an efficient method for the characterization and 

purification of carbonyl compounds. Due to the nucleophilic character of oximes, they have been widely used for the 

preparation of a variety of nitrogen containing compounds such as amides, nitrones and nitriles [1]. Many functional 

groups are transformed into oximes that have made them very important in the synthetic organic chemistry [3]. The 

most important oxime derivatives are the oxime esters which possess a wide range of uses, including anti-microbial, 

anti-inflammatory, fungicidal, antidepressant, antiulcer, analgesic, anti-HIV  activities; in addition to their use in the 

production of agrochemicals [1-6]. Oxime esters are particularly useful for the photopolymerization of a 

polymerizable compound having C=C bond [7]. 

 

2. Experimental 
2.1. Materials 

The acetophenone oxime 1, 4-methyl acetophenone oxime 2 and the 4-nitro acetophenone oxime 3 were 

obtained by following a literature procedure [8]. Terphthaloyl chloride, anhydrous sodium sulphate, triethyl amine 

and chloroform. These chemicals were P. K. Park and used without further purification. 

 

2.2. Instrumentation 
Melting points were measured on a Barnstead Electrothermal IA 9100. 1HNMR spectrum was recorded on a 

JEOL ECA-500 II spectrometer. Residual proton signal from the deuteriated solvent was used as reference [DMSO 

(1H, 2.50 ppm), whereas coupling constants were measured in hertz (Hz)]. Infrared spectrum was recorded on Jasco 

FT/IR-4100 Fourier transform infrared spectrometer. Mass spectrum was recorded on a Micromass Autospec M 

spectrometer. 

 

2.3. Synthesis of 1-(Acetophenone Oxime)-4-(p-Nitroacetophenone Oxime) Diphenyl 

Carboxylate 4 
An adapted literature procedure [8] was followed to synthesize the oxime ester 4. In a round-bottomed flask, a 

solution of terphthaloyl chloride (2.03 g, 0.01 mmol) in chloroform (50 cm3) was added dropwise to a solution of the 

acetophenone oxime 1 (0.135 g, 1 mmol) in chloroform (20 cm3) and in the presence of triethyl amine (0.252 g, 2.5 

mmol) while stirring at 0 – 5 °C. The 4-nitroacetophenone oxime 3 (0.180 g, 1 mmol) solution in chloroform (10 
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cm3) was then added dropwise. The reaction mixture was left stirring for 1 hour at 0 – 5 °C and then the reaction was 

stirred at room temperature for 2 hours. A distilled water (30 cm3) was added to the reaction mixture and stirred for 

further 10 min. The organic layer was extracted, dried over anhydrous Na2SO4 and filtered. The solvent was 
evaporated in vacuo to obtain the desired oxime ester 4 in moderate yield (0.224 g, 0.50 mmol, 50%) as an off-white 

solid. The product was recrystallized from diethyl ether. mp 207 °C; IR max (cm−1) 1739 (2 × C=O, ester), 1693 

(C=N), 1440 (C=N), 1519 and 1330 (NO2). 
1HNMR (DMSO-d6, 300 MHz)  8.50 – 8.15 (5H, m, 5 × Ar-CH), 7.95 

(2H, d, J = 6.0, 2 × Ar-CH), 7.88 – 7.58 (4H, m, 4 × Ar-CH), 7.50 (2H, d, J = 6.0, 2 × Ar-CH), 2.30 (3H,s, CH3), 

1.54 (3H, s, CH3). Mass spec m/z (C24H19N3O6, MWt 445.43) 445 (7%), 399 (11%), 311 (23%), 150 (100%), 104 

(33%), 77 (35%). 

 

2.4. Synthesis of 1-(Acetophenone Oxime)-4-(p-Methylacetophenone Oxime) Diphenyl 

Carboxylate 5 
An adapted literature procedure [8] was followed to synthesize the oxime ester 4. In a round-bottomed flask, a 

solution of terphthaloyl chloride (2.03 g, 0.01 mmol) in chloroform (50 cm3) was added dropwise to a solution of the 

acetophenone oxime 1 (0.135 g, 1 mmol) in chloroform (20 cm3) and in the presence of triethyl amine (0.252 g, 2.5 

mmol) while stirring at 0 – 5 °C. The 4-methylacetophenone oxime 2 (0.149 g, 1 mmol) solution in chloroform (10 

cm3) was then added dropwise. The reaction mixture was left stirring for 1 hour at 0 – 5 °C and then the reaction was 

stirred at room temperature for 2 hours. A distilled water (30 cm3) was added to the mixture and stirred for further 10 

min. The organic layer was extracted, dried over anhydrous Na2SO4 and filtered. The solvent was evaporated in 
vacuo to obtain the desired oxime ester 5 in a good yield (0.300 g, 0.725  mmol, 73 %) as an off-white solid. The 

product was recrystallized from diethyl ether. mp 195 – 200 ºC; IR max (cm−1) 1739 (2 × C=O, ester), 1604 (C=N), 

1405 (C=N). 1HNMR (DMSO-d6, 300 MHz)  7.95 – 7.90 (4 H, m, 4 × Ar-CH), 7.70 – 7.60 (4 H, m, 4 × Ar-CH), 
7.59 – 7.40 (5 H, m, 5 × Ar-CH), 2.25 (3 H, s, CH3), 1.85 (3 H, s, CH3). Mass spec m/z (C25H22N2O4, MWt 414.46) 

414 (80%), 337 (11%), 310 (15%), 281 (11%), 150 (100%), 118 (20%), 77 (80%). 

 

2.5. Synthesis of 1-(p-Methylacetophenone Oxime)-4-(p-Nitroacetophenone Oxime) 

Diphenyl Carboxylate 6 
An adapted literature procedure [8] was followed towards the synthesis of the oxime ester 5. In a round-

bottomed flask, a solution of terphthaloyl chloride (0.203 g, 1 mmol) in chloroform (50 cm3) was added dropwise to 

a solution of the 4-methylacetophenone oxime 2 (0.149 g, 1 mmol) in chloroform (20 cm3) and in the presence of 

triethyl amine (0.252 g, 2.5 mmol) while stirring at 0 – 5 °C. The 4-nitroacetophenone oxime 3 (0.180 g, 1 mmol) 

solution in chloroform (10 cm3) was then added dropwise. The reaction mixture was left stirring for 1 hour at 0 – 5 

°C and then the reaction was stirred at room temperature for 2 hours. A distilled water (30 cm3) was added to the 

mixture and stirred for further 10 min. The organic layer was extracted, dried over anhydrous Na2SO4 and filtered. 

The solvent was evaporated in vacuo to obtain the desired oxime ester in moderate yield (0.325g, 0.708 mmol, 71%) 

as an off-white solid. The product was recrystallized from diethyl ether. mp 212 °C; IR max (cm−1) 1737 (2 × C=O, 

ester), 1602 (C=N), 1404 (C=N), 1376 (NO2). 
1HNMR (DMSO-d6, 300 MHz)  7.95 (2H, d, J = 6.0, 2 × Ar-CH), 

7.85 (2H, d, J = 6.0, 2 × Ar-CH), 7.63 (2H, d, J = 6.0, 2 × Ar-CH), 7.59 –  7.40 (4H, m, 4 × Ar-CH), 7.30 (2H, d, J = 

6.0, 2 × Ar-CH), 2.29 (3H, s, CH3), 2.27 (3H, s, CH3), 1.31 (3H, s, CH3). Mass spec m/z (C25H21N3O6, MWt 459.46) 
459 (25%), 311 (21%), 280 (22%), 150 (100%), 132 (12%), 118 (13%), 91 (22%). 

 

3. Results and Discussion 
The acetophenone oxime 1 and 4-nitro acetophenone oxime 2 were reacted with the terphthaloyl chloride in the 

ratio of (2:1 mole/mole) under mild basic conditions at 0 °C to room temperature. The desired oxime ester 4 was 

obtained in moderate yield as an off-white solid. Similar approaches, altering the type of oxime accordingly, were 

followed towards obtaining oxime esters 5 and 6 as white solids (Scheme 1). 

 
Scheme-1. Synthesis of the unsymmetrical bridged terphthaloyl acetophenone oxime esters 4, 5 and 6  
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The IR data revealed the disappearance of the oxime hydroxyl group and the formation of the two ester groups. 

The presence of the imino group (C=N) was indicated by the appearance of two rather weak sharp absorption bands. 

The 1HNMR data of the oxime esters 4 – 6 revealed the formation of these oxime esters as all expected chemical 
shifts for all different protons were seen in the spectra and the disappearance of the hydroxyl proton of the starting 

oximes. The mass spectrometer gave a further evidence on the formation of all oxime esters 4 – 6. The molecular ion 

peaks for all synthesized oxime esters 4 – 6 were observed at 445, 414 and 459 m/z along with other molecular 

fragments that were in a line with the expected theoretical fragmentation patterns.  

 

4. Conclusion 
Three unsymmetrical bridged terphthaloyl acetophenone oxime esters have been synthesized throughout an 

esterification step between three acetophenone oxime and the terphthaloyl chloride under mild basic conditions. The 

yields of the desired oxime esters were ranging from 50% to 73%. 
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