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Abstract: Synthesis of series of [benzo-(5,6-e)-1,3-diphenyl-2-arylimino-[1,3]-diazepine]-4,7-dione 
hydrochlorides have been achieved by the interaction of N,N-diphenyl phthalamide with N-aryl 
isocyanodichlorides by irradiation in a domestic microwave oven for specified time using little 
chloroform as a solvent along with potassium carbonate. The hydrochlorides were then basified with 
dilute ammonium hydroxide solution. The parent compound N,N-diphenyl phthalamide was obtained 
by refluxing the mixture of phthalic anhydride and aniline in toluene. The structures of synthesized 
compounds were established on the basis of chemical transformation, elemental analysis, IR, 1H NMR 
and Mass spectral studies. The synthesized compounds have been assayed for their antimicrobial 
activity against gram-positive as well as gram-negative microorganisms. 
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Introduction 
Synthesis of few benzo-fused heterocycles has been reported earlier1-6.  Pyrallo benzo-fused 
heterocycles have been shown to have anti-HIV-1 and anti-HIV-1RT inhibitory activity 
comparable to nevirapine7-8. The synthesis of benzo-fused diazepines have been reported 
earlier by conventional method. Synthetic applications of N-aryl isocyanodichloride9,10 have 
been investigated earlier and shown to have enough potentiality in the synthesis of nitrogen 
and sulphur containing heterocyclic compounds11-14. In view of the utility of N-aryl 
isocyanodichlorides in the synthesis of heterocyclic compounds and as a part of wider 
programme to provide alternative routes of synthesis, now the microwave assisted method 
for synthesis of benzo-fused diazepines is reported. 
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Experimental 
The melting points of all synthesized compounds were recorded using hot paraffin-bath and 
are uncorrected. Chemicals used were of AR grade. 1H NMR spectra were recorded on 
VARIAN, USA Mercury Plus 300 MHz spectrometer with TMS as internal standard using 
CDCl3 and DMSO-d6 as solvents. IR spectra were recorded on MAGNA, USA 550 
spectrophotometer in the frequency range 4000-50 cm-1. Mass spectra were recorded on 
VARIAN, USA 410 Prostar Binary LC with 500 MS IT PDA Detector. Purity of the 
compounds was checked on silica gel-G plates by TLC. 
Synthesis of N,N-diphenyl phthalamide (2) 
The compound N,N-diphenyl phthalamide (2) was prepared by refluxing the mixture of 
phthalic anhydride 1, (0.01 mole) and aniline (0.02 mole) in toluene (10 mL) for 3 h. The 
reaction mixture was cooled, toluene was distilled off and the solid residue obtained was 
crystallised from aqueous ethanol, 2 (70%), m.p. 148 0C. 
Synthesis of [benzo-(5,6-e)-1,3-diphenyl-2-phenylimino-[1,3]-diazepine]-4,7-dione (5a) 
The mixture of N,N-diphenyl phthalamide 2, (0.01 mole) and N-phenyl isocyanodichloride 
3, (0.01 mole) was irradiated in a domestic microwave oven (200 W) for specified time 
using little chloroform as a moistening agent along with potassium carbonate (0.01 mole). 
On cooling the reaction mixture granular solid was obtained. It was acidic to litmus, 
crystallized from aqueous ethanol (75%) and on titrimetric analysis identified as [benzo-
(5,6-e)-1,3-diphenyl-2phenylimino-[1,3]-diazepine]-4,7-dione hydrochloride 4a. Similarly, 
other compounds, 4b-g were prepared. 
 On basification of 4a with dilute ammonia solution a free base 5a was obtained, it was 
crystallised from aqueous ethanol, m.p. 291 0C (Found: C, 77.32; H, 4.32; N, 10.02. Calcd. 
for C27H19N3O2: C, 77.69; H, 4.55; N, 10.07%); IR: 1684 (C=O), 1593 (C=N), 1321 cm-1      
(C-N)17,18; 1H NMR (CDCl3+DMSO-d6): 6.83-7.86 (19H, m, Ar-H); MS: m/z 417 (M+), 340 
(M+-C6H5), 326 (M+-C6H5N), 263 (M+-2C6H5). Similarly, free base 5b was prepared from 
4b: 5b, m.p. 299 0C (Found: C, 77.66; H, 4.14; N, 9.11. Calcd. for C28H21N3O2: C, 77.95; H, 
4.87; N, 9.74%); IR: 1688 (C=O), 1541 (C=N), 1325 cm-1 (C-N); 1H NMR (CDCl3+DMSO-d6): 
6.83-7.86 (18H, m, Ar-H), 2.13 (3H, s, Ar-CH3); MS: m/z 431 (M+), 105 (NC6H4CH3

+). This 
reaction was extended to synthesize other free bases, 5c-g: 5c, m.p. 295 0C (Found: C, 
77.54; H, 4.19; N, 9.24. Calcd. for C28H21N3O2: C, 77.95; H, 4.87; N, 9.74%); 5d, m.p. 
288 0C (Found: C, 77.70; H, 4.56; N, 9.60. Calcd. for C28H21N3O2: C, 77.95; H, 4.87; N, 
9.74%); 5e, m.p. 286 0C (Found: C, 71.56; H, 3.63; N, 9.10. Calcd. for C27H18N3O2Cl: C, 
71.76; H, 3.98; N, 9.30%); 5f, m.p. 297 0C (Found: C, 71.63; H, 3.66; N, 9.05. Calcd. for 
C27H18N3O2Cl: C, 71.76; H, 3.98; N, 9.30%); 5g, m.p. 2880C (Found: C, 71.45; H, 3.65; N, 
9.18. Calcd. for C27H18N3O2Cl: C, 71.76; H, 3.98; N, 9.30%).    

Results and Discussion 
The parent compound N,N-diphenyl phthalamide (2) was prepared by refluxing the mixture 
of phthalic anhydride 1, (0.01 mole) and aniline (0.02 mole) in toluene (10 mL) for 3 h. 
Compound 2 was then reacted with N-aryl isocyanodichlorides by irradiating the mixtures in 
a microwave oven (200 W) for specified time using little chloroform as a moistening agent 
along with potassium carbonate. On cooling the reaction mixtures granular solids were 
obtained. These were acidic to litmus and on titrimetric analysis identified as [benzo-(5,6-e)-
1,3-diphenyl-2-arylimino-[1,3]-diazepine]-4,7-dione hydrochlorides 4a-g. These on basification 
with aqueous ammonia solution afforded free bases 5a-g (Scheme 1). 
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Scheme I
 

Antimicrobial activity 
The synthesized compounds 5a-g were screened for their antibacterial activity using cup 
plate diffusion method15,16. The bacterial organisms used included both gram-positive as well 
as gram-negative strains like E. coli, S. aureus, S. typhi, B. subtilis and A. aerogenes. 
Sensitivity plates were seeded with a bacterial innoculum of 1x106 CIU/mL and each well 
(diameter 10 mm) was loaded with 0.1 mL of test compound solution (1000 µg/mL) in 
DMF, so that concentration of each test compound was 100 µg/mL. The zones of inhibition 
were recorded after incubation for 24 h at 37 0C, using Vernier caliper. Inhibition zone 
record of the compounds clearly indicated that 5d and 5f were highly active against            
B. subtilis and moderately active against E. coli. Majority of the compounds were found 
inactive against S. aureus and A. aerogenes. 
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