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Abstract: The title compound, [1-(4-chlorophenyl)cyclopropyl](piperazin-1-
yl)methanone, was synthesized and characterized by elemental analysis, IR, 1H NMR,  
13C NMR and mass spectral data. 
 
Keywords: Boc-piperazine; 1-hydroxybenzotriazole; cyclopropane 

 
 

The synthesis of esters of phorbol and epoxy derivatives has been carried out and the compounds 
were tested in vivo against P388 murine lymphocytic leukaemia; they were found to have considerable 
activity [1–3]. It was concluded that opening of the cyclopropane ring in such agents may be important 
in enhancing this activity [4]. In addition, piperazine derivatives have been extensively investigated by 
organic chemists due to their wide clinical applications in the therapy of functional diseases, for 
instance due to their anthelmintic, antibacterial and insecticidal activities [5]. With an intention to 
couple these two bioactive molecules, in this research paper, we report the linking of piperazine with 
1-(4-chlorophenyl)cyclopropanecarboxylic acid through an amide bond. The formation of the amide 
bond was achieved efficiently by conventional acid-amine coupling [6–9]. 
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1-(4-Chlorophenyl)cyclopropanecarboxylic acid (2.00 g, 0.0102 mol, 1.0 eq) was dissolved in dry 
tetrahydrofuran (20 mL). The solution was stirred for 10 min at ambient temperature. 1-Ethyl-3-(3-
dimethyllaminopropyl)carbodiimide hydrochloride (2.15 g, 0.01122 mol, 1.1 eq) was added, followed 
by 1-hydroxybenzotriazole (1.718 g, 0.01122 mol, 1.1 eq) and N,N-diisopropylethylamine (3.955 g, 
0.0305 mol, 3.0 eq). The reaction mixture was stirred for 20 min at ambient temperature, then it was 
cooled to 0 °C. Boc-piperazine (tert-butyl piperazine-1-carboxylate) (1.894 g, 0.0102 mol, 1.0 eq) was 
added portionwise to the mixture and stirring was continued for 6 h at ambient temperature. The 
completion of the reaction was monitored by TLC. The reaction mass was diluted with ethyl acetate 
(25 mL) and washed with sodium bicarbonate solution (10%, 25 mL) followed by water (15 mL) and 
brine (15 mL). It was finally dried over sodium sulphate (5.0 g) and concentrated under reduced 
pressure. The crude mass was purified by column chromatography using silica gel and 10% ethyl 
acetate in hexane to get 3.4 g of tert-butyl 4-{[1-(4-chlorophenyl)cyclopropyl]carbonyl}piperazine-1-
carboxylate (1) in 91% yield. 

Compound 1 (3.4 g, 0.00934 mol, 1.0 eq) was dissolved in dry methylene dichloride (20.4 mL) and 
the mixture was cooled to room temperature. Trifluoroacetic acid (3.19 g, 0.028 mol, 3.0 eq) was 
added slowly to the cooled mixture and stirred for 6 h at ambient temperature. The completion of the 
reaction was confirmed by checking the TLC. The reaction mixture was concentrated under reduced 
pressure and it was dissolved in methylene dichloride (30 mL). It was washed with water (15 mL), 
brine (15 mL) and dried over sodium sulphate (6 g). The crude mass obtained was purified by column 
chromatography using silica gel and methanol (3%) in methylene dichloride to get 1.8 g of purified  
[1-(4-chlorophenyl)cyclopropyl](piperazin-1-yl)methanone (2). 

 
Yield. 75%. 
M.p. 88–90 °C. 
1H NMR (400 MHz, DMSO-d6): δ = 9.32 (s, 1H, NH), 7.40 (d, J = 2.0 Hz, 2H), 7.17 (d, J = 3.0 Hz, 
2H), 3.63 (m, unresolved, 2CH2NH), 2.96 (m, unresolved, 2CH2CONH), 1.37 (q, J = 6.0 Hz, 2H),  
1.18 (q, J = 5.0 Hz, 2H). 
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13C NMR (100 MHz, DMSO-d6): 169.9, 139.9, 131.3, 129.1 (3C), 127.5 (3C), 42.6, 28.89 (2C),  
15.7 (2C). 
IR (KBr) ν (cm-1): 2970 (N-H), 1646 (C=O). 
MS:m/z(ES) 265.2 [(M+1)+]. 
Elemental anaysis: Calculated for C14H17ClN2O: C, 63.51%; H, 6.47%; N, 10.58%. Calculated for 
C14H17ClN2O 0.3 H2O: C, 62.24%; H, 6.57%; N, 10.37%. Found: C, 62.26%; H, 6.46%; N, 10.05%. 
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