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By F. E. KISG and T. J .  KING. 

The nitration of benzocinnoline-6-oxide gives chiefly 2-nitrobenzocin~zoline-6-oxide (11) and a small amount 
of the 3-nitro derivative. The positions of substitution were determined by hydrogenation of the two related 
aminobenzocinnolines to triaminodiphenyls which were cyclised by acid to known aminocarbazoles. The 
amines (111, R = CH,.CH,.NEt,) and (111, R = CH,.CH,.CH,.SEt,) were obtained by hydrolysis of the 
alkylated 2-p-toluenesulphonamidobenzocinnolines. 

IN addition to the synthetical work on aminoalkylquinoxalines described in Part I (this vol., p. 791), investig- 
ations were planned in certain other groups of diazines, e.g. the cinnolines. Difficulties arise, however, in the 
preparation of simple aminocinnolines owing to the inaccessibility of the parent compound, but in vieut of the 
ease with which the nucleus (I) can be synthesised--either from azobenzene (G.P. 513,206 ; Friedlander, 17, 650) 
or from 2 : 2'-dinitrodiphenyl (Ullmann and Dieterle, Rer., 1904, 37, 24)-the amino-3 : 4-benzocinnolines 
appeared to be readily available, and an investigation of this group was accordingly undertaken. 
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Information regarding substitution in the benzocinnoline nucleus is scanty, and the 2-sulphonic acid and 
corresponding phenol are the only monosubstituted benzocinnolines hitherto prepared (G.P. 577,631 ; Fried- 
lander, 20, 462). Reference is also made (loc. cit.) to a disulphonic acid, and, as in the analogous case of azo- 
benzene, mono- and di-substitution would appear to occur simultaneously. From the standpoint of those 
aspects of chemotherapy with which we were concerned, i t  was primarily the monosubstituted benzocinnolines 
which were of interest, and in order to  avoid the possible formation of disubstitution products an alternative 
route to  the monosubstituted benzocinnolines, starting with benzocinnoline-G-oxide, was explored. It was 
expected that  as a result of the diminution in anionoid character of the benzene ring adjacent to the co-ordinate 
link, substitution would occur, as with azoxybenzene, exclusively in the other aromatic nucleus. This 
expectation was realised in the nitration of benzocinnoline-6-oxide, and a monoaminobenzocinnoline thus made 
available on reduction. 

Ullmann and Dieterle (loc. cit.) prepared benzocinnoline-G-oxide by the reduction of 2 : 2'-dinitrodiphenyl 
with a large excess of sodium sulphide, but we were a t  first unable to duplicate the high yields claimed by these 
authors. This may have been due to the presence in their reagent of free alkali, since on adding sodium 
hydroxide, quantitative reduction was effected with little more than the theoretical amount of sulphide The 
nitration of benzocinnoline-&oxide with fuming nitric acid gave a mixture of isomeric mono-nitre derivatives, 
the principal constituent 2-nitrobenzocinnoline-6-oxide (II), being readily purified by crystallisation from acetic 
acid. Evaporation of the filtrate from the first crystallisation afforded the small amount of more soluble 
3-nitrobenzocinnoline-&oxide, m. p. 226", which is also formed. 

The orientation of these two nitro compounds was established by total reduction to triaminodiphenyls 
followed by ring-closure with hydrochloric acid to the aminocarbazoles, all of which are known. Reduction 
of 2-nitrobenzocinnoline-&oxide (11) to 2-aminobenzocinnoline (111, R = H) was effected with stannous 
chloride, and the 2-acetahidobenzocinnoJine hydrogenated over Raney nickel to 2 : 2'-diamino-5-acetamido- 
diphenyl. Heating under pressure with hydrochloric acid gave an aminocarbazole, m. p. 243" (decomp.), 
having an acetyl derivative, m. p. 21s0. Ullmann (Annalen, 1903, 332, 101) records for 3-aminocarbazole, 
m. p. 243" (decomp.) and for 3-acetamidocarbazole, m. p. 217O. A similar series of reactions with the nitro 
compound, m. p. 22G0, carried out without isolating the a~et~ltriaminodiphenyl, gave an isomeric amine, m. p. 
240" (decomp.), believed to be 2-aminocarbazole, for which Blank (Ber., 1891,24, 306) gives m. p. 238" (decomp.). 

Alkylation experiments were restricted to the more available 2-aminobenzocinnoline, but this base failed to 
condense with P-~hloroethyldieth~lamine under normal ~onditions, e.g., by prolonged heating in ethanol under 
pressure or in boiling amyl alcohol, with or without the addition of sodium acetate. Heating in boiling toluene 
with sodamide, as in Eisleb's method of diethylaminoethylation (Bev., 1941, 64, 1433) was also unsuccessful, but 
before extending this process to the acetyl and p-toluenesulphonyl derivatives, i t  was tried in model experiments 
with anilides. The aceto-p-diethylaminoethylanilide (CAenz. Centv., 1929, l, 1966) and p-toluenesulphon-P- 
diethylaminoethylanililide (Clemo and Perkin, J . ,  1924, 15309) thus obtained were hydrolysed to $-diethylamino- 
aniline, from which a crystalline monoxalate was prepared. 

8-Chl~roethyldiethylamine did not react m~ith 2-acetamidobenzocinnoline in presence of sodamide, but 
with the p-toluenesulphonamide i t  successfully ~-p-to~~ensu~pizon-~-diethylaminoethylamidobe~~zo- 
cinnoline. This was later more conveniently prepared from the amide sodium salt, a method also used for the 
synthesis of the higher homologue, 3-p-toluenes~~~phon-y-diethylanzinopropylanzidobe~~z~ci~~?~~~ine. Hydrolysis 
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