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In e a r l i e r  published work we repor ted  the prepara t ion  of a new he te roeyc l i c  sys tem,  3 ,4-diaza-  
phenoxazine [1], the prepara t ion  of 10-alkyl-  and 10-dia lkylaminoalkyl-2-chloro-3,4-diazaphenoxazine 
[2, 3], 2-cycloalkylamino-3,4-diazaphenoxazine [4, 5], and cer ta in  other  der ivat ives  [6, 7, and 8]. In the 
p resen t  communicat ion a method is descr ibed  for  the synthesis  of a new original compound, azaphene, 
which is 2- (4methylpiperaz inyl -1)-10-methyl-3 ,4-diazaphenoxazine  dihydrochloride (VIII) [9], 

The Minis t ry  of Public  Health of the USSR permi t s  the use  of azaphene as an ant idepressant  inmed i -  
cal p rac t ice .  It is used in psychia t r ic  p rac t i ce  in the medical  t rea tment  of i l l -defined depress ive  s tates  
of different  origins and during anxiety depress ive  s tates  as a "cura t ive"  agent [10]. The high degree  of 
to le rance  for  the compound pe rmi t s  it to be used in patients with ser ious  somatic  i l lness,  for  the elderly,  
and also in dispensing prac t ice .  

Azaphene is p r epa red  according to the following scheme s t a r t  ing f rom 3 ,4 ,6- t r ich loropyr idazine  [1] 
and o-aminophenol (D. 
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E X P E R I M E N T A L  

Bromomale ic  Anhydride. To a mixture  of 5.97 kg of 98.5% maleic  anhydride and 0.06 kg of i ron 
filings~9.67 kg (3.1 l i ters)  of bromine  was added with s t i r r ing  over  4 h at 80-90~ and the react ion mixture  
was maintained at this t empe ra tu r e  for  8 h. The t empera tu re  was increased  to 120-130 ~ and af ter  being 
kept at this t e mpe ra tu r e  for 4 h the react ion mixture  was cooled to 20-25 ~ This yielded 11 kg of technical 
b romomale ie  anhydride which was dist i l led in vacuum at 98-108 ~ (13 mm). The yield of b romomale ic  anhy- 
dride of 90% puri ty  was 9.44 kg and this compr i ses  (on convert ing to 100% product) an 80% yield based on 
maleic  anhydr ide . .  
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4-Bromopyr idaz in -3 ,6 -d io l .  To a solution of 1.46 kg of 98%hydrazine sulfate  in 10 l i t e r s  of wa te r  
2.197 kg of 90% b r o m o m a l e i c  anhydride was added with s t i r r ing  at 20-25 ~ and the t e m p e r a t u r e  was r a i s ed  
to 98-100 ~ The reac t ion  mix tu re  was maintained at this t e m p e r a t u r e  for  3 h and then cooled to 15-20 ~ 
af ter  2 h the p rec ip i t a te  was f i l te red  off, washed with water ,  and dried at 80-100% This gave 1.79 kg of 
4 -b romopyr idaz in -3 ,6 -d io l  as a white c rys ta l l ine  substance  of 100%purity and with mp 247-252 ~ (decomp.).  
The yie ld  was 85%. 

3 ,4 ,6 -Tr ich lo ropyr idaz ine  (V). 4 -Bromopyr idaz in -3 ,6 -d io l  (2.865 kg) was added with s t i r r ing  to 6.9 
l i t e r s  of phosphorus  oxychloride,  the reac t ion  mix tu re  was heated  to boiling for  2-3 h (105 ~ in the reac t ion  
mixture) ,  boiled for  3.5 h, and cooled to 20 ~ The reac t ion  mix tu re  which contained V was poured  into 15 
l i t e r s  of wa te r  and 26 l i t e r s  of concentra ted aqueous ammonia  while s t i r r i ng  at 10-15~ thepH of the aqueous 
solution should not be below 6.0. Compound V was ex t rac ted  f r o m  the solution with dichloroethane,  the 
dichloroethane was dist i l led off and the res idue  dissolved in 11 l i t e r s  of ethyl alcohol at 35-50 ~ This gave 
12.44 l i t e r s  of an alcoholic solution of V which contained 20 g of substance in 100 ml  of solution. They ie ld  
of V was 2.48 kg and this was 90% calculated on the 4 -b romopyr idaz in -3 ,6 -d io l .  Compound V p o s s e s s e s  a 
ves ican t  action on skin. 

Benzoxazolone (II). A mix tu re  of 1.637 kg of I, 1.82 kg of 99% urea ,  and 1.875 l i t e r s  of 36% hydro -  
chlor ic  acid was hea ted  with s t i r r ing  to 80-90 ~ After  being mainta ined for  1 h at this  t e m p e r a t u r e  the 
mix tu re  was heated: to boiling and boiled for  3 h, 2 l i t e r s  of w a t e r  was added over  30-40 min,  then 0.357 
l i t e r s  of 36%hydrochloric  acid and a hucther 1.65 l i t e r s  of water .  The reac t ion  mix ture  was cooled to 20 ~ 
and the p rec ip i t a t e  f i l te red  off and washed with water .  This  gave 2.451 kg of II as a pas te .  The yield of 
100% subs tance  was 1.681 kg which was 83% based  on I. 

N-Methylbenzoxazolone (HI). The pas te  II  (2.532 kg) was added to a solution of 0.93 l i t e r s  of 42% 
sodium hydroxide  in 7.85 l i t e r s  of wa te r  and s t i r r e d  until complete  convers ion  into the sodium salt .  Di- 
methyl  sulfate  (1.34 l i t e r s )  was added over  1~/2 h to the obtained solution at 20-25 ~ the mixture  was ma in -  
rained at this  t e m p e r a t u r e  for  1 h, the p rec ip i ta te  was f i l t e red  off, washed with water ,  and dried at 35-45 ~ 
This gave 1.625 kg of 98.1% HI with mp 83-85 ~ The yie ld  of 100% substance  was 83% based  on II. 

2 -Chloro-10-methy l -3 ,4 -d iazaphenoxaz ine  (V1). To a solution of 0.25 kg of 96% sodium hydroxide 
in 2 l i t e r s  of 96% ethyl alcohol was added 0.304 kg of 98.1% HI at 20-30 ~ and the mix tu re  boiled for  45 rain. 
To the boiling reac t ion  mix tu re  which contained the sodium sa l t  of N-methy l -o -aminopheno l  (IV) 1.835 l i t e r s  
of an alcoholic solution of V containing 0.367 kg of V was added with s t i r r i ng  over  30-40 min.  The reac t ion  
mix ture  was boiled for  5 h, 1.81 i te rs  of alcohol was dist i l led off, and the res idue  was cooled and le f t  at 5 ~ for  3 h, 
The prec ip i ta te  of VI was f i l t e red  off, washed with 0.3 l i t e r -o f  96% alcolml, and s t i r r e d  with 7 l i t e r s  of 
water ;  hydrochlor ic  acid was added until a pH of 6.0-7.0,  the mix tu re  was s t i r r e d  for  4 h, the solid was 
f i l t e red  off, washed with water ,  and dried. This gave 0.404 kg of VI of 90.4% pur i ty .  The yie ld  of 100% 
substance  was 78% calcula ted  on III or  V and the mp was 200-207 ~ (within 2~ 

2 - (4 -Methy lp iperaz iny l -1 ) -10-methy l -3 ,4 -d iazapenoxaz ine  (The Base  of Azaphene, VIII). About 0.6 
l i t e r s  o fwa t e r  was dis t i l led azeot ropica l ly  f r o m  a mix tu re  of 4 l i t e r s  of eyclohexanol and 1.112 l i t e r s  of an 
aqueous solution of N-methy lp ipe raz ine  dihydroehloride (0.718 kg of 100% substance) .  According to the 
degree  of dist i l lat ion of the water  the t e m p e r a t u r e  in the reac t ion  mix tu re  r o s e  f r o m  105 to 140 ~ . The r e a c -  
tion mix ture  was cooled to 80 ~ 0.537 kg of 90.4% VI was added, the mix tu re  was boiled for  5 h, cooled to 
70 ~ and 7.5 l i t e r s  of water  was added in o rde r  to d isso lve  the dihydrochlor ides  of N-methy lp ipe raz ine  and 
VII. The aqueous l aye r  was sepa ra t ed  f r o m  the cyelohexanol,  t r ea t ed  with carbon,  f i l te red,  and while s t i r -  
r ing at 10 ~ 0.677 l i t e r s  of 42.7% sodium hydroxide solution was added until pH 12.0. ~ After  maintaining at 
5 ~ for  9 h VII was f i l t e red  off, washed with water ,  and r e c r y s t a l l i z e d  f r o m  50% aqueous acetone.  This  gave 
0.47 kg of VII of 99.8% pur i ty .  The y ie ld  was 94% calcula ted on VI and the mp was 194-195 ~ 

2- : (4-Methylpiperazinyl-1)-10-methyl-3 ,4-diazaphenoxazine Dihydroehloride (Azaphene, VIII). To a 
solution of 0.47 kg of VII in 3.525 l i t e r s  of ethyl alcohol was added 0.271 l i t e r  of 36% hydrochlor ic  acid 
with s t i r r i ng  at 40-45 ~ After  cooling and maintaining at 5 ~ for  4-5 h the p rec ip i t a t e  of VIII was f i l te red  off, 
washed with alcohol,  and dr ied to give 0.564 kg. The yie ld  was 70% calculated on VI. 
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