SYNTHESIS OF 1-AMINOANTHRAPYRIDONES AND
THEIR DERIVATIVES

M. V. Kazankov, G. I, Putsa, UDC 547.837.6.07
and L. L. Mukhina

1-Aminoanthrapyridones are obtained when 1-anthrapyridonylpyridinium chlorides are
heated in high-boiling amines, The synthesis of a number of substituted N-chloroacetyl-
1-aminoanthraquinones, 1~ anthrapyrldonylpyrldmlum chlorides, and 1-aminoanthra~
pyridones is described.

1-Alkylaminoanthrapyridones are of interest for use as luminophores [1]. In the present study, we
undertook the synthesis of 1-aminoanthrapyridones that do not contain substituents in the amino group, give
intense luminescence in solutions during irradiation with UV light, and can be used as effective lumino-
phores in daylight fluorescent pigments [2]. Only one compound — 1-amino-6-isopropylamino~N-isopropyl-
anthrapyridone, obtained by ammonolysis of the corresponding 1~chloro derivative — is described in the
literature [3]. We investigated the possibility of obtaining 1-aminoanthrapyridones by cleavage of the pyrid-
ine ring in l-anthrapyridonylpyridinium salts; this reaction has not been studied in this series of compounds.

It is known that the action of basic reagents on pyridinium salts contdining electron-acceptor group-
ings attached to the nitrogen atom may lead to complete cleavage of the pyridine ring to give the corre-
sponding primary amines [4]. 1-Anthrapyridonylpyridinium chlorides are obtained by the action of pyridine
on N-chloroacetyl-1-aminoanthraquinones [5,6]; owing to the ease of reductive elimination of the pyridinium
group, they are used as intermediates in the synthesis of anthrapyridones that do not contain substituents in
the 1 position [7]. It was found that 1-anthrapyridonylpyridinium chloride and its N-methyl analog (XV and
XV1i, Table 2) undergo quantitative cleavage of the pyridine ring to give 1-aminoanthrapyridones (XXVII
and XXIX, Table 3), which crystallize directly out of the reaction mass in 98-99% yields with a high degree
of purity [8], when they are heated in high-boiling aromatic and aliphatic amines (for example, aniline,
toluidines, morpholine, hexylamine, and cyclohexylamine)., The use of other basic reagents (alkalis, for
example) in this reaction gives poor results: the intermediately formed products of cleavage of the pyrid-
ine ring undergo ambiguous transformations in this case.

The R{-R, values are presented in Tables 1-3,

This method makes it possible to obtain 1-aminoanthrapyridone derivatives that contain various sub-
stituents attached to both the heterocyeclic nitrogen atom and the anthrone ring. Acylation of the substituted
1-amino-, 1-alkylamino-, or l-arylaminoanthraquinones with acetyl chloride gives N-chloroacetylamino-
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TABLE 3. 1-Aminoanthrapyridones

1500

Comp.

XXVIII
XXIX
XXX
XXXI
XXX1I
XXXIIL
XXXIV
XXXV
XXXVI
XXXVII
XXXVIIT
XXXIX
XL

XLI

* This compound melts above 350°,

T This compound was crystallized from chlorobenzene; the remaining compounds were crystallized from aqueous dimethyl-

formamide,

anthraquinones (I-XIV, Table 1), which are converted
to 1-anthrapyridonylpyridinium chlorides (XV-XXVII,
Table 2) by the action of pyridine. Heating of the latter

"in aniline gives 1-aminoanthrapyridones with the cor-

responding substituents (XXVII-XLI, Table 3). The
reactions give high yields and can be used for the prep-
arative synthesis of 1-aminoanthrapyridone derivatives.

When substituents that are capable of exchange
with an amine residue are present in the 1-anthrapyrid-
onylpyridinium chlorides, the preparation of 1-amino-
anthrapyridones can be carried out with retention of the
original substituent, since the cleavage of the pyridine
ring proceeds with much greater ease than nucleophilic
substitution in the anthrapyridone. Thus 1-amino-6-
bromo-N-methylanthrapyridone (XXXIX) is formed in
96% yield when 6-bromo-N-methyl-1-anthrapyridonyl-
pyridinium chloride (XXIV) is heated in aniline to 100°,
Increasing the reaction temperature gives 1-amino-6-
anilino- N-methylanthrapyridone (X1).

The introduction of an amino group into the 1
position has virtually no effect on the lability of the
bromine atom in 6-bromoanthrapyridones, which react
with nucleophilic agents under the same conditions as
1-amino-6-bromoanthrapyridones (XXXVIII and XXXIX).
Owing to this, it becomes possible to obtain various 6-
substituted 1-aminoanthrapyridones (for example, XL
and XLII) starting both from the corresponding sub-
stituted 1-aminoanthraquinones (for example, XII and
XI) and from 6-bromo derivatives of 1-aminoanthra~
pyridones (for example, XXXVIII and XXXIX). Depend-
ing on the character and position of the substituent,
one of the indicated paths may be more expedient,

N-Methylanthrapyridone has a long-wave absorp-
tion band at 405 nm (loge 3.73). The introduction of
an amino group into the 1 position leads to an increase
in the intensity and a smallbathochromic shift of this
band: A max 430 nm (loge 4.18) for 1-amino-N~methyl-
anthrapyridone (XXIX). It is interesting that the band
characteristic for XXIX and unsubstituted N-methyl-
anthrapyridone at 412 nm (loge 3.94) is retained along
with the appearance of a new long-wave maximum at
512 nm (log € 4.15) in the spectrum of 1-amino-6-
anilino- N-methylanthrapyridone (XL), while this band
is absent in the spectrum of 6-anilino-N-methylanthra-
pyridone (Fig. 1).

EXPERIMENTAL

The absorption spectra were recorded with an
SF-4 spectrophotometer.

N-Chloroacetyl-1-aminoanthraquinones (I-XIV),
A mixture of 10 g of 1-aminoanthraquinone derivative,
50-100 ml of benzene, and 10 ml of chloroacetyl chlo-
ride was refluxed for 0.5-1 h until the starting anthra-
quinone was completely absent on the chromatogram in
a thin layer of Al,O; (chloroform). The mixture was




cooled, and the precipitated needles were removed by
filtration and washed with benzene (Table 1).

1-Anthrapyridonylpyridinium Chlorides (XV-
XXVII), A solution of N-chloroacetyl-1-aminoanthra-
quinone in a 20-fold amount of pyridine was refluxed for
20-30 min, during which needles precipitated, The mix-
ture was cooled, and the needles were removed by fil-
tration and washed with benzene and ether (Table 2).

A, nm When pure N-chloroacetyl-1-aminoanthraquinones were
used, the 1-anthrapyridonylpyridinium chlorides were
isolated in analytically pure form without additional
Fig.1. Absorption spectra (in chlorobenzene): treatment,

1) N-methylanthrapyridone; 2) 1-amino-N-
methylanthrapyridone (XXIX); 3) 1-amino-6-
anilino-N-methylanthrapyridone (X1.); 4) 6-
anilino~-N-methylanthrapyridone.
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1-Aminoanthrapyridones (XXVIII-XLI). A mix-
ture of the 1-anthrapyridonylpyridinium chloride deriva-
tives (XV-XXVII) and a fivefold amount of aniline was
heated to the boiling point and cooled to 80°. A 10-fold
quantity of methanol was added, and the precipitated
needles were removed by filtration and washed with methanol to give the corresponding 1-aminoanthra-
pyridone derivative (Table 3), In the preparation of 6-bromo derivatives of 1-aminoanthrapyridones
(XXXVII-XXXIX), the temperature was raised to 100°, the mixture was stirred for 10-15 min, and the
products were isolated as indicated above. In the preparation of 1-amino-4-cyciohexylanthrapyridone
(XXXII), cyclohexylamine was used in place of aniline, and the reaction mass was diluted with 5% hydro-
chloric acid, after which the precipitate was removed by filtration and washed.

1-Amino-6-anilino-N-methylanthrapyridone (XI). A. The preparation from XXVI is presented ahove,

B. A mixture of 1 g of XXIV or XXXIX, 5 ml of aniline, 0.5 g of anhydrous sodium acetate, 0.1 g of
copper acetate, and 0.1 g of copper powder was refluxed for 1.5 h, after which the mixture was cooled to
80° and diluted with 15 ml of methanol. The precipitate was removed by filtration, washed with methanol,
and crystallized to give XL in 80% yield.

1-Amino-6-anilino-4-methylanthrapyridone (XLII), This compound was obtained in 75% yield from
1-amino-6-bromo-4-methylanthrapyridone (XXXVIII), as in the preparation of XL (by method B). The dark
red needles had mp 305-306° (from aqueous dimethylformamide). Found,%: C 75.2; H 4.5; N11.3,
CyH{N;0,. Caleulated,%: C 75.2; H4.7; N11.4,
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