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The reac t ion  of 3-phenoxazinone,  benzo[c]phenoxazin-3-one ,  and benzo[a]phenoxazin-9-one 
with piper idine  and o ther  s i m i l a r  amines  leads to r e p l a c e m e n t  of a hydrogen a tom in the 
quinoid r ing in the me ta -pos i t i on  re la t ive  to the bridge ni t rogen a tom.  Benzo[a]phenoxazin-  
9-one also f o r m s  5 ,10-diamino der iva t ives .  In all  c a ses ,  the amine res idue  is displaced by 
thiophenol~ 

2-Amino-3-phenoxaz inone  has bac te r ios t a t i e  act ion [2] and is the bas i s  of ant ibiot ics  of the ae t ino-  
myc in  c l a s s  [3, 4]. No study of the physiological  act ivi ty  of aminophenoxazinones  with a subst i tuted amino 
group in the quinoid r ing has been  made up to now because  of the lack of an acceptable  method for  the syn-  
thes i s  of these  compounds.  

The known method for  the p r epa ra t i on  of 2 -amino-3-phenoxaz inone  is based on the oxidative con-  
densat ion of o-aminophenol  [5]. This  method is not suitable for  the p repa ra t ion  of X-subs t i tu ted  2-amino 
de r iva t ives  of phenoxazinones.  The poss ib i l i ty  of the d i rec t  introduction of a thiophenol res idue  into the 
quinoid r ing of phenoxazinones in the me ta -pos i t i on  r e l a t ive  to the ni t rogen a tom (the 2-pos i t ion  in the case  
of 3-phenoxazinone) was shown in p reced ing  pape r s  [6, 7]. In the p resen t  r e s e a r c h  we have invest igated 
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TABLE 1. Amino Der iva t ives  of Phenoxazinones 

~o mp, ~ (crystalliza- Empirical 
tion solvent) formula 

IV 210-~11 
(butanol - benzene) 

4,: 1) 

V (ethanol~4--186 

VI 157--158 
(isopropyl 

alcohol) 
VII 186--187 

(isopropyl 
alcohol) 

235--236 
(butanol) 

I X 238--'239 
(dimethylformamide) 

X 235--T.37 
(isoamyl alcohol) 

XI 216--218 I 
(isopropyl alcohol- I 

t benzene) (1:1) I 
XII 271--273 ] 

I (dimethylformamide)] 
X I I 1 260--~262 

(dimethylformamide) 

VIII 

CmH14N203 

C17H16N2Oz 

CIsH18N202 

C~THtzNsOz 

C2oHI6N20~ 

C2xH~sN20~ 

C2oHI6N20~ 

C21HjsN202 

C24H2~N 304 

C26H27N30= 

Found, % [ Calc., % 

CHIN 

68,0 5,1 i 

72,9 5,8 

Z3,6 6,2 

69,2 6,0 

72,6 4,9 

76,2 5,5 

71,9 5,1 

76,4 5,7 

69,0 5,5 

75,7 5,9 

C I H  [ N 

kmax, nm 
(log ~ ) 

426* (4,24) 
440 (4,22) 

427* (4,19) 
443 (4,23) 

479 (4,47) 
493* (4,45) 
482* (4.47) 
_498 r (4,49) 
491 (i38) ~ 

525 (4,44) 

* Shoulder. 
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the d i rec t  introduction of an amino group into the quinoid ring of 3-phenoxazinone if), benzo[c]phenoxazin-3-  
one (II), and benzo[a]phenoxazin-9-one ffII). 

When secondary  amines  of the piperidine type are  refluxed with I - I I I  in benzene or  alcohol,  the amine 
res idue en te r s  the quinoid ring of the phenoxazinone molecule  in the me ta -pos i t ion  re la t ive  to the ni t rogen 
atom to give monoamino der iva t ives  IV-XI.  In the case  of III, diamino der iva t ives  XII and XIII were  also 
isolated (Table 1). 

The introduction of an e l ec t ron -donor  subst i tuent  into the meta -pos i t ion  re la t ive  to the bridge n i t ro -  
gen a tom in the quinoid r ing of phenoxazinones leads to a hypsochromie  shift of the max imum of the long- 
wave band, while the introduction of the s ame  subst i tuent  into the pa ra -pos i t i on  re la t ive  to the ni t rogen 
a tom in the benzoid r ing leads to a ba thochromic  shift  of the m a x i m u m  of this  band [6, 7]. The m a x i m a  of 
the long-wave bands of the monoamino der iva t ives  obtained in this study are  shifted hypsochromica l ly  as 
compared  with the m a x i m a  in the e lec t ronic  spec t r a  of  the s ta r t ing  phenoxazinones ff-III); this  a t t es t s  to 
en t ry  of the amine res idues  into the quinoid port ion of the molecule .  

To conf i rm the si te of en t ry  of the substi tuent  we invest igated the reac t ion  of 3-phenoxazinone with 
ammonia .  It was found that  the known 2-amino-3-phenoxazinone  [5] is fo rmed  when the reac tan t s  a re  heated 
in sea led  tubes fo r  a long t ime,  i .e. ,  the a t tack  of the amine is actual ly d i rec ted  to the quinoid ring in the 
rec ta-pos i t ion  re la t ive  to the ni t rogen a tom.  

The amino group in the amino der iva t ives  (IV-XII) of phenoxazinones is readi ly  displaced by a th io -  
c r e s o l  res idue .  Moreover ,  in the case  of monoamino der iva t ives  of 3-phenoxazinone and benzo[a]phenox- 
az ino-9-one ,  in addition to d isp lacement  one obse rves  en t ry  of a second thiophenol molecule  into the ben-  
zoid r ing of I and 11-I to give di(arylthio) de r iva t ives  XIV and XVI, which a re  identical  to the compounds 
obtained in [6, 7]. Only d isp lacement  of  the amine res idue  by thiophenol to give XV is obse rved  for  amino 
der iva t ives  of benzo[c]phenoxazin-3-one,  in which there  is no e lec t rophi l ie  cen te r  in the benzoid ring (VIII 
and IX). The desc r ibed  reac t ions  also conf i rm the ent ry  of amines  into the quinoid r ing of I -HI .  

EXPERIMENTAL 

The absorption spectra of 5 - 10 -4 M solutions of the compounds in chloroform were recorded with 

an SF-10 spectrometer. Column chromatography was carried out with activity IT neutral aluminum oxide 

with elution with anhydrous chloroform. 
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2-Morphol ino-3-phenoxazinone  (IV). A 2 - m l  (20 mmole )  sample  of morphol ine  was added to 0.5 g 
(2.5 mmole )  of 3-phenoxazinone in 10 m l  of benzene,  and the mix tu re  was ref luxed on a wa te r  bath f o r  4 h. 
It was then cooled, and the p rec ip i t a ted  c r y s t a l s  were  r emoved  by f i l t ra t ion,  washed with alcohol,  and dr ied.  
The dry  p rec ip i t a t e  was d isso lved  in ch lo ro fo rm and ch romatographed  with a column. The f i r s t  (red) f r a c -  
t ion was col lected,  the solvent  was r emoved  by dist i l lat ion,  and the res idue was r e c r y s t a l l i z e d  to give 0.5 g 
of amine IV (Table 1). 

2 - P i p e r i d i n o -  (V), 2 -Hexamethy lene imino-  (VI), and 2 - (N-Methy l -p ipe raz ino)phenoxaz in -3-ones  (VII) 
and 2-Morphol ino-  (VIII) and 2 -P ipe r id ino -  benzo[e]phenoxazin-3-ones  (IX). These compounds were  s i m -  
i la r ly  obtained. 

2 -Amino-3-phenoxaz inone .  A 0.5-g (2.5 mmole )  sample  of 3-phenoxazinone was heated in 10 m l  of 
alcohol sa tu ra ted  with am m on i a  in a sea led  tube at 95-100 ~ for  10 h. The solvent was then removed,  and 
the res idue  was d isso lved  in ch lo ro fo rm and chromatographed .  The ye l low-orange  f rac t ion  was collected,  
the solvent was r emoved  by dist i l lat ion,  and the res idue was r e c r y s t a l l i z e d  to give 0.1 g (18%) of 2 - amin o -  
3-phenoxazinone,  which was identical  to the compound obtained by independent synthes is  via the method in 
[5]. The product  had mp 249-250 ~ (from alcohol).  

10-Morphol inobenzo[a]phenoxazin-9-one (X). A 2 - m l  (20 mmole )  sample  of morphol ine  was added 
to a mix tu re  of 25 ml  of benzene and 0.8 g (3 mmole )  of benzo[a]phenoxazin-9-one,  and the mix tu re  was r e -  
fluxed on a wa t e r  bath for  4 h. It  was then cooled, and the p rec ip i ta te  was r emoved  by f i l t rat ion,  washed,  
dr ied,  and ch roma tog raphed  with a column. The red f rac t ion  was col lected,  the solvent  was removed  by 
dist i l lat ion,  and the res idue was r e c r y s t a l l i z e d  to give 0.3 g of amine X (Table 1). 

5 ,10-Dimorphol inobenzo[a]phenoxazin-9-one (XII). A mix tu re  of 0.8 g (3 mmole )o fbenzo[a ]phenoxaz in -  
9-one,  6 ml  (60 mmole )  of morphol ine ,  and 10 m l  of benzene was ref luxed for  8 h. It  was then cooled, and 
the resu l t ing  prec ip i ta te  was r emoved  by f i l t rat ion,  dr ied,  and ch romatographed  with a column. The violet  
f rac t ion  was col lected,  the solvent  was evapora ted ,  with a column. The violet  f rac t ion  was collected,  the 
solvent  was evapora ted ,  and the res idue  was r e c r y s t a l l i z e d  to give 0.3 g of amine XII. 

10- Pipe r idinobenzo [a]phenoxazin- 9-one (XI) and 5,10- Dipipe r idinobenzo [a]phenoxaz in- 9-one (XIII). 
These  compounds were  s i m i l a r l y  obtained (see Table  1). 

2 ,7-Di( tolyl thio)phenoxazin-3-one (XIV). A 0 .5-g  (1.8 mmole)  sample  of 2 -morpho l ino -3 -phenoxaz in -  
one and 0.3 g (2.4 mole)  of p - t h i o c r e s o l  was heated in 10 ml  of alcohol with two drops  of hydrochlor ic  acid 
for  4 h on a wa t e r  bath, a f t e r  which another  0.1 g (0.8 mmole)  of p - t h i o c r e s o l  was added, and the mix tu re  
was ref luxed for  2 h. Af te r  th is ,  5 m l  of 10%alcohol solution of f e r r i c  chlor ide was added, and the solvent  
was r emoved  by dist i l la t ion.  The dry  res idue  was dissolved in ch lo ro fo rm and eh romatographed  with a 
column. The f i r s t  (red) f rac t ion  was col lected,  the solvent  was evapora ted ,  and the res idue  was r e c r y s t a l -  
l ized to give 0.3 g of dithio der iva t ive  _'k'IV with mp 232-233 ~ (from butanol). The product  was identical  to 
the 2 ,7-d i ( to ly l th io) -3-phenoxazin-3-one  obtained by d i rec t  reac t ion  of p - t h i o c r e s o l  with 3-phenoxazinone.  

The amine res idue  was s i m i l a r l y  displaced by th ioc reso l  f rom the o ther  amino de r iva t ives  of 3 -pheno-  
xazinone,  benzo[c]phenoxazin-3-one ,  and benzo[a]phenoxazin-9-one.  
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