
d e c r e a s e s  under  the influence of the drug af ter  18 h by a factor  of more  than th ree .  The SOG-4 sharply poten- 
t ia tes  the 5 -HTP hyperk ines is  caused by the adminis t ra t ion of 5 -HTP (Table 3). The antimonoamine oxidase 
activity of SOG-4 is manifes ted dis t inct ly  af ter  both 2 and 18 h in l iver  and brain of ra t s  (Table 3). 

Thus, with r e spec t  to r e s e rp ine  antagonism,potent ia t ion of 5 -HTP hyperk ines is ,  and antimonoamine oxi-  
dase activity,  SOG-4 is not in fe r ior  to nialamide,  and in cer ta in  tes t s  it is even super ior  to it (the r e se rp ine  
hypothermia ,  antimonoamine oxidase act ivi ty in brain).  It also has a fa i r ly  broad therapeut ica l  activity. 

The drug is in teres t ing  because  in the absence of nialamide and other  monoamine oxidase inhibitors [5], 
it does not prolong medica ted  sleep,  but inc reases  the motor  activity,  and dec rea se s  the body t empera tu re .  

1 .  

2. 
3. 
4. 
5. 
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SYNTHESIS AND PHARMACOLOGICAL STUDY OF 10H-PYRIDAZINO 

[4, 5-b]- BENZOXAZINES [i, 4l (2, 3-DIAZAPHENOXAZINES) 

II. SYNTHESIS AND PHARMACOLOGICAL STUDY OF DERIVATIVES OF 7-NITRO-, 

7-DIMETHY LSULFAMY L-, 7-ACETY L-, AND 7-CHLOIRO-2,3 -D IA ZAPHE NOXA ZINES 

N. V.  S a v i t s k a y a ,  T .  V .  G o r m i n s k a y a ,  
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To investigate the re la t ionship between the psychotropie  activity of some 2,3-diazaphenoxazines and the 
nature  of the substi tuent in the benzene ring,  1,10-disubsti tuted der ivat ives  were  p repa red  with a ni t ro,  a 
dimethylsulfamyl ,  an acetyl  group, and a chlorine atom in the 7 position. Nitrat ion with ni t r ic  acid 
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(d =1.47 of the 1 ,10-disubst i tu ted 2 ,3-d iazaphenoxazines  (Ia-e7 [1] gave the 7 -n i t ro - l , 10 -d i subs t i tu t ed  2 ,3-di~-  
zaphenoxazines  (Ha-e;  see  Table  1). Chlorosulfonation of compounds Ia -d  gave 7-su l foch lor ido-2 ,3-d iazaphen-  
oxazines  (IIIa-dT, which were  not i sola ted but were  conver ted  to 7 -d ime thy l su l f amyl - l , 10 -d i subs t i tu t ed  2,3-  
d iazaphenoxazines  (IVa-d; see  Table  1) by t r e a t m e n t  with d imethy lamine .  Compounds IVc and IVd were  also 
obtained by subst i tut ing the chor ine  atom in IVa with a me thy lp ipe raz ine  group and a diethylaminoethoxy group 
r e spec t ive ly .  The r eac t ion  of IIIb with am m on ia  gave the 7-su l famyl  der iva t ive  (VII; see Table 17. 

F r i e d e l - C r a f t s  acetyla t ion of I a -d  gave 7 -ace ty l - l , 10 -d i subs t i t u t ed  2 ,3-diazaphenoxazines  (Va-d; see 
Table 1). The IR s p e c t r a  of compounds Va-d  which have an acetyl  group in the 7 posi t ion have absorpt ion 
bands in the region 1670-1680 cm - i  c h a r a c t e r i s t i c  of the CO group.  

Chlorinat ion of Ia with twice the theo re t i ca l  quantity of chlorine gave 1 ,7 -d i ch lo ro -10 -me thy l -2 ,3?d ia -  
zaphenoxazines  (ViaT, which on t r e a t m e n t  with N-methy lp ipe raz ine  was conver ted  to ] - ( 4 - m e t h y l p i p e r a z i n y l - 1 ) -  
7 - ch lo ro -10 -me thy l -2 ,3 -d i azaphenoxaz ine  (VIII; see  Table 17. The la t ter  with alcoholic po tass ium hydroxide 
gave 3••4-methy•piperaziny•-••-4-[•2-hydroxy-4•choropheny••-N•methy•amin•]•pyr•dazone-5 (IX; see Table 
1). 

Chlorinat ion with a la rge  exces s  of chlorine gives polyhalogen compounds.  Thus,  the product  f rom c o m -  
pound Ib contained four chlor ine a toms IX), two of which are  in posi t ions  1 and 7; the posi t ions  of the r e m a i n -  
ing chlor ine a toms were  not de t e rmined .  The posit ion of the subst i tuents  in the benzene r ing  was conf i rmed 
by the following a l te rna t ive  syntheses :  

ct 
C I @ C t  I G~3CI 

o L j 

R ~ = NO2; (CH3)2NSO2; COCH3; CI 

3-Methylbenzoxazolones  (XI, 1=12-NO2, COCH3, C1), containing a ni t ro ,  d imethylsul famyl ,  acetyl  group or  
chlor ine atom in the 6 posit ion were  synthes ized  [2-4]; 3 -methy l -6 -d imethy l su l famylbenzoxazo lone  (XI, R 2 = 
(CH3)2NSO 2) was obtained f rom the reac t ion  between d imethylamine  and 3-methy l -6 -su l foch lor idobenzoxazo lone  
[5]. 4-Subst i tuted 2 -hydroxy-N-methy lan i l i ne  (XII) was obtained by alkaline hydro lys i s  of XI, and without i so -  
lation was condensed with 3 ,4 ,5 - t r i ch lo ropyr idaz ine  to give the cor responding  7-subst i tu ted 1 0 - m e t h y l - 1 -  
ch lo ro-2 ,3 -d iazaphenoxaz ines  (IIa, IVa-VIaT; the IR s p e c t r a  of samples  of compounds IIa, IVa-VIa  obtained by 
the a l te rna t ive  synthes is  and by e lec t rophi l ic  substi tut ion were  identical .  

It should be noted that  sa l t s  of many  of the p r e p a r e d  bases  contained different  amounts of water  of c r y s -  
ta l l iza t ion (see Table 17; these  sa l t s  are  eas i ly  isolated in the anhydrous s ta te .  The quantity of hydrogen 
chloride in the hydroch lor ides  also v a r i e s .  

Expe r imen ta l  

The IIt s p e c t r a  were  taken in m i n e r a l  oil on a UI~-10 spec t ropho tomete r .  

l : C h l o r o - 7 - n i t r o - 1 0 - m e t h y l - 2 , 3 - d i a z a p h e n o x a z i n e  (IIa). A. Compound Ia (5 g; 0.021 mole) was added to 
n i t r ic  acid (11 ml;  d = 1,4) at 5-10~ the mix tu re  was mainta ined at 20-25 ~ for  1 h, poured onto ice, and made 
alkaline. The prec ip i ta te  was f i l te red  off, washed with water ,  and dr ied .  Yield, 5.5 g of Ha. Compounds I Ib - f  
a re  p r e p a r e d  by the s ame  method (see Table 17. 

The hydroch lor ides  of  I I a - e  were  p r e p a r e d  by t rea t ing  a solution of the cor responding  base  in absolute 
alcohol (IIc,e), or  ethyl  aceta te  (IIb, dT, or  ch lo ro fo rm (IIf7 with a solution of hydrogen chloride in absolute 
ethanol (see Table 1). 

B. A solution of po tass ium hydroxide (5.05 g; 0.09 mole) in water  wns added to XI (R 2 =NO2) (5.8 g; 0.03 
mole)  and the mix tu re  was ref luxed for 1.5 h. It was then diluted with alcohol (50 ml) and ref luxed for a fur ther  
30 rain. A solution of 3 ,4 ,5 - t r i ch lo ropyr idaz ine  (7.3 g; 0.04 mole) in alcohol (14 ml) was slowly added to the 
hot reac t ion  mix tu re  and the whole ref luxed for 6 h and then cooled. The prec ip i ta te  was f i l tered off, washed 
with alcohol and water ,  and dr ied.  Yield, 6.8 g (8170) of IIa,  mp 289-290 ~ (from DMFA).  Fotmd~ go: C 47~ H 
2.80, C1 12.70. CIIH17C1N4P 3. Calculated,  c/0: see Table 1. The IR spec t r a  of s amples  of Ia obtained by 
methods A and B were  identical .  
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1-Chloro-7-d imethy lsu l famyl -10-methy l -2 ,3 -d iazaphenoxaz ine  (IVa). A. Compound Ia (4 g; 0.017 mole) 
was added slowly with mixing to 95.5% chlorosuifonic acid (2i g; 0.17 mole)  at 5-10 ~ and mixing was continued 
for 30 rain at 20-25" and then for 2 h at 60-65 ~ The reac t ion  mix ture  was cooled, poured into an aqueous solu-  
tion of dimethylamine (75 ml;  33%), cooled to 0 ~ the prec ip i ta te  f i l tered off, washed with water ,  and dr ied.  
Yield, 4.7 g of IVa. Compounds IVb-d were  p repared  by the same method (see Table 1). 

The hydroch lor ides  of IVb-d were  obtained by t rea t ing  solutions of the cor responding  bases  in absolute 
alcohol (IVb), ch loroform five) or  ethyl acetate  (IVd) with a solution of hydrogen chloride in absolute alcohol 
(see Table 1). 

B. A solution of 84% potass ium hydroxide (6 g; 0.09 mole) in water  (11 ml) was added to  XI [R 2 =SO2N- 
(CH3)2] (7.7 g; 0.03 mole),  the mix tu re  ref luxed for 1 h, diluted with alcohol (70 ml) and ref luxed for a fur ther  
15 rain. A solution of  3 ,4 ,5 - t r i ch loropyr tdaz ine  (7.3 g; 0.04 mole) in alcohol (14 ml) was added gradually and 
the mix ture  ref luxed for 5 h, and then cooled.  The prec ip i ta te  was f i l tered off and washed with alcohol and 
water .  Yield, 5.5 g (54%) of IVa, nap 252-254* (from DMFA); the melt ing point was not depressed  by the addi- 
tion of a sample of IVa p repa red  by method A. 

1 - (4 -Methy lp ipe raz iny l -1 ) -7 -d imethy l su l famyl - !0 -methy l -2 ,3 -d iazaphenoxaz ine  (IVc). A mixture  of 
IVa (4 g~; 0.012 mole) and N 'methy lp ipe raz ine  (3.3 g; 0.033 mole) in cyclohexanot  (40 ml) was ref luxed for 6 
h, the cyclohexanol  dist i l led off with water ,  and res idue  t r i t u r a t ed  with alcohol and the precipi ta te  f i l tered off. 
Yield, 2.3 g (49%) of IVc, mp 235-237 ~ (from benzene); the mel t ing point was not depressed  by the addition of a 
sample of IVc obtained by method A, 

1-Die thylaminoethoxy-7-d imethylsu l famyl-10-methyl -2 ,3-d iazaphenoxaz ine  (IVd). A mix ture  of IVa 
(4,2 g; 0.012 mole) and a solution of sodium (0.28 g; 0.012 g-atom) and diethylaminoethanol  (2.8 ml) in toluene 
(19 ml) was ref luxed for 2 h and the toluene and diethylaminoethanol  then dist i l led off. The res idue  was d is -  
solved intoluene,  the solution washed seve ra l  t imes  with water ,  and t r ea ted  with 10% hydrochlor ic  acid. The 
hydrochlor ic  acid solution was made alkaline and ext rac ted  with ethyl acetate,  the ethyl acetate solution washed 
with water ,  dried with magnes ium sulfate and the res idue  obtained af ter  r emova l  of the ethyl acetate  r e c r y s t a l -  
l ized f rom heptane. Yield, 2.5 g (49.5%) of IVd, rap 120-121 ~ (from heptane); the melt ing point was not depressed  
by the addition of a sample of IVd obtained by method A. 

1 -Chloro-7-su l famyl -10-d imethy laminopropyl -2 ,3 -d iazaphenoxaz ine  (VII). This was p repared  by the 
same method as compound IVa, f rom Ib (6 g; 0.02 mole) and 95.5% chlorosulfonic acid (14 ml).  The reac t ion  
mix ture  was poured into a cooled solution of 24% aqueous ammonia,  yield,  4.9 g of VII (see Table 1). 

1 -Chloro-7 -ace ty l -10-methy l -2 ,3 -d iazaphenoxaz ine  (Va). A. Acetyl  chloride (10 ml) was gradually added 
with cooling and mixing to a mix tu re  of Ia (10 g; 0.042 mole) and anhydrous aluminum chloride (22 g), and this 
was then heated fo r  4.5 h at 55-60 ~ The reac t ion  mix ture  was cooled and decomposed with ice and hydrochlo-  
r ic  acid (N 50 g ice and 5 ml  concent ra ted  hydrochlor ic  acid),  s t i r r ed  for  30 min,  and made alkaline. The p r e -  
cipitate was f i l tered off and washed with water ,  Yield, 8.5 g of Va (see Table  1). IR spec t rum,  cm- i :  VCO 
1680. Compounds Vb-d were  p repa red  by the same method (see Table 1). 

The hydrochlor ides  of Vb and d were  p repa red  by t rea t ing  solutions of the bases  in ethyl acetate  Wb) or 
ch loroform (Vd) with a solution of hydrogen chloride in absolute alcohol (see Table 1). 

B. A solution of 84% caust ic  potash (10 g; 0.15 mole) in water  (9 ml) and XI (R 2 =COCH 3) were  ref luxed 
for 1.5 h; alcohol (1'25 ml) was added and the mix tu re  ref luxed for a fur ther  15 mini A solution of 3 ,4 ,5 - t r i -  
ehloropyr idine  (10 g) in alcohol (35 ml) was added and ref luxing continued for 5 h. The precipi ta te  which formed 
on cooling was f i l te red  off and washed with alcohol and water .  Yield, 7 g (50.5%) of Va, nap 243-236~ the melt ing 
point was not depressed  by the addition of a sample of Va obtained by method A. 

1 ,7-Dichloro-10-methyl -2 ,3-d iazaphenoxaz ine  (IVa)= A. Chlorine was passed into a solution of Ia (5 g; 
0.021 mole) in glacial  acet ic  acid (50 ml) containing catalyt ic  amounts of FeC13 and iodine at 60% The passage 
of chlorine was stopped af ter  absorpt ion of 3 g (0.043 mole) of the gas, and the reac t ion  mix ture  left  overnight  
at 20% The prec ip i ta te  was f i l te red  off and washed with water .  Yield, 3.4 g of Via (see Table 1). 

B. A solution of 84% caustic potash (6 g; 0.09 mole) in water  (6 mD and XI fR 2 =C1) (5..5 g; 0.03 mole) 
was ref luxed for 40 rain; alcohol (50 ml) was added, and ref luxing continued for a fu r ther  30 rain. A solution 
of 3 ,4 ,5- t r ich loropyr idaz ine  (7.3 g; 0.04 mole) in alcohol (14 ml) was added and this was ref luxed for 4 h and 
then cooled.  The prec ip i ta te  was f i l te red  off, washed with alcohol, and water ,  and dr ied.  Yield, 5.4 g (66,5 %) 
of Via, nap 222-223" (from DMFA); the melt ing point was not depressed  :by the addition of a sample of Via ob-  
tained by ruaethod A. 
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1 - (4 -Me thy l p i pe r az i ny l -1 ) -7 - ch l o ro -10 -me thy l -2 , 3 -d i azaphenoxaz ine  (VIII). This was p r epa re d  in the 
s ame  way as compound IVb f r o m  Via (8 g; 0.03 mole)  and N-methy lp ipe raz ine  (9 g; 0.09 mole)  in cyclohexanol  
(35 ml). 

The hydrochloride of VIII was obtained by treatment of an ethyl acetate solution of the base with hydrogen 
chloride in alcohol (see Table 1). 

3-(47Methylpiperaziny•-1)-4-[(2-hydr•xy-4-ch••r•phenyl)-N-methy•amin•]-pyridaz•ne-5 (IX). A mixture 
of the hydroehloride of VIII (2.2 g), 84% potassium hydroxide (2.2 g) and alcohol (22 ml) was heated onawater 
bath at 160-170 ~ for 8 h, cooled, the alcohol removed, and the residue dissolved in water and acidified to pH 
7.0. The p rec ip i t a te  was f i l tered off and washed with wate r .  Yield, 0.78 g of IX (see Table 1). IR spec t rum,  
cm -i  : VCO 1670. 

1 ,7 ,x ,x -Te t r ach lo ro -10 -d ime thy l aminop ropy l -2 ,3 -d i azaphenoxaz ine  (X). This was p r epa red  in the same  
way as compound Via f rom Ib (4 g; 0.013 mole} in g lac ia l  acet ic  acid (40 ml).  The amount of chlor ine absorbed  
was 9 g .  Yield 3 . S g o f X  (see Table 1). 

3 -Methy l -6 -d ime thy l su l f amylbenzoxazo lone  [XI, R 2 =SO2N(CH3)2]. This was p r epa red  in the same  way as 
compound IVa, f rom 3-methylbenzoxazolone  (11.2 g; 0.075 mole) and chlorosulfonic  acid (26 ml).  Yield, 14.4 
g (74.5%) XI, m.p .  216-218 ~ (from alcohol).  Found, %: C 47.04, H 4.76, N 10.36, S 12.49. Ci0tt12N204S. Calcu-  
lated,  %: C 46.84, H 4.72, N 10.94, S 12.52. IR s p e c t r u m ,  cm -1 : VCO 1785. 

EXPERIMENTAL 

A pharmacological study was carried out on compounds lib-f, IVe, d, Vb-d, and VIII. 

The same methods were used as had previously been used to study the neurotropie and antidepressant 
properties of the 2,3- and 3,4-diazaphenoxazine derivatives. 

The overall action of the compounds was studied using white mice$ the effect on the hyperthermic action 
of amphetamine (I0 mg kg), on the ngroup~ toxicity of amphetamine and, on hypothermia and blepharoptosis 
caused by reserpine (2 mg/kg, subcutaneously) was studied. The effect on catalepsy caused by triftazin (6 rag/ 
kg intraperitoneally) was studied on rats. The effect on the central n-cholinoreactive (nicotine I) mg/kg sub- 
cutaneously) and m-cholinoreactive (arecoline 15 mg/kg subcutaneously)systems was studied using mice. The 
effect on the peripheral region of the nervous system was studied using urethane-narcotized cats. The LDs0 
was determined by subcutaneous injection into mice. 

It was found that none of the compounds when injected subcutaenously into mice or rats in doses of 25- 
100 mg/kgeaused hypothermia, blepharoptosis, loss of locomotion, catalepsy, i.e., any of the phenomena char- 
acteristic of neurotropie substances. 

Some of the compounds, however, displayed some antidepressant action. 

Compounds IIb, e, and f when injected subcutaenously in doses of 25 and 50 mg/kg prolonged the hyper- 
thermic action of amphetamine. Injection of amphetamine (I0 mg]kg subcutaneously) into a control group of 
mice caused a maximum increase in the body temperature of 1.5 ~ 0.24 ~ Restoration of the initial tempera- 
ture occurred after 120-150 rain. After injection of the compounds under investigation, the body temperature of 
the mice was 1-2 ~ higher than after injection of amphetamine alone. Prolongation of the hyperthermic effect 
also occurred in the majority of cases. 

Compounds lib, e, and f increased the group toxicity of amphetamine. Thus, amphetamine injected sub- 
cutaneously in a dose of i0 mg/kgdestroyed 20% of the mice, whereas when compound IIe (50 mg/kg Subcutan- 
eously) was injected s imul taneous ly  with amphetamine ,  death occu r r ed  in 70% of cases  (~ 2 with P <0.01), and 
for  compounds IIb and f, in 40-60% of cases  (X 2 with P < 0.05). The remain ing  compounds were  e i ther  less  
act ive (Hc, d, Vb), or  did not d isplay any of this type of act ivi ty (IVc, IVd, Vc, Vd, VIII). 

Compounds Hb and IIe d e c r e a s e d  the dep res s ing  effect  of r e s e r p i n e .  B lepharap tos i s  was reduced by 
25-30% under  the influence of these  compounds (25-50 mg/kg subcutaneously)  and the hypothermic  action of 
r e s e r p i n e  was d e c r e a s e d  by 1.5-20. The r ema in ing  compounds displayed no noticeable effect  on the action of 
r e s e r p i n e .  

None of the compounds on subcutaneous injection in doses  of 25-50 mg/~g dec reased  t r i f taxin- induced 
ca ta lepsy  in mice .  
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In tests on mice (25-50 mg/kg subuctaneously) none of the compounds displayed central cholinolytic 
activity, and in tests on urethane-narcotized cats (1-5 mg/~g) they showed no peripheral cholinolytic activity. 
In these doses the compounds showed no adrenomimetic or adrenolytic effect. 

The LD50 for injection under the skin was 500 mg/kg for IIb, 230 mg/kg for IIc, 270 mg/kg for IId, 210 
Tug/kg for IIe, 500 mg/kg for IIf, 1020 mgY~g for IVc, 1050 mg/kg for IVd, 520 mg/kg for Vb, 320 vng/kg for Vc, 
235 mg/kg for Vd, and 260 mg/~g for VIII. 

Thus, none of the compounds possessed any neurotropic activity. Compounds with a nitro group in the 7 
position in the diazaphenoxazine ring displayed some antidepressant activity. When an acetyl or sulfamyl 
group is introduced into the 7 position, this activity is weakened or lost. 

The same relationship between chemical structure and pharmacological activity was found during a study 
of the derivatives of 3,4-diazaphenoxazine [5]. 

1. 

2~ 
3. 
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5. 
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