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methods. The direct reaction between lactams 1a–c and twice excess of the chloroacetone at 
room temperature in the dry acetone / KOH system gave rise to N-(propyl-2′-oxo)-derivatives 
2a–c (Method A). The reaction was exothermic and its outset was accompanied by an extensive 
darkening of the reaction mixture. Compounds 2d–f were obtained from 1a–c and 2-
bromoacetophenone according to this procedure only at higher 35–40 oC temperature. 
Alternatively (Method B), lactams 1a–c were treated with chloroacetone or 2-
bromoacetophenone using the phase-transfer catalysis conditions to give compounds 2a–f in 
good yields. The cyclodehydration of N1-substituted derivatives 2a–f was performed by 
refluxing with ammonium acetate in glacial acetic acid and the desired tricyclic compounds 3a–f 
were obtained. 
 

 
 
Scheme 1  
 
 The purity and structures of the newly synthesized compounds were confirmed by 
elemental analysis and spectroscopic data, IR, 1H and 13C NMR.  NMR signals assignment is 
supported by 1H-1H COSY and 1H, 13C shift correlation experiments. The 1H NMR spectra of 
3a–f showed characteristic signals for imidazo ring system – the quartet at 6.87–6.89 ppm (J = 
1.0 Hz) (3a–c) and the singlet at 7.41–7.45 ppm (3d–f) for H-1 and the doublet at 2.25–2.35 for 
2-CH3 group (3a–c). The ABMX spin system of CH2CH2 moiety in 1H NMR spectra of 2a,d  
and 3a,d compounds clearly suggests only one conformer which does not interconvert at room 
temperature. The values (12.5 to 12.8 Hz) of vicinal coupling constants of methine protons (5- or 
4-CH) and one proton of methylene groups (4- or 5-CH2) for compounds 3b,c,e,f showed 
antiperiplanar arrangement of these protons, i.e., the conformational equilibrium at the seven 
membered ring in tricyclic benzodiazepines was shifted towards the direction where the methyl 
group was quasi equatorial, analogously as in the precursors 2b,c,e,f. In the 13C NMR spectra of 
3a–f the C-4, C-3a and C-10a resonances were mainly influenced by replacement of the lactam 
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functionality with imidazole nucleus and were shifted upfield (about 6–8, 25 and 5 ppm, 
respectively) with respect to the precursors 2a–f. In addition, the C-1 resonances of the imidazole 
ring were observed at 113.9–114.2 ppm with 1JCH 188.8 to 189.3 Hz. 
 
 
Experimental Section 
 
General Procedures. Melting points were determined in open capillaries and are uncorrected. 
IR spectra were taken on a Perkin Elmer Spectrum GX FT-IR spectrometer in KBr tablets. 1H 
(300 MHz) and 13C (75 MHz) NMR spectra were recorded on a Varian Unity Inova 300 
spectrometer at 302 K in deuteriochloroform with TMS as an internal standard. The values of 
chemical shifts are expressed in ppm and coupling constants (J) in Hz. The CH3, CH2, CH and 
Cquaternary groups in 13C NMR were differentiated by means of the APT method. The reactions 
were controlled by TLC performed on Silufol UV254 silica gel plates in  diethyl ether-benzene-
methanol (ν/ν, 6:1:1) (compounds 2a–f) and butanol-acetic acid-water(ν/ν, 4:2:1) (compounds 
3a–f) used as eluents. Elemental analysis for C, H, N was performed on the Microelemental 
analyzer (Labopribor). Elemental analysis data of all new compounds agreed with the theoretical 
values to within ± 0,4%. 
General procedure for the synthesis of 5-acetyl-4-R1-3-R-1-(2-oxo-propyl)-1,3,4,5-
tetrahydro-2H-1,5-benzodiazepin-2-one (2a–c) and 5-acetyl-4-R1-3-R-1-(2-oxo-2-phenyl-
ethyl)-1,3,4,5-tetrahydro-2H-1,5-benzodiazepin-2-one (2d–f).  
Method A. To a stirred suspension of a suitable acetylbenzodiazepinone derivative 1a–c (4.5 
mmol), finely powdered potassium hydroxide (1.26 g, 22.5 mmol) in dry acetone (40 ml), a 
precooled solution of chloroacetone (0.73 ml, 9.0 mmol) in dry acetone (10 ml) or solution of 2-
bromoacetophenone (1.79 g, 9.0 mmol) in dry acetone (60 ml) was added dropwise (15 min.) at 
room temperature. After the initial exothermic reaction the mixture with the chloroacetone was 
stirred at room temperature and then filtered. In each case the optimum reaction time (ca 1,5–3 h) 
was determined by TLC monitoring. The reaction mixture with the 2-bromoacetophenone was 
heated to 35–40 oC and was kept at this temperature under stirring for 40–50 min., then cooled 
and filtered. The filtrate was evaporated in vacuum to a dark oily residue. The product was 
dissolved in chloroform (70 ml), washed with brine (2x40 ml), organic layer was dried (MgSO4) 
and concentrated to dryness in vacuum. Compounds 2a–f were obtained as white crystals by 
recrystallization from a proper solvent. 
Method B. To a stirred solution of the benzodiazepinone derivative 1a–c (10 mmol), 
benzyltriethylamonium chloride (1.13 g, 5 mmol), chloroacetone (1.2 ml, 15 mmol) in 
acetonitrile (60 ml), finely powdered potassium carbonate (3.5 g, 25 mmol) was added. The 
reaction mixture was refluxed under stirring for 7h, allowed to cool and filtered. The filtrate was 
evaporated in vacuum and the residue taken up with chloroform (100 ml). The organic solution 
was washed with brine (3x25 ml), organic layer was dried over MgSO4 and the solvent was 
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