
OXAZOLOANTI-IRAPYRIDINES AND THEIR 

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

PROPERTIES 

UDC 547.837.6 '787.3 : 542.951 

Acylat ion of 1 -aminoan th rapyr idones  gives  oxazo loan thrapyr id ines ,  for  which reac t ions  with 
opening of the oxazole  r ing  a r e  c h a r a c t e r i s t i c :  1 -acy laminoan thrapyr idones  a r e  fo rmed  in 
acid and alkaline hydro lys i s ,  while 1 -an thrapyr idonylamid ines  and 1-anthrapyr idonyl imino  
e s t e r s ,  r e spec t ive ly ,  a r e  fo rmed  by the action of amines  and alkoxides.  S imi la r ly ,  d ioxazolo-  
an thrad ipyr id ines ,  which have  s i m i l a r  p r o p e r t i e s ,  a r e  fo rmed  f rom 1 ,8-d iaminoanthra  [ 1,9 : -  
4,10] - and 1 ,7-d iaminoanthra  [ 1,9:5,10] d ipyr idones .  P r o b l e m s  as soc ia t ed  with the m e c h a n i s m  
of  fo rmat ion  of the oxazoloanthrapyr id ines  a r e  examined.  

We have found that de r iva t ives  of  a new he te rocyc l ic  polycondensed s y s t e m  - oxazoloanthrapyr id ine  
(oxazolo [ 4,5-c] -8 H-dibenzo If ,ij] isoquinol in-8-one)  - a r e  fo rmed  in the acylat ion of 1 -aminoanthrapyr idones  
[ 1] .* The reac t ion  of 1 -aminoan thrapyr idone  (I) with ace t ic ,  benzoic ,  propionic ,  bu ty r i c ,  and enanthic an -  
hydr ides  p roceeds  to give the cor responding  2-subs t i tu ted  oxazoloanthrapyr id ines  (ffa-e) in high yie lds  and 
without contaminat ion by the acylamino de r iva t ives .  Oxazoloanthrapyr idines  that contain subst i tuents  in the 
anthrone r ing (IIf-i,  Table 1) we re  s i m i l a r l y  obtained. The acid chlor ides  or the acids  t h e m s e l v e s  in the 
p r e s e n c e  of POC13 and PC15 can be used in p lace  of the carboxyl ic  acid anhydrides .  Compounds II a r e  ex-  
t r e m e l y  read i ly  hydrolyzed to 1 -acy laminoan th rapyr idones  (HI, Table  2) by the act ion of acids and a lka l i s ,  
and III in turn  can be  again  conver ted  to II by the act ion of acid anhydr ides .  The la t te r  t r a n s f o r m a t i o n  a lso  
occu r s  as  a resu l t  of t he rm a l  dehydrat ion of III,  the conditions for  which and comple t eness  of  which depend 
on the p rope r t i e s  of  the acyl res idue .  For example ,  1 -benzamidoanthrapyr idone  (IIIb) in a sea led  cap i l l a ry  
me l t s  at a t e m p e r a t u r e  c lose  to the mel t ing  point of  1-phenyloxazoloanthropyr idine  (I]b, mp 292~ and under= 
goes comple te  convers ion  to the l a t t e r .  The acetyl  de r iva t ive  (1TIa) does not me l t  on heating to 350 ~ but a 
mix tu re  of deacyla t ion - 1 -aminoan thrapyr idone  (I) - and cycl iza t ion - 2 -methyloxazoloanthrapyr id ine  (IIa) - 
products  is fo rmed  when it is heated at  ~ 300 ~ for  15-20 min.  
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* See [2] for  b r i e f  communicat ion.  
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T A B L E 1 .  

C o m -  
p o u n d  l~, 

lIa. 
lib 
lic 
lid 
lie 
Ill 

Oxazoloanthrapyridines 

1% 

Ili 

CH~ 
C~H~ 
C2Hs 
C~Id~ 
C6H~ 
CH3 
CH~ 
C~FI~ 
CH~ 

H 
CHa C~I-I j 
CH~ 
CH~ 

,, , ,= 

. [ ~  .,~ Empirical 
~T"P" "~ I formula 

H 274--275 t 
H J 291--292 / 
H ~ 233--234 / 
H ] 216--217 / 
H ~ 142--143 
H [ 300--301 
H ] 279--280 
H | 320---321 
H | 303--304 

C181{mN202 
C23H,2NzO2 
C,�HI~N202 
C~oH,4N202 
C~31-12oN202 
Ct�H,~N20= 
C24H2oN202 
C~4HNN2Os 
C~gHuBrN~O~ 

, .  ,L . . . .  

Found, % Calc., %. Yield, 
i �9 " t 

9,3 75,7 3,8 9,4 75,9 4,0l 83 
76,6 4,4 8,8 76,4 4,5| 8,9 93 

7,9 77,8 5,8 8,1 77,51 5,7 80 
9,3 76,0 4,0 9,5 75,9 I 4,0 96 

78,4 5,4 7,5 78.2 t 5,5 7,6 97 
80,1 4.1 7,9 79,61 3,9 7,7 [ 95 
60,3 3,0 7,3 60.3} 2,9[ 7,4] 94 

* Compound lib was  c r y s t a l l i z e d  f r o m  ch lo robenzene ,  while  the 
r e m a i n i n g  compounds  w e r e  r e c r y s t a l l i z e d  f r o m  dioxane.  

T A B L  E 2. 

~OIll- [ R, 
pound 

i -Acylaminoanthrapyr idone  s 

o 
Rt lHN~--R2 

0 

R~ 'mp, ~ 

m , , 

Empirical Found, % Calc.,_~0 Yield, 
C H N % 

i a ve350H 710 9 1 Ilia j CH~ H CIaHt2N203 71,0 3,8 9,1 3,9 90 
C~Ht4N~O~ 75,3 ] 3,7 7,5 75,4 3,8 7,6 90 lIIb* C6Hs 

Via I CH3 CH~ 289~290 Cl~HI4N~Oa 71,9 4,3 8,7 71,6 4,4 8,8 89 
75,7 98 7,3 4,2 4,1 VIb I C~Hs CH3 250--251 C24H,6N203 75,6 7,4 

* Compound IIIb is conve r t ed  to lib on mel t ing .  Compounds  IIIa,b 
w e r e  c r y s t a l l i z e d  f r o m  aqueous  ace t i c  ac id ,  while  VIa,b w e r e  
c r y s t a l l i z e d  f r o m  aqueous  a lcohol .  

It is  i n t e r e s t i ng  that  2 -pheny loxazo loan th rapy r id ine  (IIb) is a l so  f o r m e d  in the r eac t i on  of  1 - a m i n o - N -  
m e t h y l a n t h r a p y r i d o n e  (IV), which has  the fixed s t r u c t u r e  of  a cyc l i c  amide ,  with benzoy l  ch lor ide  o r  benzo ic  
anhydr ide .  It s e e m e d  m o s t  l ike ly  tha t  the  spl i t t ing out  of  a me thy l  g roup  o c c u r s  a f t e r  c lo s ing  of  the  oxazo le  
r ing  to give an i n t e r m e d i a t e ,  which ,  as  a r e s u l t  of  the r ea l i za t i on  of  a l a c t i m  s t r u c t u r e  in the pyr id ine  r ing ,  
should have a q u a t e r n a r y  n i t rogen  a t o m  and be c o n s i d e r a b l y  labi le .  The l a t t e r  m a y  lead  e i ther  to d e m e t h y l a -  
t ion o r  to r ing  opening.  On the o the r  hand,  t h e r e  is a p robabi l i ty  o f  s tab i l i za t ion  of  this  s o r t  of  compound 
th rough  sa l t  f o r m a t i o n  under  the  inf luence of  a s t rong  acid .  In fac t ,  i f  one  cannot  o b s e r v e  an i n t e r m e d i a t e  
when the r eac t i on  is c a r r i e d  out  under  the usual  condi t ions ,  the r e a c t i o n  can be s topped at  the s tage  involving 
the f o r m a t i o n  of  the  2 - p h e n y l o x a z o l o a n t h r a - N - m e t h y l p y r i d i u i u m  sa l t  (Vb), which  p r e c i p i t a t e s ,  by  in t roduc t ion  
into the r e a c t i o n  m e d i u m  of  a m i n e r a l  ac id  - su l fur ic  o r  p e r c h l o r i c  ac id ,  fo r  example .  T r e a t m e n t  of  Vb with 
benzo ic  anhydr ide  o r  benzoy l  ch lo r ide  g ives  2 -pheny loxazo loan th rapy r id ine  (lib). The sa l t s  of  ca t ion  Vb 
a r e  r ead i ly  h y d r o l y z e d  by w a t e r  to give 1 - b e n z a m i d o - N - m e t h y l a n t h r a p y r i d o n e  (Vlb, Tab le  2), which ca n  be  
conve r t ed  to  sa l t s  Vb o r  oxazo loan th rapy r id ine  lib under  the  s a m e  condi t ions  as  in the case  of  the s t a r t ing  
1 - a m i n o - N - m e t h y l a n t h r a p y r i d o n e  (IV). Hydro lys i s  a l so  p r o c e e d s  by  the ac t ion  o f  a i r  m o i s t u r e ,  but  the sa l t s  
of  Vb can  be  ana lyzed  by  us ing  the  n e c e s s a r y  p r e c a u t i o n a r y  m e a s u r e s .  
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T A B L E  3 .  N -  ( 1 - A n t h r a p y r i d o n y l ) a m i d i n e s  and E s t e r s  o f  N-  (1- 
A n t h r a p y r i d o n y l ) i m i n o c a  r b o x y l i c  A c i d s  

C o m -  
p o u n d  

VIIa 
Vl lb 
VIIc 
VIId 
VIIe 

VIIIa 
VIIlb 
VllIc 
Vllld, 
VIIle 

IXa 
Xa 
Xb 

RI 

CHa 
CHs 
CHs 
CHs 
C~H~ 
CHa 
CnHs 
CaHs 
C~H~ 
C~H~ 
CHa 
CH~ 
C~Hs 

R~ 

R~vOCfI : ,  

o 

q 
O 

H 
CHs 
H 
H 
CHs 
CH3 
CHs 
H 
H 
H 
H 
CHs 
CHs 

R~\/NR2R3 
C 

N y , ' " ~  N __ R 4 

O 

VII, VIII 

R~ R~ ImP, ~ 

H H --* 
CH~ H --* 

C~HII H --* 
C~H~ H --* 
CH~ H --* 

CH~ CH~ 227--228 
CH~ CHs 235--236 
CaH~ CH~ 285--286 

[ CH~ [ 335--336 
H /CH~/ 190-191 CaH~a 

- / -- I228--~29 
- -  l - -  ]2.18--219 

* Compounds  V l I a - d  and IXa a r e  
VIIe i s  c o n v e r t e d  to fib. 

IX, X 

Empirical Found, % 
 ormula 

C,sHlsN3Oe 71.514.31 13,71 
C2oH,TN302 72.4t 5.3J 12,7 
C24H23N302 74.315.21 10,6 
C24HI7N~O2 75.714.51 ll,2i 
C~H,gNsO~ 76,2t4.91 10.4i 
C2tHIoN~O~ 72,8[ b,41 12.11 
C26H21NzO2 76,51 5,11 10,21 
C3oH2tN30~ 78.914.71 9.01 
C24HITN302 75.814.41 ll.ll 
C~oH29N30~ 77.8] b.l I 9,31 
C19HI4N20s 71.6} 4.51 8.51 
C2oHI6N~O3 72.|[4.tji 8,2 
C2sH~N~O~ 79.214.7] 7,3 

c o n v e r t e d  

Calc., % Yield, 

I 
71,3 4.31 13,81 97 
72,5 5.2112,71 98 
74,7 6.01 I0,9[ 98 
75,9 4.br ll,01 95 
76,3 4.81 |0,61 89 
73,0 5.5] 12,2[ 90 
76,65.2110,3198 

75,9 4,5 11,0 98 
77,7 6,3 90 96 
71,7 4,4 818 80 
72,3' 4.9 84 94 
79,3 4.81 7:4 95 

to IIa on h e a t i n g ,  whi l e  

R 

~ -'O A- 
t .  

CH~ 

Ii 
O 

V a,b 

a R =CH3; b R =(.:~H 5 

When 1 - a m i n o - N - m e t h y l a n t h r a p y r i d o n e  (IV) i s  h e a t e d  with  a c e t i c  a n h y d r i d e  even  up to 200 ~ (in s e a l e d  
a m p u l s ) ,  on ly  1 - a c e t a m i d o - N - m e t h y l a n t h r a p y r i d o n e  (Via) i s  f o r m e d ,  and  2 - m e t h y l o x a z o l o a n t h r a p y r i d i n e  (]~a) 
i s  not  d e t e c t e d .  At  the  s a m e  t i m e ,  a 2 - m e t h y l o x a z o l o a n t h r a - N - m e t h y l p y r i d i n i u m  s a l t  ('Ca) i s  f o r m e d  i n  t he  
p r e s e n c e  o f  a m i n e r a l  a c i d ,  i . e . ,  c l o s i n g  o f  t he  o x a z o l e  r i n g  a l s o  o c c u r s  d u r i n g  a c e t y l a t i o n  of  IV, but  in  t h i s  
c a s e  t h e  i n t e r m e d i a t e  i s  a p p a r e n t l y  m o r e  i n c l i n e d  to r i n g  open ing  than  to  d e m e t h y l a t i o n ,  in c o n t r a s t  to Vb,  
in  which  the  o x a z o l e  r i n g  i s  m o r e  s t a b l e .  In f a c t ,  the  c h a r a c t e r  o f  t he  s u b s t i t u e n t  in  the  2 p o s i t i o n  has  a 
p r o n o u n c e d  e f fec t  on the  s t a b i l i t y  o f  the  o x a z o l e  r i n g  in c a t i o n s  o f  V: a phenyl  g r o u p  s t a b i l i z e s  i t  m u c h  m o r e  
than  a m e t h y l  g roup .  Thus  the  s a l t s  o f  the  c a t i o n  o f  Va a r e  even l e s s  r e s i s t a n t  to h y d r o l y s i s  t han  the  s a l t s  
of  Vb and a r e  r a p i d l y  c o n v e r t e d  to 1 - a c e t a m i d o - N - m e t h y l a n t h r a p y r i d o n e  (V/a, T a b l e  2) in a i r ,  bu t  t h e y  c a n  
a t  the  i n s t a n t  t hey  a r e  f o r m e d  b e  i n t r o d u c e d  into r e a c t i o n s  tha t  c o n f i r m  the  s t r u c t u r e  o f  Va a s  the  m e t h y l  
a n a l o g  of  Vb. 

It c an  be  a s s u m e d  tha t  the  f o r m a t i o n  o f  o x a z o l o a n t h r a p y r i d i n e s  a l s o  in the  c a s e  of  t he  a b s e n c e  of  a 
s u b s t i t u e n t  a t t a c h e d  to the  h e t e r o c y c l i c  n i t r o g e n  a t o m  in the  s t a r t i n g  1 - a m i n o a n t h r a p y r i d o n e  a l s o  p r o c e e d s  
t h r o u g h  i n t e r m e d i a t e  s t r u c t u r e s  s i m i l a r  to  V (with B i n s t e a d  of  CI-I 3) wi th  s u b s e q u e n t  s p l i t t i n g  out  o f  a p r o -  
ton.  With  t h i s  m e c h a n i s m  t h e r e  i s  no n e e d  f o r  p r i o r  c o n v e r s i o n  of  the  l a c t a m  f o r m ,  in wh ich  the  a n t h r a -  
p y r i d o n e s  e x i s t  [3], to the  l a c t i m  f o r m .  The  e a s e  o f  h y d r o l y t i c  open ing  of  the  o x a z o l e  r i n g  in the  o x a z o l o a n -  
t h r a p y r i d i n e s  c o m p e l l e d  us  to  i n v e s t i g a t e  the  p o s s i b i l i t y  of  the  open ing  of  the  r i n g  u n d e r  t he  i n f luence  not  
on ly  o f  the  h y d r o x y l  ion  but  a l s o  o f  o t h e r  n u c l e o p h i l e s .  As  n u c l e o p h i l i c  a g e n t s  we s e l e c t e d  a m m o n i a ,  a m i n e s ,  
and a l k a l i - m e t a l  a l k o x i d e s .  O x a z o l o a n t h r a p y r i d i n e s  Ha,b r e a c t  even  in  the  co ld  w i t h  a m m o n i a ,  p r i m a r y  and 
s e c o n d a r y  a m i n e s  (for e x a m p l e ,  m e t h y l - ,  d i m e t h y l - ,  and c y c l o h e x y l a m i n e s  and  an i l ine )  to g ive  the  c o r r e -  
s p o n d i n g  N -  ( 1 - a n t h r a p y r i d o n y l ) a c e t a m i d i n e s  o r  N-  ( 1 - a n t h r a p y r i d o n y l ) b e n z a m i d i n e s  (VI Ia - e ,  T a b l e  3). We 
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w e r e  unable to find d i r ec t  indications of  the fo rmat ion  of amidines  as  a r e su l t  of the reac t ion  of oxazoles  
with amines  in the l i t e r a t u r e . *  On the bas i s  of  the analyt ica l  da ta ,  i t  could be  a s sumed  that  VII a r e  e i ther  
an thrapyr idones  that  contain an amidine grouping in the 1 posit ion o r  1 -acy lamino-2 -aminoan th rapy r id ine  
de r iva t ives .  The fact  that  VII a r e  soluble in aqueous alkal i  solutions and a r e  isolated unchanged on ac id i f i -  
cation spoke in favor  of  the amidine  s t ruc tu re .  This indicates  that  an thrapyr idone  de r iva t ives  capable  of 
enolization in alkal ine media  a r e  fo rmed  as a r e su l t  of the reac t ion .  To p rove  the s t ruc tu re  of  VII, we a t -  
tempted  to obtain some  of them by a l t e rna t ive  synthes is  using the  s tandard  method for  the p repa ra t ion  of 
amidines  - by the reac t ion  of amines  with N,N-dia lkylamides  of  carboxyl ic  acids in the p r e s e n c e  of p h o s -  
phorus  oxychtor ide  [5]. However ,  we found that  one cannot obtain amidines  by reac t ion  of 1 - aminoa n th r a -  
pyr idone (1) with d imethy lace tamides  and benzamides ,  s ince under  the reac t ion  conditions they a r e  conver ted  
comple te ly  to oxazoloanthrapyr id ines  Ha,b. Only t r a c e s  of amidines  can be obse rved  on the c h r o m a t o g r a m s  
when the max ima l ly  mild  conditions a r e  used. The amidine  can be obtained only when d ime thy l fo rmamide  is 
used in this  react ion.  The act ion of the l a t t e r  and phosphorus  oxychlor ide  on I gave  N- (1-anthrapyr idonyl) -  
N ' ,N ' -d ime thy l fo rmamid in ium hydrochlor ide  (VIIf), which on fur ther  heating is conver ted  to the s ta r t ing  1- 
aminoanthrapyr idone  (1), and the format ion  of an oxazoloanthrapyr id ine  that  does not contain a subst i tuent  
in the 2 posi t ion (1I, R = H) is not observed .  It should be pointed out that the la t te r  also is not fo rmed  in 
the d i rec t  formyla t ion  of I; th is ,  in conjunction with the data p resen ted  above on the t he rma l  eyel izat ion of 
1 -acy laminoan thrapyr idones  (IIIa,b), indicates  the effect  of the subst i tuent  in the acyl  res idue  on the f o r m a -  
tion and s tabi l i ty  of the oxazoloanthrapyr id ines  t hemse lves  and not only the i r  sa l t s  (of the V type). 

If VII have the amidine  s t r u c t u r e ,  then, on the bas i s  of the data p resen ted  above,  r e v e r s e  t r a n s f o r m a -  
tion to oxazoloanthrapyr id ines  should a lso  be  cha r ac t e r i s t i c  for them. In fact ,  VIIa-e  a r e  readi ly  conver ted  
to IIa,b on heating. Since, the format ion  of benzoxazoles  f r o m  N-(2-hydroxyphenyl)amidines  is known [6], 
cycl iza t ion is a proof  in favor  of  the amidine s t ruc tu re  of VII. 

Oxazoloanthrapyr idinium sa l t s  (Va,b) r e a c t  with ammonia  and amines  in analogy with oxazo loan th ra -  
pyr id ines  ga ,b  to give N- (N-me thy l - l - an th r apy r idony l ) amid ines  (VIIIa-e, Table 3). In view of the fact  that  
the p r e s e n c e  of a methyl  group at tached to the he te rocyc l ic  ni t rogen a tom in t e r f e re s  with the cycl izat ion of 
the l a t t e r  to oxazole  de r iva t ives ,  the i r  s t r uc tu r e s  can be conf i rmed by the synthesis  of amidines  f r o m  1-  
amino-N-methy lan th rapyr idone  (IV). Thus subs tances  identical  to VIIfa were  obtained by reac t ion  of IV with 
d imethy lace tamide  and POC13 with subsequent  t r an s fo rma t ion  of the resul t ing amidine hydrochlor ide  to the 
base  and t r e a t m e n t  of sulfate  Va with d imethylamine .  The analogy in the chemica l  and spec t r a l  p r o p e r t i e s  
of  VII and VIII shows that  the f o r m e r  a lso  have amidine  s t ruc tu r e s .  

The reac t ion  of oxazoloanthrapyr id ines  with a lka l i -meta l  alkoxides a lso  leads to opening of the oxazole  
r ing to give imino e s t e r s .  Thus,  for  example ,  the reac t ion  of sodium methoxide with IIa gave methyl  N- (1- 
an thrapyr idonyl ) iminoace ta te  (IXa), the s t r u c t u r e  of  which is conf i rmed by convers ion  of it to N - ( l - a n t h r a -  
py r idony l ) -N ' ,N ' -d ime thy lace t amid ine  (VIIb) by t r e a t m e n t  with d imethylamine;  this is  c h a r a c t e r i s t i c  for  
imino e s t e r s  [7]. Iznino e s t e r  IXa is conver ted  to 2-methyloxazoloanthrapyr id ine  (Ha) on heating with the 
s ame  ease  as  amidines  VII. A s i m i l a r  reac t ion  a lso  occurs  in the in teract ion of oxazoloanthrapyr id in ium 
sa l t s  Va,b with sodium methoxide.  The i r  r eac t iv i ty  is so high that  i t  enables one to obtain imino e s t e r s  by 
the act ion of a lcohols .  For example ,  imino e s t e r s  Xa,b (Table 3) were  obtained by reac t ion  of sa l t s  Va,b 
with methanol .  In this reac t ion ,  as in the hydro lys i s ,  a higher  reac t iv i ty  is obse rved  for 2-methyl  d e r i v a -  
t ive Va - t h e  reac t ion  c o m m e n c e s  even in the cold - w h i l e  2-phenyl der iva t ive  Vb r eac t s  with methanol  only 
on heating.  The comple te  analogy in the s t r u c t u r e s  of  the products  of  monotypic t r a n s f o r m a t i o n s  of oxazo lo-  
an thrapyr id ine  and oxazoloanthra - lq -methylpyr id in ium sa l t s  r a i s e s  no doubts about the V s t ruc tu re  proposed  
for  the la t t e r .  

Acylation of 1 ,8-d iaminoanthra  [1,9:4,10] - and 1 ,7-d iaminoanthra  [1,9:5,10] d ipyr idones ,  which we p r e -  
viously synthes ized in [8], leads  to closing of two oxazole  r ings ,  as  a r e su l t  of which we obtained d ioxazolo-  
an thradipyr id ines  (for example ,  XI and XID, for  which faci le  opening of  the oxazole  r ings during hydro lys i s  
and in reac t ions  with amines  and alkoxides is a lso  c h a r a c t e r i s t i c .  For example ,  as  a resu l t  of the reac t ion  
of XI and XII with buty lamine ,  we obtained anthradipyr idones  with two amidine groupings (XIII, XIV), which, 
l ike amidines  VII, a r e  again cycl ized on heating to fo rm XI and XII. The s t ruc tu r e s  of dioxazoles  XI and XII 
a r e  conf i rmed by the analyt ical  data and chemical  p r o p e r t i e s  and by the IR s p e c t r a ,  which do not contain 
bands of the s t re tch ing  v ibra t ions  of  the carbonyl  groups.  

* Data on the p repa ra t ion  of amidines  by the act ion of amines  on pyronoxazoles  we re  published a f te r  c o m p l e -  
tion of this por t ion of the r e s e a r c h  [4]. 
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Amidines that a re  the products  of the react ion of 2-alkyloxazoloanthrapyridines with ammonia and 
aliphatic p r i m a r y  and secondary  amines  have intense luminescence;  this ,  in conjunction with the ease and 
completeness  of the react ion,  makes ,  in our opinion, the oxazoloanthrapyridines interest ing reagents for 
use during analysis  of  other  investigated substances  that contain an aliphatic amino group. 

EXPERIMENTAL 

Oxazoloanthrapyridines (IIa-i). A mixture of 1 g of I or substituted I and I0 g of the carboxylic acid 
anhydride was refluxed for 20-30 rain, cooled, and filtered. The filtrate was washed with alcohol. 

2-Methyloxazoloanthrapyridine (IIa). A. This compound was obtained from I via the method described 

above. 

B. Three  drops of POC13 were  added to a suspension of 1 g of I in 4 ml of acetic acid,  during which I 
dissolved and the mixture turned red. It was then refluxed for 10-15 rain, af ter  which it was cooled, and the 
precipi tated needles were removed by fi l tration and washed with alcohol to give the product  in 93% yield. 

C. The compound was obtained f rom IIIa by methods A or  B (the yields were  90 and 88%, respectively).  

D. A 0.1-g (0.38 mmole) sample of I was heated in 7.5 ml (0.10 mole) of dimethylaeetamide up to 80 ~ 
0.1 ml (0.001 mole) of POC13 was added, and the mixture  was s t i r red  at 130 ~ for 1 h. It was then cooled and 
fil tered to give 0.08 g (73%) of IIa. 

E. A 0.8-g sample of imino es te r  IXa was refiuxed in chlorobenzene for 5 h, af ter  which the mixture 
was cooled and filtered. The solid was washed with ether to give 0.68 g (94%) of  IIa. 

2-Phenyloxazoloanthrapyridine (I]b). A. This compound was obtained f rom I or  IV via the usual 
method. 

B. A mixture of a 0.1-g sample of I, IV, o r  VIb and 6 ml of benzoyl chloride was refluxed for 15-20 
rain, af ter  which it was cooled and fi l tered to give the product in 89% yield. 

C. A mixture  of 0.1 g (0.4 mmole) of I and 3 g (20 mmole) of dimethylbenzamide was heated to 120 ~ 
three  drops of POC13 were  added, and the mixture was cooled and filtered to give 0.12 g (90%) of  lib. 

D. A 0.1-g sample of amidine VIIe was refluxed in 30 ml of dioxane for 1 h, af ter  which it was cooled, 
and the precipitated needles were removed by fil tration to give 0.084 g (95%) of IIb. 

2-Phenyloxazoloanthra-N-methylpyr id in ium Salts (Vb). A suspension of 0.5 g of IV or  VIb in 20 ml of 
benzoyl chloride or  benzoic anhydride containing four drops of 95% tt2SO 4 was s t i r red  at 100 ~ for 30 rain, a f -  
t e r  which the mixture was cooled and f i l tered,  and the precipi tated product  was washed with ether to give 
0.75 g (90%) of Vb sulfate. Similarly,  using HC104 in place of H2SO 4 we obtained Vb perchlorate .  Found: 
C 62.1; }I3.4; C1 7.5; N6.0%. C24t{~5C1N206. Calculated: C 62.3; H3.3;  C1 7.7; N6.1%. 

2-Methyloxazoloanthra-N-methylpyr id inium Sulfate (Va). This compound was obtained by the method 
used to p repa re  Vb sulfate. In a i r ,  Va was rapidly t rans formed  to Via. 

1 -Acetamido-  and 1-Benzamidoanthrapyr idones  (IIia,b). A. A 1-g sample of  IIa,b was dissolved by 
refiuxing in 60 ml of aqueous dtoxane (1:1), and 2 ml of 40% sodium hydroxide solution was added to the solu-  
tion. The mixture  was cooled, neutralized with sulfuric acid, and filtered. The solid was washed with water  
and alcohol. 

B. The compounds were  hydrolyzed under the conditions in method A using 1 ml of 35% hydrochlor ic  
acid in place of sodium hydroxide. 
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1-Ace tamido-N-methy lan th rapyr idone  (Via). A. This compound was obtained in the s a m e  way as  Va 
with acet ic  a n h y d r i d e - a c e t i c  acid (1:1) in p lace  of acet ic  anhydride.  The reac t ion  mix tu r e  was poured into 
wa t e r ,  and the p rec ip i ta te  was r emoved  by f i l t ra t ion  and washed with water .  

B. The sulfate  of Va was dissolved in wa te r ,  and Via immedia te ly  began to p rec ip i t a te  f rom the so lu-  
tion. 

1 -Benzamido-N-methy lan th rapyr idone  (Vlb). This compound was obtained by b r i e f  heat ing of a so lu -  
tion of Vb sulfate in wa t e r  or  aqueous alcohol; in the la t te r  c a se ,  Vib prec ip i ta ted  in the f o r m  of needles .  

N-(1-Anthrapyr idonyl )ace tamidine  and N-{1-Anthrapyridonyl)benzamidines  (VIIa-e). A 1-g (0.003 
mole) s ample  of  ]Ia,b was d isso lved  by heating in 50 ml  of  dioxane,  a f t e r  which 0.004-0.006 mole  of  a m -  
monia  or  amine  was added, and the solution immedia t e ly  took on a b r igh t -ye l low f u o r e s c e n t  color  and a 
c rys ta l l ine  p rec ip i ta te  began to form.  The mix tu re  was s t i r r e d  without heating for 20-30 rain,  a f t e r  which 
it  was f i l t e red ,  and the solid m a t e r i a l  was washed with wa te r ,  alcohol,  o r  e ther .  The reac t ion  can be c a r r i e d  
out in a suspension at  r o o m  t e m p e r a t u r e .  

N- (1 -Anth rapyr idony l ) -N ' ,N ' -d ime thy lace tamid ine  (VIlb). A. This  compound was obtained f r o m  IIa  
by the action of aqueous d imethylamine  via the method p resen ted  above.  The product  was c rys ta l l i zed  f r o m  
aqueous dioxane (needles). 

B. A mix tu re  of 1 g (0.003 mole) of imino e s t e r  IXa in 20 ml  of methanol  was heated  to 30 ~ and 0.9 
ml  (0.004 mole) of 20% aqueous d imethylamine  solution was added. The prec ip i ta ted  needles  were  r emoved  
by f i l t ra t ion and washed with wa te r  to give 0.099 g (95%) of VIIb. 

N- (1 -Anth rapyr idony l ) -N ' ,N ' -d ime thy l fo rmamid iu lum Chloride (Viii). A 1-g  (0.004 mole) sample  o f  
aminoanthrapyr idone  was d isso lved  at 130 ~ in 40 ml  (0.5 mole) of d ime thy l fo rmamide ,  and the solution was 
cooled to 80 ~ A 1-ml (0.01 mole) sample  of POC13 was added, and the mix tu re  was s t i r r e d  at  this  t e m p e r a -  
tu re  for  30 rain until a p rec ip i ta te  fo rmed.  The mix tu re  was then cooled and f i l te red  to give 1.08 g {80%) 
of needles  of  VIIf with mp 263 ~ (dec.). Found: C 63.9; I-t 4.5; C1 10.0; N 11.9%. CI0tt16C1N302. Calculated:  
C 64.4; I-I4.6; C1 10.0; N 11.9%. 

N-  (N-Methy l - l -an thrapyr idonyl )ace tamid ines  and -benzamidines  (VIIIa-e). A suspens ion of 0.5 g of 
Va,b in 5 ml  of amine  o r  amine  solution was s t i r r ed  without heating for  20-30 rain,  a f te r  which it was f i l -  
t e red  and the solid was washed with alcohol.  

N-  (N-Methy l - l - an th rapyr idony l ) -N '  ,N ' -d imethy lace tamid ine  (VIIIa). A 1-ml (0.01 mole) sample  of 
POC13 was added with cooling to a solution of 1 g (0.003 mole) of IV in 30 ml  (0.41 mole) of d ime thy lace t -  
amide ,  and the mix tu re  was s t i r r e d  for  1 h and then poured into water .  The mix tu re  was made alkaline 
with sodium hydroxide solution,  and the resu l t ing  prec ip i ta te  was r emoved  by f i l t ra t ion,  washed with wa te r  
and c rys t a l l i zed  f r o m  aqueous dioxane to give a product  in 60% yield. 

Methyl N-(1-Anthrapyr idonyl ) iminoace ta te  (IXa). A 0.5-ml (0.002 mole) sample  of  20% solution of 
sodium methoxide in methanol  was added to 0.3 g (0.001 mole) of IIa in 20 ml  of methanol ,  and the mix tu re  
was s t i r r e d  for 20-30 rain,  cooled,  and f i l tered to give 0.27 g (80%) of IXa. 

Methyl N- (N-Methy l - l - an th rapyr idony l ) iminoace ta t e  and - iminobenzoate  (XIIa,b!. A. A suspens ion 
of 0.5 g of  Va,b in 10 ml  of absolute  methanol  was heated to the boiling point,  cooled,  and f i l tered to give 
Xa,b. 

B. Compound Xa was s i m i l a r l y  obtained,  but the reac t ion  was c a r r i e d  out at r o o m  t e m p e r a t u r e  for 
2 h .  

cold. 
C. Compounds Va ,b w e r e  conver ted  ins tantaneously  to Xa,b by the act ion of sodium methoxide in the 

Dioxazoloanthra[1,9:4,10] - and  Dioxazoloanthra[1,9:5,10]dipyridines (XI, XID. These  compounds were  
obtained, r espec t ive ly ,  f r o m  1 ,8-d iaminoanthra  [1,9:4,10] - and 1 ,7-diaminoanthra  [1,9:5,10] dipyridones via 
the genera l  method as  for  II. Compound XI, which mel ted  above 350 ~ (from d imethy l fo rmamide) ,  was ob -  
tained in 96% yield.  Found: C 72.6; I-I 3.5; N 15.5%. Compound XII mel ted  above 350 ~ (from d ime thy l -  
acetamide) .  Found: C 72.4; tt 3.4; N 15.6%. C 2 2 I - I 1 2 N 4 0 2  . Calculated %: C 72.5; I-I 3.3; N 15.4%. 

1,8-Di (N-n-butylac e tamidino)anthra  [1,9:4,10] - and 1,7-Di (N-n-butylac etamidino) anthr a [1,9:5,10] d i -  
pyr idones  (XIII, XIV). A mix tu re  of 0.1 g of XI or  XII and 4 ml  of  n-buty lamine  was s t i r r e d  at r o o m  te rn -  
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pera ture ,  during which the solid gradually dissolved. After this, a precipitate began to form. The precipitate 
was removed by filtration and washed with alcohol to give 0.13 g (94~0) of XIII, XIV. Both compounds were 
converted (without melting) to XI and XII, respectively,  on heating in a capillary at ~ 250 ~ XIII. Found: 
C 70.2; 14 6.6; N 16.1g0. Compound XIV. Found: C 70.3; H 6.8; N 16.3%, C30H34N602. Calculated: 
C 70.5; H 6.7; N 16.4%| 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
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