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IV. ;~ SYNTHESIS OF 2- AND 2,10-SUBSTITUTED 3,4-DIAZAPHENOXAZINES 

T .  V.  G o r t i n s k a y a ,  V. G. N y r k o v a ,  UDC547.852.9.07 
N. V.  S a v i t s k a y a ,  a n d  M. N. S h c h u k i n a  

A number  of 2 ,10-subst i tu ted 3 ,4-diazaphenoxazines  we re  obtained by the condensation of 2-  
ch loro-3 ,4-d iazaphenoxazine  and its 10-subst i tu ted  de r iva t ives  with cycl ic  amines .  

we  have accompl ished  the synthes is  of a number  of 2-subs t i tu ted  3 ,4-d iazapheoxazines  ( I I I -V)  and 
2,10-disubst i tuted 3 ,4-diazaphenoxazines  (H, VI-XII) .  One of the compounds obtained - 2-  ( 4 - m e t h y l - l - p i -  
pe raz iny l ) -10 -me thy l -3 ,4 -d i azaphenoxaz ine  (II)  dihydroehlor ide - h a s  been  author ized for  wide applicat ion 
in medica l  p rac t i ce  as an an t idepressan t  under  the name "azafen."  Compound II  was  obtained by the r e a c -  
tion of N-methy lp iperaz ine  with 2 -ch lo ro -10 -me thy l -3 ,4 -d i azaphenoxaz ine  (I, R = CH3), the synthes is  of 
which is desc r ibed  in our  previous  pape r  [1]. 

R R 
I t 

I II ~ X II  

| l l -V  R = H ;  II, VI~VIII R-CH3; XII R~C2Hs; 
X R=(CH2)3N(CEI3)2; Ix R (CII2)3N(CH3) 2, X! R=(Ctf2)2N(C2EIs)'2; 
IV, VI I I  NR~ = N /0 ; V, VII NR'~ ~ 

II, l l l ,  ]X-XII NR~=: cH3: VI NR~= C2H4OH 

The condensation of I (R = CH~) with N-methy lp ipe raz ine  was c a r r i e d  out by ref luxing in both cyc lo-  
hexanol and d imethy l fo rmamide .  Substance XII was  also obtained by the reac t ion  of III  with C2HsI. The U V  
spec t ra  of I I I -V proved to be  s i m i l a r  to the UV spec t rum of II, but d i f fered f rom the UV s p e c t r a  of I. 

Compounds I I I -XII  a re  in fe r io r  to II in pha rmaco log ica l  act ivi ty.  

E X P E R I M E N T A L  

2 - ( 4 - M e t h y l - l - p i p e r a z i n y l ) - 1 0 - m e t h y l - 3 , 4 - d i a z a p h e n o x a z i n e  ( I I ) .  A) A mix tu re  of 16.4 g (70mmole)  
of I (R = CH3) and 24.6 g (246 m m o l e )  of  N-methy lp ipe raz ine  in 115 ml  of cyclohexanol  was ref luxed for  6 
h with s t i r r ing ,  wa te r  was added, and the cyclohexanol was r emoved  by azeo t rop ic  dis t i l la t ion with the wate r .  
The res idue  was dissolved in 175 ml  of wate r ,  and the solution was t r ea t ed  with charcoal  and f i l tered.  A 
total  of 11.7 g (227 m m o l e )  of 95% NaOH was added to the f i l t ra te  at no higher  than 10 deg, and the mix tu re  
was allowed to stand at 0-5 deg fo r  12 h for  c rys ta l l i za t ion .  The prec ip i ta te  was  f i l tered,  washed with w a -  
t e r ,  and dr ied to give 19.4 g (93%) of II with mp 194-195 deg ( f rom ethanol) .  UV spec t rum (in a lcohol) ,  
kmax, nm (log r  252 (4.50).  Found: C 64.7; H 6.3; N 23%. Ci6HgN50. Calculated: C 64.5; H 6.4; N 23.5%. 

* See [1] for  communica t ion  III. 
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Fig. 1. UV spect ra  (in a lco-  
hol):  1) 2 -ch lo ro -10-methy l -  
3,4-diazaphenoxazine (I);  2 ) 
2- ( 4 - m e t h y l - l - p i p e r a z i n y l ) -  
3,4-diazaphenoxazine (II);  3 ) 
2-piper idino-3,4-diazaphen-  
oxazine ( V ); 4 ) 2-piper idino-  
10-methy 1-3,4-diazaphenoxa- 
zine (VII). 

A total of 14.9 ml (158 mmole)  of concentrated HC1 was added with s t i r -  
ring at 70 deg to a solution of 23.7 g (79.5 mmole)  of II in 165 ml of a lco-  
hol, and the mixture was allowed to stand at 10 deg for 12 h for c rys ta l l i -  
zation. The precipitate was fil tered, washed with alcohol, and dried at 70- 
80 deg to give 30 g (97%) of the dihydrochloride of II as a crystal l ine,  
lemon-yel low powder with mp 315 deg (dec.) .  Found: C1 18.9; N 18.8%. 
C16HI9NsO-2HC1. Calculated: C1 19.1; N 18.9%. 

Compounds VII-XII were s imi lar ly  +obtained (Table 1). 

B) A mixture of 163.8 g (0.7 mole)  of I, 354 ml (1.4 mole)  of a 48% 
aqueous solution of N-methylpiperazine dihydrochloride,  and 1170 ml of 
eyclohexanol was refluxed with s t i r r ing  until water  separat ion ceased and 

�9 then for another 5 h. The react ion mass  was cooled to 70 deg, and the ye l -  
low, crysta l l ine  precipitate was fil tered, washed with ethyl acetate,  dried, 
and dissolved in 1700 ml of water .  Activated charcoal  (20 g) was added to 
the solution, and the mixture was heated to 70 deg, fi l tered, and cooled to 
10 deg. The addition of 110 g (2.62 mole)  of 95% NaOH yielded 194 g (93%) 
of II with mp 192-194 deg. 

2 - (4 -Methy l - l -p ipe raz iny l ) -3 ,4 -d iazaphenoxaz ine  (III) .  A mixture 
of 8.8 g (40 mmole)  of 2-chloro-3 ,4-diazaphenoxazine  (I, R = H) and 26 ml 
(235 mmole)  of N-methylpiperazine in 40 ml of cyclohexanol was refluxed 
for 20 h. Water (250 ml)  was added, and the cyclohexanol was removed by 
distillation with the water .  The res idue was fil tered, washed with water ,  

and dried to give 9.3 g (81.6%) of color less  c rys ta l s  of III with mp 298-299 deg (dec.,  f rom d imethyl forma-  
mide) .  Found: C 64.0; H 6.1; N 24.4%. C15H17NsO. Calculated: C 63.6; H 6.0; N 24.7%. The dihydrochlo-  
ride of III had mp 303-304 deg (dee.) .  Found: C1 19.9. C15H17NsO'2I-IC1. Calculated: C1 19.9%. 

Compounds IV and V were s imi lar ly  obtained (Table 17. 

2 - (4 -Methy l - l -p ipe raz iny l ) -10-e thy l -3 ,4 -d iazaphenoxaz ine  (XII). Ethyl iodide [2.6 ml (32.5 mmole)] 
was added to 6.5 g (22.7 mmole)  of III in a solution of sodium ethoxide [obtained f rom 0.6 g (26 rag-a tom) 
of Na and 75 ml of ethanol], and the mixture was refluxed for 4 h. The precipitate was fi l tered and washed 
with 10 ml of absolute alcohol. The fil trate was evaporated in vacuo. The residue was washed with water ,  
dried, and dissolved in absolute alcohol. Trea tment  of this solution with alcoholic HCI gave 2 g (25.8%) of 
ye l low-green  c rys ta l s  of the dihydrochloride of XII. 

i. 
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