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A New Synthesis of 4-AryIGbenzazepine-1,5=diones 
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Abatmck 4-Aryl-2-bcezqh-lm wae pnpred by phWy&ah of N-@uyhhyl)@thnWde% 

There is much current interest in the preparation of phenylbenza@neS as they have considerable medical 

interest;1 2-henzazepines have shown antihypertensive, adrenonotp#rr-blocking and cholineaterase inhibiting 

activities.2 The 4-aryl-2-benzazepine unit is pnzent in the skeleton ofxibasine aIkaloids.3 

The only known method for the preparation of 4-aryl-2-benzazepine-ll$diones is based on [2+2] 

cycloaddition between A’-mcthylpht and stymneP5 Because of the l& of gentity of this mcthod,~ we 

decided to invesdgate a new approach based on photocyclization ofZV-(2-arylcthyl)pht It is known that 

simple N-a&ylphthalimides undergo photocyclization to 2-b by way of ‘r-hydrogen abstraction, 

although in low yield;7 however, the corresponding photoprocess f& N-(2-phcnylethyl)phthalimide (3; 

R1=RLR3=H) results in the formation of complex mixtme of minor products.g Nevertheless, we found that the 

presence of electron-donating substituents on the aryl ring of phthalimides 3 favours photocyclization, thus 

allowing the pqaration of benzazepinediones 6. 

t 
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3 R’ R2 R9 nma yieldol 

a OMe OMe H 3ombl 62% 

Phthalimides da-d were prepared by fusing a mixture of phthalic anhydride (1) and the corresponding 

phenethylamine 2 at 15O“C. Compounds 2a and 2b are commercially available, while the ethyl 2-amino-3-aryl 
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propanoates 2e and 2d were prepsred by condensation of the lithium enolate derived from ethyl benxylidene 

glycinate (4) with the unresponding henxyl bromide 5. followed by iminc hydrolysis with 5% HCL9 

Photolysis of 38-d was carried out at room temperamre for 30-85 mitt in vatious solvents (acetonitrlle. 

dichloromethane, acetone); the best results were obtained with acetone. Photo&& of 3n for 30 min affonled the 

benxaxepinone lactam 69 in 62% isolated yield Starting material 3n was still observed when kmdiation was 

terminated but longer exposure to light produced a complex mixture because 6a is photochemicaRy reactive.lu 

Photolysis of 3b for 33 min gave 6b in 34% yield. These results, when compared with those obtained with the 

unsubstituted phthalimide 3 (R*=RLRs=H), show that photocyclixation is favoured by the presence of donor 

substituents on the aryl ring, probably due to stabilization of the inmrmediate radical resulting from the 7- 

abstraction process. 

The presence of a @zarboxylate group does not hinder photocyclixation, as irradiation of 3c and 3d 

afforded the cmmqmding lactams 6e and 6d in 42 and 25% yield respectively. The photocyclixation process is 

not stereoselective; a 1: 1 mixtum of diasmmomers WaSObtZlilldillthCSC-. 

More research is being cat&d out to further extend the potential of this new mthod for synthesis of 4-a@- 

2&nmmpine- l&iiones. 
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fi3. A solution of the phmahmide (0.2 g) in acetone (200 
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temperature. The solution was &gassed by bubbling Ar through it for a period of 1 d min prior to 
urtiuon. Solvent was removed in vacua and the residue purified by preparative TLC (silrca gel, 
97:3,CH&!l2-MaoH). 
4-(3,4-Dimethoxyphenylj-2-benzazepine-l,S-dione (6a). M.p.: 166-167°C (CH#lg-hexane). IR 
(CHCl3) 1670.1690 cm-l. UV (CH3OH) &: 208,280 nm. rH NMR 8 (CDCl3): 3.68 (m. lH), 3.82 
(m, H-I), 3.84 (s, 3H), 3.86 (s, 3H), 4.12 (dd, 1H. J= 4.1, 10.2 Ha), 6.65 (m, 2H), 6.80 (d, lH, J&O 
I-Ix), 6.95 (t, lH, J36.2 Hz), 7.56 (m, 1H). 767.8 (m, 2H), 7.96 (m, 1H). *H NMR 8 (CDCl3-RO): 
3.66 (dd, lH, J= 4.1, 14.9 Hz), 3.82 (dd, lH, J= 14.9, 10.2 Hz), 3.83 (s, 3H), 3.84 (s. 3H), 4.14 (dd, 
2H, J= 4.1. 10.2 Hz), 6.65 (m, 2H), 6.80 (d, HI, Pg.0 Hz), 7.56 (m, HI). 7.6-7.8 (m, 2H), 7.94 (m, 
1H). *SC NMR 8 (CDC13): 44.25, 55.94, 61.32. 111.78, 120.08, 128.53, 129.79, 130.01, 131.52, 
132.33, 13260, 137.30, 148.95, 149.51, 170.86, 204.32. Anal. Calc. for C18H17N04: C, 69.44, H, 
5.50; N, 4.50. Found C, 69.42; H, 5.86; N, 4.60. 
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