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The synthes is  of 2 ,10-disubst i tuted 7 -ace ty l - ,  7-a lkoxy- ,  and 7 - c h l o r o - o r  8 -ch lo ro -3 ,4 -d iazaphenoxaz-  
ines has been effected with the a im of studying the dependence of psychotropic  act ivi ty on the c h a r a c t e r  of the 
subst i tuents  in the benzene r ing of 3 ,4-diazaphenoxazine.  

7-Acety l -2 ,10-disubs t i tu ted  3 ,4-diazaphenoxazines  (IIa-d, Table 1) were  obtained by the F r i e d e l - C r a f t s  
acetyla t ion of 2 ,10-disubst i tuted 3 ,4-diazaphenoxazines  (I) which were  themse lves  synthesized by a method de-  
sc r ibed  previous ly  [1]. 
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The synthesis  of Ha was c a r r i e d  out f rom 3-methylbenzoxazolone (VI) by the following scheme in o rde r  
to conf i rm the position of the ace ty l  group: 

-OH C l t  GOCI J q-CH~ 
. 

~,%..,~o.C =o .~cl~ c,,m.oo.--~,.~.o.O = o 
") KOH 

" -  E a ~  - 'c  
2" 3, 4, 6 - t r lc l l lo ro-  

pyitdazine 

6-Acety l -3-methylbenzoxazolone  (VII), which is not descr ibed  in the l i t e ra ture ,  was obtained by the 
F r i e d e l - C r a f t s  acetyla t ion of VI [1]. According to PMR data [doublet at ~ -- 7.24 ppm with SSIC* J = 8.5 Hz 
(4H), 7.86 ppm J = 1.8 Hz (7H) and quar te t  at  ~ = 7.98 ppm J1 8.5 Hz, J2 = 1.8 Hz] the acetyl  group in VII is in 
position 5 or  6. Since the mel t ing point of VII (166-168") is different  f rom the melt ing point of 5 - ace ty l -3 -  
methylbenzoxazolone (132 ~) given in l i t e r a tu re  [2] it maY be taken that acetylat ion of VII goes in the 6 position. 

2-Methylamino--5-acetylphenol  was obtained by the alkaline hydrolys is  of VII and without isolation was 
subjected to condensat ion with 3 ,4 ,6 - t r i ch loropyr idazo le  in alcoholic alkaline solution. Compound IIa obtained 
was conver ted  into IIc fo r  convenience of identification.  

On in te rac t ion  of Ha o r  IIb with hydroxylamine the corresponding oximes VIII and IX were  obtained (see 
Table 1). By t rea t ing  Ha with sodium butylate 2-butoxy-7-ace ty l -10-methyl -3 ,4-d iazaphenoxaz ine  X was i so-  
lated (see Table 1). 

Der iva t ives  of 7 -a lkoxy-2-ch lo ro - ,  2 ,7-d ichioro- ,  or  2 ,8-dichloro-3 ,4-diazaphenoxazines  (IVa-g, Table 
2) were  synthes ized by an analogous method f rom der ivat ives  of 6-alkoxy-,  6 -ch loro- ,  or  5-chloro-benzoxazines  
(IIIa-g) [3] and, by t r ea tmen t  with N-methylp iperaz ine  o r  sodium diethylaminoethylate,  were  conver ted into 
the cor responding  der iva t ives  containing an N-methylpiperazine  res idue or a diethylaminoethoxy group in the 
2 position (Va-f, Table 2). 

3-Methy l -6 -me thoxy-  and 3-methyl -6-e thoxybenzoxazolones  (Ilia and IIIb) were  synthesized f rom the 
cor responding  e the r s  of 2 -n i t r o so re so rc ino l  by the method descr ibed  in [4]. Compounds IIId-e were  obtained 
f r o m  benzoxazolone by a known method. Compounds lIIc, f, g, which a re  not descr ibed  in the l i t e ra ture ,  were  
obtained by the method developed by us [1] by the interact ion of 6-ethoxy- ,  6 -ch lo ro- ,  or  5-chlorobenzoxazolone 
with 3-d imethylaminochloropropane .  In this way the f i r s t  two compounds (IIIc, f) were  subjected to fu r ther  
convers ion  without isolation,  the third (rn~) was isola ted in pure fo rm.  

On chlorinat ion of 2 -ch loro-10-methyl -3 ,4-d iazaphenoxaz ine  (Ia) with chlorine in acetic acid at room 
t em pe r a tu r e  a der iva t ive  of 3,4--diazaphenoxazine containing three  atoms of chlor ine in the molecule was ob- 
tained (X1). To conf i rm the posit ion of two chlorine atoms in XI, chlo~.nationof 2, 7 -d ich loro-10-methy l -3 ,4 -  
diazaphenoxazine (IVe) was c a r r i e d  out with sulfuryl  chloride in d imethyl formamide .  In this way a substance 
was isolated which had the same e lementa l  composit ion as XI, andin  mixing tes t  with the la t ter  no depress ion  
of melt ing point was given. The absence of a singlet  for  the 1H proton in the PMR spec t rum and also the p r e s -  
ence of two doublet s ignals at 5 -- 7.03 ppm (9H) with J = 8.5 Hz and 7.08 ppm (6H) with J = 1.8 Hz and a quar te t  
at ~ -- 7.25 ppm with J1 = 8.5 Hz and J2 = 1.8 Hz conf i rmed that chlor ine had entered  into posi t ion 1. 

In o r d e r  to es tab l i sh  the significance of the chlorine atom in 2-chloro-10- .y-d imethylaminopropyl-3 ,4-  
diazaphenoxazine for  the psychotropic  activity of this compound a stubstance was obtained in which the chlorine 
atom was substi tuted by a methyl  group, viz. ,  2-methyl-10-ff--dimethylaminopropyl-3,4-diazaphenoxazine (XII). 
This compound was synthesized by the in teract ion of 3-~-dimethylaminopropylbenzoxazolone [5 ] with 4 -methy l -  
3 ,6-d ich loropyr idaz ine .  The l a t t e r  was obtained f rom 4 -amino - l , 2 , 4 - t r i a zo l e  and acetoacet ic  e s t e r  through a 

s e r i e s  of s teps [6, 7]. 

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

C h e m i s t r y  

IR spec t ra  were  taken on a UR-10 spec t rophotometer  in Nujol, UV spec t ra  on a Hitachi ins t rument  in 
alcohol, and PMR spec t ra  on an INM-4H-100 ins t rument ,  the in terna l  s tandard being te t ramethyls i lane .  

2 -Chloro-7 -ace ty l -10-methy l -3 ,4 -d iazaphenoxaz ine  (IIa). a ) .  Acetyl chloride (4.5 g: 0.056 mole) was 
added gradual ly  with s t i r r ing  and cooling to Ia (5 g: 0.021 mole) and anhydrous aluminum chloride (11.25 g: 
0.084 mole) and the mixture  was heated at 60 ~ for 3.5 h. After cooling, 10~ hydrochlor ic  acid (8 mI) and ice 

*Sp in -  spin in terac t ion  constant .  
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(25 g) were  added, the mix tu re  s t i r r ed  for  1 h , t h e n m a d e  alkaline.  The prec ip i ta te  was f i l tered off, washed with 
water ,  and dr ied.  Compound IIa (4.6 g) was obtained (see Table 1). 

b). A suspension of VII {5.75 g: 0.03 mole) in an 85~c solution of po tass ium hydroxide (6 g: 0.09 mole) in 
wa te r  (7 ml) was boiled for  1.5 h, alcohol (50 ml) was added, and the mix tu re  boiled for 15 min.  Then 3,4,6-  
t r i ch lo ropyr idaz ine  (5.5 g: 0.03 mole) in alcohol (20 ml) was added gradual ly  and the mixture  was boiled for 
5 h. After  cooling, the solid was f i l te red  off, washed with alcohol, with water ,  and dr ied.  Compound IIa (3,3 g: 
39.8%) was obtained which did not me l t  up to 320 ~ IR spec t r a  of samples  of IIa obtained by methods a and b 
were  identical .  

Found, ~c: C 56.49; H 3.68; C1 12.53; N 15.03. C13H10C1N302 . Calculated, %: C 56.64; H 3.66; C1 12.86; 
N 15.24. 

2 - (4 -Me thy l p i pe r az i n - l - y l ) -7 - ace t y l -10 -me thy l -3 , 4 -d i azaphenoxaz ine  (IIc). a). Compound IIc (2.72 g) 
was synthesized under conditions analogous to those descr ibed  for  the p repara t ion  of IIa f rom Ic (4 g: 0.017 
mole),  anhydrous a luminum chloride (17.9 g: 0.134 mole), and acetyl  chloride (15 g: 0.17 mole) .  

Compounds Ilb and lid were  obtained s imi l a r ly  (see Table 1). 

The hydrochlor ides  of I Ib-d were  obtained by t r ea tmen t  of solutions of the appropr ia te  ba se s  in absolute 
alcohol with a sa tu ra ted  solution of hydrogen chloride in absolute alcohol (see Table 1). 

b). A mix tu re  of Ha (1.2 g), N-methy lp iperaz ine  (1.3 ml), and cyclohexanol (6 ml) was boiled for 55 h, 
wa te r  was added, the cyclohexanol was dist i l led off with the water ,  the res idue  was made alkaline, and ex t rac ted  
with ch lo ro fo rm.  The res idue ,  a f ter  dist i l l ing off the chloroform,  was r ec rys t a l l i z ed  f rom alcohol.  Compound 
IIc (0.25 g) was obtained having mp 236-237 ~ and gave no depress ion  of melt ing point in a mixing tes t  with a 
spec imen  of IIc obtained by  method a. 

Found, %: N 20.58, C18H21NsO 2. Calculated,  %: N 20.64. 

3 -Methy l -6 -ace ty lbenzoxazo lone  (VII). Acetyl chloride (31 ml) was added gradual ly  with s t i r r ing  and 
cooling to a mix tu re  of VI (14.9 g: 0.1 mole) and anhydrous a luminum chloride (53.5 g: 0.4 mole) and the mobile 
da rk  brown reac t ion  m a s s  was heated at 50-55 ~ for 2 h. Ice (100 g) and 10% hydrochlor ic  acid (40 ml) were  
added gradual ly  with s t i r r ing  to the cooled reac t ion  m a s s  which was then kept at r oom t e m p e r a t u r e  for  1 h. 
The p rec ip i t a t e  was f i l te red  off, washed with water ,  dried,  and r ec rys t a l l i z ed  f rom ethyl ace ta te .  Compound 
VII (7.8 g: 37.8%) was obtained having mp 162-164 ~ a f te r  a second rec rys t a l l i za t ion  f rom ethyl aceta te  i t  had 
mp 166-168 ~ IR spec t rum,  cm- l :  vCO 1685, 1765. PMR spec t rum (CD3OD), 6, ppm: singlet  2.61 (CHsCO), 
3.44 (NCH3); doublet 7.24 (4H), 7.86 (7H), quar te t  7.98 (5H). 

Found, %: C 62.45; H 4.76; N 7.40. C10HsNO 3. Calculated, %: C 62.83; H 4.75; N 7.38. 

2 -Ch lo ro -7 - ace t y l -10 -m e t hy l -3 ,4 -d i azaphenoxaz ine  Oxime (VIID. A mix tu re  of IIa (3 g: 0.01 mole),  hy-  
droxylamine  Oydrochlor ide (3 g: 0.043 mole),  absolute alcohol (30 ml), and d ry  pyridine (30 ml) was boiled for  
3 h, cooled, the solid was f i l te red  off, washed with alcohol, with water ,  and dr ied.  

Compound VIII (1.5 g) was obtained. Compound IX was obtained s i m i l a r l y  (see Table 1 ) .  

2 -Bu toxy-7 -aee ty l -10 -me thy l -3 ,4 -d i azaphenoxaz ine  (X). A solution of IIa (2 g: 0.007 mole) in d imethyl -  
fo rmamide  (30 ml) was added to a hot solution of sodium butylate,  obtained f rom meta l l ic  sodium (0.17 g: 0.007 
g-a tom)  and absolute butanol (9 ml), and the mix tu re  was boiled for  5 h. The solvent  was dis t i l led off, the 
res idue  was t r i tu ra ted  with water ,  f i l te red  off, washed with water ,  and dr ied.  Compound X (1.74 g) was ob-  
tained.  

2 -Ch lo ro -7 -me thoxy-10 -me thy l -3 ,4 -d i azaphenoxaz ine  (IVa). A suspension of Ilia (4.35 g: 0.024 mole) 
in a solution of 85% po ta s s ium hydroxide  (4.8 g: 0.072 mole) in wa te r  (4 ml) was boiled for  1 h, alcohol (16 ml) 
was added, and the mix tu re  boiled 10 mill fu r ther .  3 ,4 ,6 -Tr ich lo ropyr idaz ine  (4.4 g: 0.024 mole) in alcohol 
(25 ml) was added gradual ly  to the hot solution, the mix tu re  was boiled for  5 h, and cooled. The solid was f i l -  
t e red  off, washed with alcohol,  with water ,  and dr ied.  Compound IVa (3.9 g) was obtained. UV spec t rum,  ~max, 
nm (log e):  360 (3.99); 232 (4.56). 

Compounds IVb, IVd-e  were  obtained s i m i l a r l y  (see Table 2). 

2 -Chloro-7-e thoxy-10-~ / -d imethy laminopropyl -3 ,4 -d iazaphenoxaz ine  (IVc). 3 - D i m e t h y l a m i n o - l - c h l o r o -  
propane hydrochlor ide  (3.74 g: 0.025 mole) was added to a mix ture  of an alcoholic solution of sodium alcoholate 
[obtained f r o m  meta l l i c  sodium (1.15 g: 0.05 g-a tom)  and absolute alcohol (15 ml)] and 6-ethoxybenzoxazolone 
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(4 g: 0.02 mole) in absolute  alcohol (18 ml).  The reac t ion  m a s s  was boiled for 4 h. After  cooling, a solut ionof 
85% po tass ium hydroxide (4 g: 0.06 mole) in water  (3 ml) was added and the mix ture  boiled for  2 h. A solution 
of 3 ,4 ,6 - t r i ch lo ropyr idaz ine  (4.1 g: 0.022 mole) in alcohol (7 ml) was then gradual ly  poured in and the mix ture  
boiled a fu r the r  5 h~ After  cooling, the solid was f i l tered off, washed with alcohol, with water ,  and dried,  
Compound IVc (2.5 g) was obtained. UV spec t rum,  ~max,  nm (log ~) : 365 (3.96); 232 (4.52). Compound IVf was 
obtained s imi l a r ly .  

The hydrochlor ides  of IVc, IVf were  obta ined under conditions analogous to those descr ibed  for  the p r e p -  
ara t ion  of I lb-d hydroch lor ides .  

3 -Dimethy laminopropy l -5 -ch lo robenzoxazo lone  (IIIg). 3 -Dimethylaminopropyl  chloride hydrochlor ide  
(94%, 24.7 g: 0.156 mole) was added to a mix tu re  of an alcoholic solution of sodium alcoholate [obtained f rom 
meta l l i c  sodium (6.7 g: 0.29 g-a tom)  and absolute alcohol (100 ml)] and 5-chlorobenzoxazolone (24.7 g: 0.147 
mole) in absolute alcohol (130 ml).  The mix tu re  was boiled for  10 h. After  dist i l l ing off the alcohol in vacuum 
wate r  was added to the res idue  and the mix tu re  was ex t rac ted  with ch loroform.  The hydrochlor ic  acid solution 
obtained a f t e r  t r e a t m e n t  of the ch lo ro fo rm solution with 10~c hydrochlor ic  acid was made alkaline and the oily 
substance  which sepa ra t ed  was ex t rac ted  with ch loroform.  The ch lo ro fo rm solution was washed with wa te r  and 
dr ied  with m a g n e s i u m  sulfate.  A f t e r  r e m o v a l  of ch lo ro form the res idue  was r ec ry s t a l l i z ed  f r o m  hexane. Com-  
pound l:[Ig (18 g: 48.3%) was obtained. Repeated  r ee rys t a l l i za t ion  gave HIg of mp 50-51 ~ IR spect rums cm-~: 
UCO 1785. 

Found, %: C 56.84; H 5.96; C1 14.14; N 11.14. CI2HIsC1N202. Calculated, %: C 56.58; H 5.93; C1 13.92; 
N 11.01. 

The malea te  of IIIg was obtained by mixing ethyl aceta te  solutions of IIIg base  and male ic  acid and had 
mp 160-161 ~ ( f rom ethyl acetate) .  Found, %: C 52.02; H 5.23; C1 9.29; N 7.35. C12H15C1N2 O" C4H404. Calculated, 
~:  C 51.80; H 5.18; C1 9.56; N 7.57. 

2 ,8 -Dich lo ro -10-~-d imethy laminopropy l -3 ,4 -d iazaphenoxaz ine  (IVg). The alkylation of 5 -ch lorobenzoxaz-  
olone with 3 -d imethy laminopropyl  chlor ide was c a r r i e d  out under analogous conditions to t hose  descr ibed  for  
the p repa ra t ion  of IIIg and all components  were  used in the s ame  amounts .  After dist i l l ing off the alcohol in 
vacuum a solution of 85~ po tass ium hydroxide (25 g: 0.445 mole) in wa te r  (26 ml) was added to the res idue  and 
the mix tu re  was boiled for  50 min.  Fur the r  reac t ion  was conducted as descr ibed  in the p repa ra t ion  of IVc. 
Compound IVg (28.6 g) was obtained. UV spec t rum,  kmax,  nm (log e): 356 (4.00), 233 (4.50). 

The hydroch lor ide  of IVg was obtained by t r ea tmen t  of a suspension of (IVg) in boiling alcohol with con-  
cent ra ted  hydrochlor ic  acid (see Table 2). 

2 - (4 -Me thy l p i pe r az i n - l - y l ) -7 -m e t hoxy -10 -me thy l -3 , 4 -d i azaphenoxaz ine  (Va). A mix tu re  of IVa (1.32 g: 
0.005 mole) and N-methy lp ipe raz ine  (2 g: 0.02 mole) in cyclohexanol  (15 ml} was boiled for  5 h, cooled, the 
prec ip i ta te  was f i l te red  off, and cyclohexanol  was dist i l led off  f r o m  the solid with water .  The res idue  was 
t r ea ted  with an aqueous solution of sodium carbonate ,  f i l te red  off, washed with water ,  and dr ied.  Compound 
Va (1.4 g) was obtained. UV spec t rum,  kmax,  nm (log e):  352 (3.98); 313 (3.93); 254 (4.53). 

Compounds Vb, c, e were  obtained analogously (see Table 2). 

The hydrochlor ide  of Vb was obtained under conditions analogous to those descr ibed  for  the p repa ra t ion  
of (IVc) hydrochlor ide  (see Table 2). 

2 -Die thy laminoe thoxy-7 -ch lo ro -10-methy l -3 ,4 -d iazaphenoxaz ine  (Vd). A mix tu re  of meta l l i c  sodium 
(0.23 g: 0.01 g-a tom) and-diethylaminoethanol  (2.1 g: 0.018 mole) in xylene (16 ml) was boiled until comple te  
solution of sodium. The solution was cooled to 60-70 ~ IVe (2.7 g: 0.01 mole) was added, and the mix ture  boiled 
for  4 h. The solvent  and excess  diethylaminoethanol  were  dist i l led off, the res idue  was t r i tu ra ted  with water ,  
f i l tered off, washed with water ,  and dr ied.  Compound Vd (2.03 g) was obtained. 

Compound Vf was obtained s i m i l a r l y  (see Table 2). 

The hydroehlor ides  of Vd, f were  obtained by t r ea tmen t  of ch loroform solutions of Vd o r  Vf with a sa tu-  
ra ted  so lu t ionofhydrogen  chlor ide  in absolute alcohol (see Table 2). 

1 ,2 ,7 -Tr i ch lo ro -10 -me thy l -3 ,4 -d i azaphenoxaz ine  (XI). a). Chlorine was pas sed  for  3 h at 18-20 ~ into a 
suspension of Ia (2 g: 0.008 mole) in acet ic  acid (20 ml) in the p resence  of a few c ry s t a l s  of iodine. About 11 g 
chlor ine was absorbed .  The undissolved solid was f i l tered off and the solution s tored  overnight .  The p rec ip i -  
tate was f i l te red  off, washed with water ,  and dr ied.  Compound XI (0.86 g: 33%) was obtained having mp 220-221 ~ 
(from alcohol).  PMR s pec t rum  (in t r i f luoroace t i c  acid), 6, ppm: singlet  3.84 (NCH); 7.03 (9H), 7.08 (6H); quar -  
te t  7.25 (7H). 
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Found, %: C 43.37; H 2.12; C1 34.94; N 13.83. CttH6CIaN~O. Calculated, %: C 43.67; H 1.99; C1 35.16; 
N 13.96. 

b). Sulfuryl chloride (5 ml) was added to a suspension of IVe (5 g) in dimethylformamide (40 ml) at 25 ~ 
At the end of the addition of sulfuryl chloride heating of the reaction mass to 50 ~ was observed, the green solid 
dissolved, and a yellow solid precipitated. The reaction mass was s t i r red  a t  room temperature  for 3 days and 
cooled. The precipitate was fi l tered off, washed with water, and dried. Compound XI (4.25 g: 76%) was ob- 
tained having mp 220-221 ~ (from alcohol); a mixing test of this sample with a sample obtained by method a gave 
no depression of melting point. 

2-Methyl-10-ff-dimethylaminopropyl-3, 4-diazaphoxazine (:KID. A mixture of 3-'7-dimethylaminopropyl- 
benzoxazolone (8.9 g: 0.04 mole) and a solution of 85% potassium hydroxide (8 g: 0.12 mole) in water (5 ml) was 
boiled for 2 h, alcohol (20 ml) was added, the mixture boiled for 5 rain, then a solution of 3,4-dichloro-6- 
methylpyridazine (6.5 g: 0.04 mole) in alcohol (28 ml) Was gradually poured in, and the reaction mass was 
heated to boiling for a further 4.5 h. After cooling, the solid was fil tered off and washed with alcohol. The 
combined alcoholic fi l trate was evaporated, the residue tr i turated with ether, f i l tered off, dried, and r e e r y s -  
tallized from a mixture of heptane and benzene. Compound XII (5.24 g: 46.5%) was obtained having mp 153- 
154 ~ . 

UV spectrum, },max, am (log e): 350 (4.16); 226 (4.47). 

Found, %:C 67.43; H 7.28; N 19.69. Cl~H20N40. Calculated, %: C 67.57; H 7.12; N 19.70. 

The maleate of XII was obtained in the same way as IIIg maleate and had mp 165 ~ (decomposition). 

Found, %: C 57.40; H 5.78; N 12.44. C16H20N40" C4H404. Calculated, %: C 57.63; H 5.70; N 12.22. 

P h a r m a c o l o g y  

Of the compounds synthesized IIb-d, IVb, IVf, IVg, Vd-f were studied pharmacologically. We have es-  
tablished previously [8, 9] that compounds close in structure (azafen, etc.) possess pharmacological properties 
character is t ic  of antidepressant preparations.  

The synthesized compounds were studied from the same point of view. 

The influence on the effects of amphetamine was investigated: a) on the hyperthermic action, b) on group 
toxicity, c) on stereotypy; the influence on the effects of reserpine: blepharoptosis and hypothermia; on catalepsy 
caused by triftazin; influence on the overall  state of animals; the LD~0 was determined (on subcutaneous admin- 
istration). 

The investigations car r ied  out showed that IIb-d, IVb, i.e., compounds containing an acetyl or ethoxy 
group in position 7 of the diazaphenoxazine r ing,possess  some properties character is t ic  of antidepressants. 

The most active compounds were IVf, IVg, Vc-f containing chlorine in position 7 or 8; however, the var -  
ious compounds differed in activity. 

Influence on the Effect of Amphetamine.  a). In experiments on white mice, compounds IIb-d, IVb (25-50 
mg/kg subcutaneously) intensified somewhat and extended the hyperthermic effect of amphetamine (10 mg/kg 
subcutaneously). Compounds IVf, IVg, Vc-f were more active in this respect .  

Compounds IVf, Vd-f were close in action to azafen, 

On subcutaneous administration at a dose of 25-50 mg/kg together with amphetamine the temperature of 
mice was 1.5-2 ~ higher than on administration of amphetamine alone. These  compounds act however in a less 
prolonged manner than azalea. 

Compounds IVg, Vc were less active than IVf, Vd-f. 

b). In the influence on the group toxicity of amphetamine (experiments on white mice) among compounds 
containing an acetyl or ethoxy group the most active were lib and IVb. On simultaneous administration of these 
compounds (50 mg/kg subcutaneously) with amphetamine (7.5 mg/kg  subcutaneously) death of animals was 50- 
70% against 40% on injection of amphetamine alone. 

Compounds containing an atom of chlorine in place of an acetyl or ethoxy group strongly influenced the 
group toxicity of amphetamine. The most active in this respect  were IVf, Vd-f also. Administered at a dose 
of 25 mg/kg subcutaneously together with amphetamine (at 7.5 mg/kg) they caused death of animals in 70-90% 
cases and were close to azafen in action. Compounds IVg, Vc were less active. 
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TABLE 3. Influence on Stereo-  
typy Caused by Amphetamine* 

Duration of 
Compounds steteotypy, min 

i Amphetamine + 0.9% 
sodium chloride 
solution 

The same + IVf 
The same + IVg 
The same + Vc 
The same + Vd 
The same + Ve 
The same + Vf 
The same + azafen 

51 (41+51) 
105 (81 + 129) 
128 (I 16+ 140) 
89 (56+ 122) 

106 (84+ 128) 
90 (68+ 112) 

104 {83+ 125) 
117 (95+ 139) 

*Dose of investigated compounds 
was 25 mg/kg.  

TABLE 4. Influence on Blepharop- 
tos i s  Caused by Reserpine  

Compounds 
Degree of 
blepharoptosis, 
sco1 'e  

Reserpine + 0.9% sodium 
chloride solution 

The same + IVf 
The same + IVg 
The same + IVc 
The same + IVd 
The same + IVe 
The same + IVf 
The same + azafen 

3,7~-0,2 
3,2---0,3 
2,8• 
2,4-"-0,5 
3,2• 
2,8~0,4 
3,0---0,2 
2,3• 

c). Compounds IVf, IVg, Vc-f  intensified stereotypy caused by amphetamine (4 mg/kg  intraperitoneally) 
in ra ts  (Table 3). 

Influence on Reserpine  Effects.  Compounds lib-d, IVg (25-50 mg/kg  subcutaneously) did not show a s ig-  
nificant influence on blepharoptosis  and hypothermia in mice caused by reserp ine  (2 mg/kg  intraperitoneally).  
Analogs containing a chlorine atom in position 7 or  8 (compounds IVf, IVg, Vc-f) were more  active. Injected 
subcutaneously at a dose of 50 mg/kg  they reduced blepharoptosis  [10] (Table 4). 

All compounds injected at a dose of 25 mg/kg  failed to show a constant action on hypothermia caused by 
r e se rp ine  bttt with an inc rease  of dose to 50-100 m g / k g  an intensification of the hypothermie effect and ble-  
pharoptosis  took place in a m a j o r i t y  of exper iments .  

Influence on Catalepsy.  Of the studied compounds containing an acetyl or  ethoxy group in position 7 and 
a chlorine atom, only Vc (25 mg/kg  subcutaneously) reduced the cataleptic effect of tr if tazin (6-8 mg/kg  in t ra-  
peritoneally) in ra ts  by 25%. Azafen in these experiments  was twice as active. 

Overall  Action and Toxicity. All compounds, start ing with a dose of 100-200 mg/kg  subcutaneously, 
caused a small  locomotor  stimulation and slowing down of respi ra t ion in mice.  With an increase  in dose (250- 
400 mg/kg) clonic- tonic spasm developed which usually began 10-15 min after  administrat ion.  The LDs0 (mg/  
kg) on subcutaneous administrat ion to white mice was IIb 390, I Ic  610, IId 720, IVb 300, IVf 360, IVg 320, Vc 
720, Vd 340, Ve 655, and Vf 800. 

Thus, the investigations ca r r i ed  out showed that the studied compounds possessed  the elements of anti-  
depressant  activity. The most  active among the investigated compounds proved to be IVf, IVg, and Vc-f  con- 
taining chlorine in position 7 or  8. In their  ability to strengthen the central  effects of amphetamine the major i ty  
of these compounds were close to azafen. However, the hypothermic and autonomic actions of reserp ine  were 
reduced to a l e s se r  extent by them than by azafen. 

They possessed  no anticataleptic proper t ies .  

All the compounds were superseded by azafen in the investigated aspects  of ant idepressant  action. 

59 



L I T E R A T U R E  C I T E D  

1. T .V.  Gortinskaya, V. G. Nyrkova, N. V. Savitskaya, et al., Khim. Geterotsikl. Soedin.,750, 1033 (1971). 
2. Z. Ozdowska, Roczn. Chem., 48, 1065 (1974). 
3. N.V. Savitskaya, T. V. Gortinskaya, V. G. Nyrkova, et al., Inventor's Certificate No. 317657; Otkrytiya, 

No. 31, 87 (1971). 
4. T . P .  Sycheva, Z. A. Pankina, I. D. Kiselev, et al., Khim. Geterotsikl. Soedin., 506 (1966). 
5. Tahahashi Sorizo and F. Voueda, Chem. Pharm. Bull., 6, 378 (19-58). 
6. H.C.  Becker and H. Bottcher, Wiss. Z. Tech. Hoehsch. Chem. Carl Schorlemmer Leuna Merseburg, 8, 

122 (1966). 
7. H.G. Becker, H. Bottcher, and J. Koch, J. Prakt. Chem., 311, 286 (1969). 
8. M.D. Mashkovskii and A. I. Polezhaeva, Farmakol. Toksikol., No. 6, 656 (1969). 
9. A.I .  Polezhaeva and V. N. Sinyukhin, Farmakol. Toksikol., No. 1, 8 (1974). 

10. B. Rubin, M. Malone, and M. Waugh, J. Pharmacol. Exp. Ther., !20, 125 (1957). 

FURTHER STUDY OF THE 

ACTIVITY OF OXYLIDINE 

I. K. Sokolov 

T R A N Q U I L L I Z I N G  

UDC 615.214.22:547.834.3 

Oxylidine (3-benzoyloxyquinuclidine hydrochloride) has a tranquillizing action on the central nervous 
system [1-4] and has found use in medical practice [5, 6] in the treatment of patients with neurotic states and 
other diseases accompanied by excitement and tension. 

In the last few years, the method of a conflict situation, which is considered one of the most specific for 
evaluating tranquillizing activity, has come into use. in view of this, we have investigated the action of oxyl- 
idine by this method. The study was performed in comparison with diazepam, which is one of the most active 
modern tranquillizers, and also with nitrazepam. 

The investigation was performed on randomly-bred albino male rats weighing 150-200 g in an apparatus 
with the automatic recording of the behavior of the animals [7]. 

In order to create a state of high excitability of the drink center in the rats, the animals were previously 
maintained for 48 h on dry fodder and then at the same time of day for 3 days they were placed in a chamber 
where they could obtain water from a drinking trough for 5 rain. On the day of the experiment, 5 sec after the 
beginning of drinking the apparatus was changed to automatic working conditions in which the taking of water 
by a rat caused the closure of an electric circuit (with a voltage of 80 V). The apparatus automatically record 
ed the following indices: 1) the number of times water was taken; 2) the reaction of the approach to the drinkinl 
bowl and departure; and 3) the magnitude of the total motor activity. 

Observations on the behavior of the animals were performed for 20 rain. In the investigatigations we 
used the following drugs: oxylidine, diazepam, and nitrazepam administered intraperitoneally in doses of 5, 25, 
50, and 75; 5 and 10; and 10 mg/kg, respectively, and orally in doses of 20, 40, 80, and 160; 20; and 20 mg/kg, 
respectively, in the form of a starch suspension 1 h before the beginning of the experiment; the rats of a con- 
trol group were given starch suspension by the same routes before the experiment. 

Under the conditions of the conflict situation the administration of the oxylidine to the rats led to an in- 
crease in the number of times water was taken and in the number of approaches to the bowl, in spite of the facl 
that they then received painful electric discharges (see Table 1). The observed changes taken as a whole can 
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