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Abstract


A convenient ultrasound-assisted one-pot synthesis of N-acylcyanamides starting from readily available carboxylic acids and sodium cyanamide has been developed. Upon activation in the presence of trichloroisocyanuric acid (TCCA) and triphenylphosphine, a range of carboxylic acids was converted into N-acylcyanamides in good to excellent yields within 10 minutes at room temperature without base. Remarkably, N-acyl-substituted imidazolones were readily accessible through guanylation-cyclization of the in situ generated N-acylcyanamides.
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White solid; yield: 0.1139g (88%); mp 165–167 °C; Rf
           0.28(20% MeOH/EtOAc). 1H NMR (400 MHz, DMSO-d6
          ): δ = 12.09 (s, 1 H), 7.72 (d, J = 8.0 Hz, 1 H), 7.48 (d, J = 8.0 Hz, 1 H), 7.39 (s, 1 H), 7.30 (t, J = 8.0 Hz, 1 H), 7.11 (t, J = 8.0 Hz, 1 H). 13C NMR (100 MHz, DMSO-d6
          ): δ = 161.0, 138.4, 127.7, 127.1, 125.9, 123.0, 121.1, 113.1, 109.2, 107.9. 
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          Synthesis of N-Acyl-Substituted Imidazolones 3; General Procedure
Following the above described procedure for the synthesis of compound 2 using the requisite carboxylic acid (0.64 mmol), after complete formation of 2 as detected by TLC, the crude reaction was concentrated under reduced pressure before adding DMF (1 mL). The mixture was then transferred into a 10 mL pressure tube, followed by addition of the amino acid methyl ester hydrochloride (0.768 mmol) and NEt3 (0.27 mL, 1.92 mmol). The pressure tube was then placed in a preset oil bath at 130 °C and the reaction mixture was stirred for 30–40 min. The mixture was then quenched with H2O and extracted with EtOAc (3 × 10 mL). The combined organic layers were dried with anhydrous Na2SO4, filtered, and concentrated under reduced pressure. The crude product was purified by column chromatography by using 30–50% EtOAc/hexanes as the eluent. 

            N-(1-Oxo-5,6,7,7a-tetrahydro-1H-pyrrolo[1,2-c]imidazol-3-yl)benzamide (3ae)
Colorless oil; yield: 0.1198g (77%); Rf
           0.40(40% EtOAc/hexane). 1H NMR (500 MHz, CDCl3): δ = 10.76 (s, 1 H), 8.27 (d, J = 7.5 Hz, 2 H), 7.52 (t, J = 7.5 Hz, 1 H), 7.43 (t, J = 7.5 Hz, 2 H), 4.14 (t, J = 9.0 Hz, 1 H), 3.95 (q, J = 9.0 Hz, 1 H), 3.47 (t, J = 9.0 Hz, 1 H), 2.34–2.11 (m, 3 H), 1.78 (quin, J = 9.0 Hz, 1 H). 13C NMR (125 MHz, CDCl3): δ = 177.8, 173.9, 162.0, 136.4, 132.5, 129.9, 128.1, 62.3, 46.6, 27.1, 27.0. TOF-HRMS: m/z [M + H]+ calcd for C13H14N3O2: 244.1086; found: 244.1081. 
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