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3-Aminophenothiazine is synthesized by hydrazinolysis of 3-phtha- 
limidophenothiazine, prepared by thionating 4-phthalimidodiphenyl- 
amine. The structure of the compound is confirmed by preparation 
of derivatives. 

T h e  k n o w n  m e t h o d s  of p r e p a r i n g  3 - a m i n o p h e n o -  
t h i a z i n e  [2-71 a r e  no t  s u c h  a s  to  m a k e  i t  p o s s i b l e  to  
o b t a i n  t h a t  c o m p o u n d  p u r e ,  s o  t h a t  t he  l i t e r a t u r e  l a c k s  
s a t i s f a c t o r y  f i g u r e s  f o r  i t s  m e l t i n g  p o i n t ,  a n d  f u r t h e r -  
m o r e  i t  h a s  n o t  b e e n  c h a r a c t e r i z e d  by  d e r i v a t i v e s .  

Panova 

pp. 8 8 - 9 0 ,  1967 

As  e x p e c t e d ,  3 - a m i n o p h e n o t h i a z i n e  p r o v e d  to b e  
u n s t a b I e ,  a n d  i t  d id  no t  g i v e  a l t o g e t h e r  s a t i s f a c t o r y  
a n a l y t i c a l  da t a .  H e n c e  t he  s t r u c t u r e  h a d  to b e  c o n -  
f i r m e d .  T r e a t m e n t  w i t h  c h l o r o f o r m i c  e s t e r  c o n -  
v e r t e d  i t  to  e t h y l  p h e n o t h i a z i n e - 3 - c a r b a m a t e ,  m e t h y -  

l a t i o n  of w h i c h  w i t h  m e t h y l  i od ide  g a v e  e t h y l  1 0 -  
m e t h y l p h e n o t h i a z i n e - 3 - c a r b a m a t e ,  i d e n t i c a l  w i t h  t he  
c o m p o u n d  s y n t h e s i z e d  by  r e a c t i n g  1 0 - m e t h y l - 3 -  
a m i n o p h e n o t h i a z i n e  w i t h  e h l o r o f o r m i c  e s t e r :  
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We h a v e  b e e n  a b l e  to  p r e p a r e  3 - a m i n o p h e n o t h i a -  
z inc  b y  a b a s i c a l l y  n e w  r o u t e ,  h y d r a z i n o l y s i s  of  3 -  
p h t h a l i m i d o p h e n o t h i a z i n e ,  p r e p a r e d  by  t h i o n a t i o n  of 
4 - p h t h a l i m i d o d i p h e n y l a m i n e ,  t he  e q u a t i o n s  b e i n g :  
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F u r t h e r m o r e ,  t r e a t m e n t  of 3 - p h t h a l i m i d o p h e n o -  
t h i a z i n e  w i t h  m e t h y l  i o d i d e  c o n v e r t e d  i t  to  1 0 - m e t h y l -  
3 - p h t h a l i m i d o p h e n o t h i a z i n e ,  w h i c h  w a s  a l s o  p r e p a r e d  
b y  t r e a t i n g  1 0 - m e t h y l - 3 - a m i n o p h e n o t h i a z i n e  w i t h  
p h t h a l i c  a n h y d r i d e  (ID: 
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EXPERIMENTAL 

4-Aminodfphenylamine (I), The K salt of tropeolin was prepared 
as described in [8], and 76 g (about 0,2 mote) reduced with sodium 
hydrosulfite as described in [9-111 to give 21 g (57,40]0) I, as a 
white material which rapidly darkened, mp 67~ The literature 
gives [11] mp 66% 

4-Phthalimtdodiphenylamine (III), a) 5 g (0.0274 mole) I and 
4.8 g (0.032 mole) II were carefully mixed together in a mortar, and 
the mixture heated for 4 hr in an oil-bath at 180~ ~ A dark-green 
powder obtained, insoluble in MeOH and EtOH, AcOH, ether, and 
benzene, slightly soluble in acetone. Yield 8.5 g (990]0). It was re- 
crystallized from dimethylformamide, when it formed yellow crys- 
tals mp 273~ ~ Found: C 76.03; 75.85; H 4.52; 4.52; N 8.83; 
8.71%. Calculated for C20H14NzOz: C 76.42; H 4.49; N 8.91~ 

b) A mixture of 10 g (0.067 mole) II, 12.3 g (0.067 mole) 4- 
aminodiphenylamine, and 8.6 g fused NaOAc in 120 ml AeOH was 
refluxed for 2 hr, cooled, the precipitate filtered off, washed with 
water, then with EtOH, and dried. Yield of III, mp 272~ ~ 
quantitative (21.2 g). 
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3-Phthalimidophenothiazine (IV). 12 g (0.038 mole) Ill, 2.8 g 
(0.0875 g-at)  S powder, and 0.6 rg iodine in 40 ml  o-dichlorobenzene 
were refluxed together in a flask with a stirrer and reflux condenser, 
in an oil-bath at 200~ ~ for 2 hr. Repeated recrystallization, 
from aqueous acetone, of the precipitate obtained on cooling, gave 
4 g (30.8%) compound, mp 255~ ~ Yellow needles, soluble in 
benzene, and acetone, less soluble in EtOH. Found: N 7.84; 7.97; 
S 9.36; 9.14. Calculated for Cz0HrzN202S: N8.14; $9.31.  

3-Aminophenothiazine (V). 3.58 g (~0.01 mole) IV in 36 ml  dry 
EtOH and 0.G g (0.012 mole) hydrazine hydrate was held at 60~ ~ 
for 2 hr 30 rain, after cooling the precipitate of phthaloylhydrazine 
was filtered off, the ethanol completely distilled off from the fil- 
trate, the dry residue extracted with ether, the ether extract fil- 
tered, and the ether evaporated off completely. The dry residue 
was recrystallized from toluene, the tarry part of the mater ia l  being 
first separated, Further recrystallization gave 0.9 g (42%) 3-arnino- 
phenothlazine as minute white needle-shaped crystals, aggregated 
in clusters. Even when dry it darkened on standing for a few hours. 
Mp 139~ ~ Found N 12.48; 12.62; S 14.32; 14.34%. Calculated 
for Ct2HleN2S.: N 13,08; S 14.9670. 

Ethyl phenothiaz tne-3-carbamate  (VI). A 4-necked 250 ml  
flask was fitted with a stirrer, reflux condenser, and two dropping 
funnels, f).9 g (0.0042 mole) V in 100 ml  dry EtOH, was placed in 
the flask, the temperature was held at 10~ ~ and 0.44 g (0.004 
mole) ehloroformic ester in 10 ml  dry EtOH added in 10-15 rain, 
and simultaneously the same qual~tity of ehloroformic ester, and a 
solution of 0.5 g NaOAc in 6 ml  water were dropped in. The products 
were diluted with 30 ml  water, and stirred for 1 hr at 10~ ~ The 
precipitate of NaC1 was filtered off, and the solvent vacuum-dist i l led 
off. Three recrystallizations of the residue from aqueous acetone 
(1:1) gave 0.75 g white mater ia l  with a bluish reflex, mp 150~ ~ 
yield 62.5%. Found: N 9.68; 9,71; S 11.41; 10.85~ Calculated for 
CIsH14NzOzS: N 9.78; S 11.20%. 

Ethyl 10-methylphenothiaz ine-3-earbamate  (VII). a) 0.6 g 
(0.0021 mole) VI, 10 ml  MeOH, and 5 ml  MeI were heated together 
in a 25 m l  steel bomb in a boiling water-bath for 8 hr. After cooling, 
the volatile materials were vacuum-dist i l led off, and the residue 
recrystallized from dry gtOH, to give 0.5 g (80%o) colorless material ,  
mp 133~ ~ . Found: N 9.38; 9.30; S 10.94; 10.83%. Calculated for 
C~6H16NzOzS; N 9.33; S 10.6870. 

b) The method was similar to that used for VI. 1 g (0.0044 mole) 
10-methyl -3-aminophenoth iaz ine  and two lots of 0.5 g chloroformic 
ester (1 ~ in 811, or 0.009 moIe) gave 0.8 g (61.570) substance mp 

o 

133~ ~ Found: C 63.75; 63.54; H 5.43; 5.30; S 10.50: 10.(~2%. 
Calculated for C16H16N202S: C 63.98; H 5.37; S 10.68~ 

The compounds prepared in a and b above had raps 134~ ~ . 
10*Methyl-8-phthalimidophenothlazine (VIII). a) 0.5 g lV and 

3 mI MeI in 10 ml  MeOH were charged into a small  bomb which was 
then heated in a boiling water-bath for 8 hr. The products were 
worked up as described for VII, and 4 recrystallizations gave 0.2 g 
VIII, mp 196~ Found: N 7.66; 7.52; $9.25;  9.43%. Calculated 
for C21H14N2OzS; N 7.82; S 8,95ffo. 

b) 2.3 g (0.01 mole) lO-methyl-3-aminophenothiazine and 1.5 g 
(0.01 mote) II were heated together at 180~ ~ for 4 hr. Recrys- 
tallization from EtOH gave 2 g (58.3%0) VIII, mp 204~ ~ Found: 
N 7.74; 7.55; S 9.29; 9.29%. Calculated for CztH14NzOzS: N 7.82; 
S 8.95%. Equal amounts of the products of a and b had mixed mp 
203~ 
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