INVESTIGATION OF NAPHTHYRIDINES
VIL.* METHOD FOR THE SYNTHESIS OF 9-AMINO-4-AZAACRIDINES

A. I. Mikhalev and M. E. Konshin UDC 547.836.3

A method for the synthesis of 9-amino-4-azaacridines by cyclization of 2-arylaminonicotin-
onitriles by heating with aluminum chloride is proposed. The 2-arylaminonicotinonitriles
were obtained by condensation of 2-chloronicotinonitrile with arylamines.

2-Arylaminonicotinonitriles (I-V, Table 1) were obtained in the present research by reaction of 2-
chloronicotinonitrile with arylamines in order to study the possibility of the synthesis from them of 9-amino-
4-azaacridines, which are of interest as potential physiologically active substances. Despite the data in [2],
the reaction of 2-chloronicotinonitrile proceeds successfully with arylamine bases but not with their salts.
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We were able to accomplish the cyclization of I~V to 9-amino-4-azaacridines (VII-XI, Table 2) by
heating them with anhydrous aluminum chloride. Attempts to cyclize nitrile I by means of polyphosphoric
acid (PPA) gave 4-aza-9-acridone (XII).

The structure of VII-XI was confirmed by analytical data and hydrolytic cleavage of derivative VII to
give 4-aza-9-acridone. Because of the low solubility of the products in most solvents, the IR spectrum was
obtained only for a solution of VII in chloroform; the spectrum of this solution contains NH, bands at 3450
and 3380 cm™1,

The cyclization of nitriles I-V is apparently an intramolecular electrophilic substitution reaction that
proceeds through a step involving the formation of ionic complex VI, in which the positively charged carbon
atom attacks the adjacent benzene ring.

EXPERIMENTAL

2-Arylaminonicotinonitriles (I-V). A mixture of 0.01 mole of 2-chloronicotinonitrile [3] and 0.01 mole
of arylamine was heated at 150-180° for 20-30 min, after which it was treated with hot water, and the resi-
due was crystallized from methanol.

*See [1] for communication V.
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TABLE 1. 2-Arylaminonicotinonitriles (I-V)

Found, Calculated, g

Com- R mp °c Empirical "——_-_:7 D——]—r —v*—gi—o— =]

pound formula  jcHay| H ’ N |c(Hab| H [ N -:’1

— ! T

1| H 129 | CyoHaNg S N O T T

11 p-CHs | 114—115| CisH;iN; 74,5 53 | 20,0 | 74,6 53 20,1 41

HI 0-CH; | 102—103§ C;sH; N3 74,6 55 | 20,1 74,6 5,3 20,1 56

v p-Br 141—142 | C,HgBrN; | (29,5) — | 15,1 [ (89,2} — 15,3 58

\% p-Cl 135—137 | CjoHgCIN; | (15,5) — | 18,0 | (15,3)] — 18,3 55
TABLE 2. 9-Amino-4-azaacridines (VII-XI)

Found* BN

Coma . mp °c Empirical oun Calculated 'E’:

poun formula 1o oty qin | M |c %‘H. %; N, %! M| &

N

VII H 277—280 | Cy2HgN3 73,81 4,8]21,81(205,5 73,9{ 4,6 ’ 21,5 119511 42

VI 7-CH; | 295—297 | CisHyNa 74,6 5.2 (19,8211 746, 53 ‘ 20,1 |1209 57

X 5-CH; | 278280 CisHyN; 74,71 52120,01218,9| 74,6 ' 53 20,1209 45

X 7-Br 300—301 | Ci2HgBrN; | — | — | 15,2280 — I — 11531274 50

X1 7-Cl 308—309 | CpHsCIN, — - 118,31233,7| — i — | 18,31229,6! 65

*In the case of VII and XI, 2 and 2.1% active hydrogen are
found, respectively.

9-Amino-4-azaacridines (VII-XI). A 1.5-g sample of anhydrous aluminum chloride was added to 0.01
mole of 2-arylaminonicotinonitrile, and the mixture was heated at 180-200° for 30-40 min. It was then de-
composed in the cold with 10% HCI solution, and excess 30% NaOH solution was added. The resulting pre-
cipitate was removed by filtration and crystallized from ethanol.

4-Aza-9-acridone (XII). A mixture of 0.01 mole of 2-anilinonicotinonitrile and 10 ml of polyphos-
phoric acid was heated at 150° for 5 h, after which it was diluted with water and neutralized with 10% ammo-
nium hydroxide. The resulting precipitate was crystallized from methanol to give 0.45 g (45%) of 4-aza-9-
acridone with mp 278-279° [4]. A mixture of this product with VII melted at 250°.

Hydrolysis of VII. A solution of 0.7 g of VII in 10 ml of 15% HCI was refluxed on a sand bath for 5 h,
after which it was cooled and neutralized with 10% ammonium hydroxide. The resulting precipitate was re-
moved by filtration and crystallized from methanol to give 0.24 g (34%) of a product with mp 278-279°. No
melting-point depression was observed for a mixture of this product with a sample of XII obtained in the
preceding experiment.
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