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1-Aminoanthrapyr idones  a re  obtained when 1-anthrapyr idonylpyr id in ium chlor ides  a r e  
heated  in high-boil ing amines .  The synthes is  of a number  of subst i tuted N-ch loroace ty l -  
1-aminoanthraquinones ,  1-anthrapyr idonylpyr id in ium chlor ides ,  and 1 -aminoan th ra -  
pyr idones  is desc r ibed .  

1-Alkylaminoanthrapyr idones  a re  of in te res t  for use  as luminophores  [1]. In the presen t  study, we 
under took the synthes is  of 1 -aminoanthrapyr idones  that do not contain subst i tuents  in the amino group, give 
intense luminescence  in solutions during i r rad ia t ion  with UV light, and can be used as effective lumino-  
phores  in daylight f luorescent  pigments  [2]. Only one c o m p o u n d -  1 - a m i n o - 6 - i s o p r o p y l a m i n o - N - i s o p r o p y l -  
anthrapyridone,  obtained by ammonolys i s  of the corresponding 1-chloro  der iva t ive  - is desc r ibed  in the 
l i t e ra tu re  [3]. We invest igated the poss ibi l i ty  of obtaining 1-aminoanthrapyr idones  by c leavage  of the pyr id -  
ine r ing in 1-an thrapyr idonylpyr id in ium sa l t s ;  this react ion  has not been studied in this s e r i e s  of compounds.  

I t  is known that the action of basic  reagents  on pyridinium sa l t s  containing e l ec t ron -accep to r  g roup-  
ings at tached to the ni t rogen atom may  lead to comple te  c leavage of the pyridine ring to give the c o r r e -  
sponding p r i m a r y  amines  [4]. 1-Anthrapyr idonylpyr id in ium chlor ides  a re  obtained by the action of pyridine 
on N-ch lo roace ty l - l - aminoan th raqu inones  [5,6]; owing to the ease  of reduct ive  el iminat ion of the pyridinium 
group, they a r e  used  as in te rmedia tes  in the synthesis  of anthrapyr idones  that do not contain subst i tuents  in 
the 1 posi t ion [7]. It was found that 1-an thrapyr idonylpyr id in ium chloride and its N-methyl  analog (XV and 
XVI, Table  2) undergo quanti tat ive c leavage  of the pyridine ring to give 1-aminoanthrapyr idones  (XXVIII 
and XXIX, Table  3), which c rys t a l l i ze  d i rec t ly  out of the reac t ion  m a s s  in 98-99~ yields with a high degree  
of pur i ty  [8], when they a re  heated in high-boil ing a romat ic  and aliphatic amines  (for example ,  aniline, 
toluidines,  morphol ine ,  hexylamine,  and cyclohexylamine) .  The use  of other bas ic  reagents  (alkalis,  for 
example) in this r eac t ion  gives poor r e su l t s :  the in te rmedia te ly  fo rmed  products  of c leavage  of the py r id -  
ine r ing undergo ambiguous t r ans fo rma t ions  in this c a se .  

The R1-R 4 values a r e  presented  in Tables  1-3.  

This method makes  it poss ible  to obtain 1-aminoanthrapyr idone  de r iva t ives  that contain var ious  sub-  
st i tuents  at tached to both the he te rocyel ic  ni t rogen atom and the anthrone r ing .  Acylation of the subst i tuted 
1 -amino - ,  1 -a lky lamino- ,  or 1-ary taminoanthraquinones  with acetyl  chloride gives N-ch lo roace ty lamino-  
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anthraquinones (I-XIV, Table 1), which are  converted  
to 1-anthrapyridonylpyridinium chlor ides  (XV-XXVII, 
Table 2) by the action of pyridine.  Heating of the latter 
in anil ine g ives  1-aminoanthrapyridones  with the c o r -  
responding substituents ( x x v m - x L I ,  Table 3). The 
react ions  give high yie lds  and can be used for the prep-  
arat ive  synthes i s  of 1-aminoanthrapyridone der ivat ives .  

When substitx~ents that are capable of exchange 
with an amine res idue  are present  in the 1-anthrapyrid-  
onylpyridinium chlor ides ,  the preparat ion of 1 - a m i n o -  
anthrapyridones can be carr ied  out with retention of the 
original  substituent,  s ince  the c leavage  of the pyridine 
ring proceeds  with much greater  ease  than nucleophil ic  
substitution in the anthrapyridone.  Thus 1 - a m i n o - 6 -  
bromo-N-methy lanthrapyr idone  (XXXIX) is formed in 
96% yield when 6 - b r o m o - N - m e t h y l - l - a n t h r a p y r i d o n y l -  
pyridinium chloride  (XXIV) is  heated in aniline to 100 ~ . 
Increas ing the react ion  temperature  g ives  1 - a m i n o - 6 -  
ani l ino-  N-methylanthr apyridone (XL). 

The introduction of an amino group into the 1 
posi t ion has virtual ly  no effect on the labil ity of the 
bromine  atom in 6-bromoanthrapyridones ,  which react  
with nucleophil ic  agents under the s a m e  condit ions as 
1 -amino-6 -bromoanthrapyr idones  (XXXVIIII and XXXIX). 
Owing to this ,  it b e c o m e s  poss ib le  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 
XIII) and f rom 6 -bromo  der ivat ives  of  1 -aminoanthra-  
pyridones (for example ,  XXXVIII and XXXIX). Depend- 
ing on the character  and pos i t ion of the substituent,  
one of the indicated paths may be m o r e  expedient.  

N-Methylanthrapyridone has a long-wave  absorp-  
t ion band at 405 nm (log ~ 3.73).  The introduction of 
an amino group into the 1 posi t ion leads to an i n c r e a s e  
in the intensity  and a s m a l l  bathochromic  shift of this 
band: Ama x 430 nm (log e 4.18) for 1 - a m i n o - N - m e t h y l -  
anthrapyridone (XXIX). It is  interest ing  that the band 
character i s t i c  for XXIX and unsubstituted N - m e t h y l -  
anthrapyridone at 412 nm (log e 3.94) is retained along 
with the appearance of a new long-wave  max imum at 
512 nm (log e 4.15) in the spectrum of 1 - a m i n o - 6 -  
ani l ino-N-methylanthrapyridone  (XL), while  this band 
is  absent in the spec trum of 6 -an i l ino -N-methy lanthra-  
pyridone (Fig.  1). 

EXPERIMENTAL 

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

N-Chlor oac etyl-l-aminoanthr aquinones (I-XIV). 
A mixture of 10 g of l-aminoanthraquinone derivative, 
50-100 ml of benzene, and I0 ml of chloroaeetyl 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 AI203 (chloroform). The mixture was 

1500 
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Fig. I. Absorption spectra (in chlorobenzene): 
I) N-methylanthrapyridone; 2) 1-amino-N- 
methylanthrapyridone (XXIX); 3) l-amino-6- 
anilino-N-methylanthrapyridone (XL); 4) 6- 
anilino- N-methylanthr apyridone. 

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

l-Anthrapyridonylpyridinium Chlorides (XV- 
XXVII). A solution of N-ch lo roace ty l - l - aminoan th ra -  
quinone in a 20-fold amount of pyridine was refluxed for 
20-30 rain, during which needles precipitated.  The mix-  
ture  was cooled, and the needles were removed by fi l-  
t ra t ion and washed with benzene and ether (Table 2). 
When pure N-chloroace ty l - l -aminoanthraquinones  were  
us ed, the 1-anthrapyridonylpyridinium chlorides were 
isolated in analytically pure form without additional 
t rea tment .  

1-Aminoanthrapyridones (XXVIII-XLI). A mix-  
ture  of the 1-anthrapyridonylpyridinium chloride der iva-  
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 l-aminoanthrapyridones 
(XXXVIII-XXXIX), the temperature was raised to 100 ~ the mixture was stirred for 10~15 rain, and the 
products were isolated as indicated above. In the preparation of 1-amino-4-cyelohexylanthrapyridone 
(XXXII), eyelohexylamine 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 (XL). A. The preparation from XXVI is presented above. 

B. A mLxture of 1 g of XXIV or XXXIX, 5 ml of aniline, 0.5 g of anhydrous sodium acetate, 0.I g of 
copper acetate, and 0.I 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. 

l-Amino-6-anilino-4-methylanthrapyridone (XLII). This compound was obtained in 75% yield from 
l-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; N 11.3. 
C23HITN302. Calculated,~c: C 75.2; H 4.7; N 11.4. 
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