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Abstract Reaction of a-oxoketene S,S-acetals (la, b, c, d) 

with 0-phenylenediamines gave the corresponding 1.5-benzodi- 

azepines, 8-substituted 4-aryl-2-methylthio-3H-1.5-benzodi- 

azepines (3a. b, c, d, e )  in good yields. 2-Amino-4-aryl-8- 

nitro-3H-1.5-benzodiazepines (5a. b, c) were prepared by the 

displacement of methylthio group on compound 3b with mines 

(benzylmine, morpholine, 1-methylpiperazine). 

Recently, Junjappa has reported a general method for the preparation of a variety 

of substituted and fused pyrimidine and 2-pyridone derivatives using a-oxoketene 

S,S-acetals.') In 1978, Nardi et al. reported the synthesis of 4-aryl-1,3-dihydro- 

2H-1,5-benzodiazepine-2-thiones by condensation of 1-aryl-3,3-dimercaptoprop-2-en- 

1-ones with 0-phenylenediamine. 2, In general, the condensation of o-phenylenedi- 

amine with ethyl acetoacetate or ethyl benzoylacetate has been shown to yield 4- 

methyl- or 4-phenyl-1,3-dihydro-ZH-l,5-benzodiazepin-2-0nes as the major products, 

together with variable quantities of N-(a-methylvinyl)- and N-(a-phenylviny1)benr- 

imidazol-2-ones. 3, Some these 1.5-benzodiazepines have the interesting bioloqlcal 

properties. 4) 

We have reported the synthesis of heterocyclic compounds utilizing the versatile 

ketenethi~acetals.~' We wish to report now further utility of a-oxoketenethio- 

acetals in the formation of 1,5-benzodiazepine derivatives. 

The condensation of 3.3-bis(methylthi0)-1-phenylprop-2-en-l-one (la) with 4-nitro- 

0-phenylenediamine at 150- for 1.5 hr gave 2-methylthio-8-nitro-4-phenyl-3H-1.5- 

benzodiazepine (3a)  which was determined by the spectroscopic data and elemental 



analysis. Treatment of 3a with hydrogen peroxide in acetic acid afforded 8-nitro- 

4-phenyl-l.3-dihydro-2H-l.5-benzodiazepin-2-one ( 4 d ,  determined by Chmilenko, 6 )  

which was identified with an authentic sample prepared by the reaction of 4-nitro- 

c-phenylendimnine with ethyl ben~o~lacetate.~~) Similarly, other diazepines (3b, c, 

d, e )  were prepared by the reaction of a-oxoketenethioacetals,(la, b, c, d) with o- 

phenylenediamine derivatives (Za, b, c) in good yields. The treatment of 3b with 

hydrogen peroxide gave also 1.5-benzodiazepinone (4b). Since 3 have an active 

methylthio group, the reaction of these compounds with mines was examined. The 

reaction of 3b with excess mine (benzylamine, morpholine, 1-methylpiperazine) 

under heating at 150° gave the corresponding displacement products (5a. b, c) of 

methylthio group in good yields. 
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Spectral data of 8-substituted 4-aryl-2-methylthio-3H-1,5-benzodiazepines I 
3a: yellow needles, ~vhEi:nm(log E )  : 234 (4.26). 279 (4.46), 340.(4.12). ~~vz~:cm-~: 

1600(-C=N-), 1500, 1330(N02). NMRlCDC13)S:2.50(3H, S, SMe) , 3.46(2H, s, 3-CH2-) , 
7.48-7.60 (38, m, 3',4',5'-H) , 7.62 (18, d, J=8 Hz, 6-H) , 8.08-8.24 (ZH, m, 2',6-H) , 
8.09(1H, dd, J=2, 8 Hz, 7-H), 8.35(1H, d, J=2 Hz, 9-H). 

3b: brown needles, ~ ~ ~ ~ ~ ~ n m ( l o g  E ) :  236(4.28), 282(4.49), 336(4.15). I~v~~:cm-~: 

1600(-C=N-), 1500, 1340(N02). NMR(CDC13)6: 2.47(3H, s ,  SMe), 3.41(2H, s ,  3-CH2-) 

7.48(28, d, J=9 Hz, f.51~1, 7.57(18, d, J=8 Hz, 6-H), 8.05(1H, dd, J=2, 8 Hz, 

7-H), 8.07(2H, d, J=9 Hz, 2',6;~), 8.32(18, d, J=2 Hz, 9-H). 

3 ~ :  brown crystals, UVAZ;:~~: 236, 283, 334; hEErnm: 218, 244. (insufficient 

solubility). I ~ v ~ ~ c m - ~ :  1600L-C=N-), 1500, 1340(N02). NMR(CDC13)S: 2.47(3H, 

s ,  SMe) , 3.44 (28, s ,  3-CH2-) , 7.58 (28, d, J=9 Hz, y, ~ L H )  , 7.66 (18. d, J=8 Hz, 
6-H), 8.00(2H, d, J=9 Hz, 2: ~IH), 8.08(1H, dd, J=2, 8 Hz, 7-HI, 8.32(1H, d, 

J=2 Hz, 9-HI. 

3d: pale yellow needles, uvh~~nrn(1og E )  : 270(4.57), 340(3.84). 1~v;;:cm-l: 

1600(-C=N-). NMR(CDC13)6: 2.46(3H, s ,  SMe), 3.36(2H, s, 3-CH2-), 7.22-7.50 

(5H, m, 6, 7, 9-H, 3', 5L~), 8.04(2H, d, J=9 Hz, i, 6:~). 

3e: brown needles, ~~h:i?nm(log E )  : 281(4.35), 364(4.23). ~Rv;::cm-': 1590(-C=N-) , 

1500, 1320(N02). NMR(DMS0-D6)6: 2.47(3H, s, SMe), 3.70(2H, s ,  3-CH2-1, 7.30 

(1H. m, 4:~). 7.6111H. d, J=8 Hz, 6-H) , 7.95-8.22l48, m, 7, 9-H, 3: <-HI. 
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