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T r i cyc l i c  compounds with a cen t ra l  s e v e n - m e m b e r e d  ring have recen t ly  been widelyused in medicine as 
an t idepressan ts ,  neuro lep t ics ,  and fo r  o ther  pharmaceut ica l  purposes .  

Der ivat ives  of 3 ,4-diazaphenoxazine have been  shown to have ant idepressant  p rope r t i e s  [1, 2]; t he  mos t  
act ive of these  compounds was the dihydrochlor ide  of 2 - (4 ' -methy lp iperaz iny l -1) -10-methyl -3 ,4-d iazaphenox-  
azine (I), which, unde r  the name of "azaphene,"  has been used as  an ant idepressant  having both a thymotept ic  
and a sedat ive action [3]. 

./- 

In the p re sen t  work,  azaphene analogs with a cen t ra l  s e v e n - m e m b e r e d  ring have been p repa red  by the 
following reac t ion  scheme:  

~ 

+ G1A  ----- 

~'a-h ~a-h .~'a-d 

where a) IR=4-OHsO6H4 d) R=2-thiazolyl g]IR:#-RO?.O~H4 
b~ I~=4- OH3OO~H4 e) I~ = 0 , 4  - xylyl b) B= Z - pyridyl 
c) I~= furfaryl f) I~=G6H5 

The 2,11-disubsti tuted der iva t ives  of the new he te rocyc l i c  sys t em 10 ,11-d ihydro - l lH-pyr idaz ino[3 ,4 -b ] -  
1 ,4-benzoxazepine ( ~ - h )  were  p r epa red  by  the reac t ion  of the 2-hydroxybenzylamine der iva t ives  (IIa-h) with 
3 ,4 ,6- t r ich loropyr idaz ine  and potash.  

The N-a ry l  [4-6] o r  N-he te ry l  der iva t ives  [7] of 2-hydroxybenzylamine (Ha-h) were  obtained by the 
t r ea tmen t  of sal icyl ic  aldehyde with the appropr ia te  amine followed by  reduct ion of the Schiff 's base  with so-  
dium borohydr ide  [7]. 

The s t ruc tu re  of the dihydropyridazinobenzoxazepines  (IHa-h) was confi rmed by mass  spect roscopy.  The 
intensi t ies  of the pr inciple  peaks in the mass  spec t r a  of compounds IHa-h (M : M+2) were  in the ra t io  of 3 : 1, 
indicating the p r e sence  of one chlor ine  atom. The der iva t ives  rrra-h were  v e r y  stable to e lec t ronic  bombard-  
ment  and in mos t  cases  the most  intense peak was that  produced by the molecu la r  ion; the exception was com-  
pound HIb which gives a stable ion with a quinoid s t ruc tu re  by the loss  of ame thy l  group and this gives r i s e  to 
a peak at  M = 15 in the mass  spec t rum.  With the except ion of IHc and g, al l  the compounds were  cha rac te r i zed  

by the p r e se nc e  in the mass  spec t r a  of the p a r t i c l e s  and RN = CH2, formed by the splitt ing of the 
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molecular ion. In compound IIIc, the fragment giving the most intense peak is M - R ,  and in compound II~,  
M-NO. These data indicate that the condensation of derivatives of 2-hydroxybenzylamine (I~-h) with 3,4,6- 
tr ichloropyridazine gives the t r icycl ic  compounds (IIIa-h) which have a central  seven-membered oxazepine 
ring. To confirm the position of the nitrogen atoms in the pyridazine compounds (IIIa-h), compound IIIa was 
synthesized f rom the sodium salt of N-tolyl-o-hydroxybenzylamine (V, R-p-CH3CGH4) and 3,4,6-tr ichloro- 
pyridazine in which the chlorine atom in position 4 is the most reactive [8-10]. 

The reaction between compound V and 3,4,6-trichloropyridazine at room temperature  gave a mLxture 
consisting of 56% of 3,6-dichloro-4- [2-(p-tolnidinomethyl) phenoxy]pyridazine (VI) and 15% of 3, 6-dichloro- 
4-( 2-hydroxybenzyl-p-toluidino)pyridazine (VII): 

§ o, j 
Y zr t~ 

On boiling with potash in alcohol, compounds VI and VII were both converted to 2 -ch lo ro - l l -p - to ly l -  
l lH-pyridazino[3,4-b]- l ,4-benzoxazepine (1-Ha) . For  compound VI this reaction indicates that an intramolec-  
u lar  rearrangement  (VI -* VII) of the heterocyelic system IIIa has occurred and that the nitrogen atoms in the 
pyridazine ring are  in positions 3 and 4. The rearrangement  of compounds VI and VII was carr ied out byheat -  
ing compound VI in pyridine; the reaction did not take place on heating in triethylarnine. 

The acetyl derivatives (VIII and IX) were obtained from compounds VI and VII. The structures of 3,6- 
dichloropyridazine derivatives (VI-XIID were confirmed by IR spectra.  

The condensation of Ha with 3,4,6-trichloropyridazine in the presence eftr iethylamine yielded two p1<~t- 
ucts: Ilia and VII. Under the same conditions, compound rib gave IIIb and 3,6-dichloro-4(2-hydroxybenzyl- 
p-anisidino)pyridazine (X); f rom IIf-h was isolated only the corresponding N-substituted 3,6-dichloro-4(2-hy- 
droxybenzylamino)pyridazine (XI-XI~,  which, when heated with potash in alcohol or  at 160-170" with t r ie thyl-  
amine, was converted to I ~ - h ,  

The reaction between compounds IIIa-e and N-methylpiperazine gave l l - subs t i tu ted  2-(4 ' -methyl-  
piperazinyl-1)-10,11-dihydro-l lH-pyridazino[3,4-b]-l ,4-benzoxazepines (IVa-e). Compound IVe and e could 
not be isolated as the base. 

C H E M I C A L  E X P E R I M E N T A L  S E C T I O N  

IR spectra were takenon an IR-10 spectrophotometer,  UV spectra  on a Hitachi apparatus, and mass 
spectra  on an MAT spectrometer  at 50 eV. 

2-Chloro- l l -p- tolyl-10,11-dihydro- l lH-pyridazino[3,4-b]- l ,4-benzoxazepine (IIIa), A mixture of 15.3 g 
(0.072 mole) of Ha, 13.2 g (0.072 mole) of 3,4,6-trichloropyridazine, 15 g (0.108 mole) of calcined potash, and 
100 ml of absolute alcohol was refluxed for  6 h, cooled, the precipitate fi l tered off, washed with water,  and 
dried to give 12 g of compound IIIa. 

UV spectrum, Xmax (log e), nm. 280 (3.95); 300-314 (3.84). 

Compounds IIIb-h (see Table 1) were prepared by the same method. 

2-(4 ' -Methylpiperazinyl-1)- l l -p-tolyl-10,11-dLhydro- l lH-pyr idazino [3,4_b]_l,4_benzoxazepine (IVa). 
A mixture of 4.86 g (0.015 mole) of IIIa, 14.5 g (0.045 mole) of methylpiperazine, 30 ml of cyclohexanol, and 0.1 
g of potassium iodide was refluxed for  17 h, the cyclohexanol evaporated, the residue t r i turated with aqueous 
sodium bicarbonate, f i l tered, washed with water,  and dried. Recrystallization from ethyl acetate gave 3.1 g 
of IVa. 

Compounds IYb-e were obtained by the same method (see Table 1). 

Maleate of Compound IVa. A hot solution of 2 g of IVa in ethyl acetate was treated with a hot solution of 
1.6 g of maleic acid in ethyl acetate,  left for  30 man at room temperature ,  cooled, and the precipitate fi l tered 
off and recrystal l ized from absolute alcohol to give 2.4 g (68.5%) of the maleate of compound IVa. 

The maleates of compounds IVb, d-e were prepared in the same way (see Table 1). 
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2-(4'-Methy•piperaziny•-1)-11-furfury•-1••11-dihydr•-11H-pyridazin•[3•4-b]-1•4-benz•azepine (IVc). 
This compound was prepared from 5 g (0.159 mole) of IHc, 4.8 g (0.048 mole) of methylpiperazine, 0.1 g o-f- 
potassium iodide, and 30 ml of cyclohexanol, using the method employed for  the preparation of compound IVa 
except that the residue af ter  removal ofthe cyclohexanol was t reated with 10% hydrochloric acid and the p r e -  
cipitate fil tered off and recrystal l ized from absolute alcohol to give 2.7 g of the dihydrochloride of IVc (see 
Table 1). 

3,6-Dichloro-4-[2-(p-toluidinomethyl)phenoxy]pyridazine (VI) and 3,6-dichloro-4-(2-hydroxybenzyl-p- 
toluidino)pyridazine (VII). To a solution of 5.5 g (0.03 mole) of 3,4,6-trichloropyridazine in 25 ml of absolute 
alcohol was gradually added a solution of compound V, obtained by the reaction of 6.4 g (0.03 mole) of com- 
pound Ha with sodium alcoholate [obtained from 0.69 g (0.03 mole) of metallic sodium and 24 ml of absolute 
alcohol]. The reaction mixture was mixed for 3 h at 20 ~ the precipitate was fi l tered off, washed with alcohol, 
and the fi l trate evaporated in vacuum at 20 ~ The oily residue was tr i turated withbenzene, the precipitate f i l -  
tered off, and dried to give 1.66 g of compound VII. IR spectrum (chloroform), cm-l:  3590 (VOH). The ben- 
zene solution was evaporated at 20 ~ the residue tr i turated with a small quantity of absolute alcohol to give 
6.2 g of compound VI. IR spectrum (chloroform), cm-l:  3440 (VNH). 

3,6-Dichloro-4-[2-(p-acetotoluidinomethyl)phenoxy]pyridazine (VHI). A mixture of 1 g of compound VI, 
10 ml of acetic anhydride, and 0.5 ml ofpyridine was shaken for several  minutes and af ter  the solid had dis- 
solved, the solution was lef ta t  room temperature  for 2 h, and then poured onto ice. The precipitate was filtered 
off, washed with water,  and dried to give 1 g of compound VIH. IR spectrum (mineral oil, cm-l:  1655 (VCON). 

3,6-Dichloro-4-(2-acetoxybenzyl-p-toluidino)pyridine (IX). Compound VIH was dissolved in 3 ml of 
acetic anhydride at room temperature ,  two drops of pyridine added, and the mixture allowed to stand for 2 h 
and then poured onto ice. The precipitated material  was fi l tered off, washed, and dried to give 2.7 g of com- 
pound IX. 

IR spectrum (mineral oil), cm-l:  1755 (vCOOR: carbonyl). 

Conversion of Compound YI to Compound HIa. A mixture of 1.1 g of compound VI, 0.41 g of calcined 
potash, and 8 ml of absolute alcohol was refluxed for  5 h, cooled, and the precipitate fil tered off. After wash- 
ing and drying, 0.63 g (63.5%) of compound TfT~ mp 194-196 ~ was obtained and there  was no depression of melt-  
ing point on admixture with a sample of HIa obtained by the method given above. 

Rearrangement of Compound VI to Compound VII. A solution of 0.2 g of compound VI in 2.5 ml of dry 
pyridine was refluxed for 40 rain, cooled, and poured onto ice. The precipitated material  was fi l tered off and 
yielded 0.12 g of compound VII mp 150-151 ~ (from alcohol), and there was no depression of melting point on 
admixture with a sample of VII obtained as described above. 

Conversion of Compound VII to Compound IIIa. A mixture of 0.5 g of VI, 0.5 g of potash, and 5 ml of ab- 
solute alcohol was refluxed for 5 h. After cooling, the precipitate was fi l tered off, washed with water,  and 
dried to give 0.3 g of compound IIIa mp 191-196 ~ Recrystallization from alcohol raised the mp to 198-199 ~ 
and there was no depression of melting point on admixture with a sample of compound IIIa obtained as de- 
scribed above. 

Reaction of Compounds Ha, b, and f-h with 3,4,6-Trichloropyridazine in the Presence  of Triethylamine. 
A. A mixture of 8 g (0.038 mole) of compound Ha, 7 g (0.038 mole) of 3,4,6-trichloropyridazine, 50 ml of a l -  
cohol, and 21 ml of tr iethylamine was refluxed for  10 h, cooled, and the triethytamine and alcohol distilled off. 
The precipitate was fi l tered off, washed with water,  and dried. Recrystallization from alcohol yielded 2.5 g 
of compound VII mp 151-153~ there  was no depression of melting point on admixture with a sample of IIIa 
prepared as described above. B__. Using the same method, 9.2 g (0.04 mole) of compound Hb, 7.3 g (0.04 mole) 
of 3,4,6, tr ichloropyridazine,  40 ml of alcohol, and 22 ml of triethylamine gave 7 gof  X and 1.47 g of IIIb, mp 
199-203~ the melting point was not depressed on admixture with a sample of IIIb preparedas  described above. 
IR spectrum of compound X (chloroform), cm-l:  3590 (VOH). 

C__~. A mixture of 17.42 g (0.07 mole) of compound IIe, 12.9 g (0.07 mole) of 3,4,6-trichloropyridazine, 29 
ml of triethylamine, and 200 ml of alcohol was refluxed for 7 h. When cool, the precipitate was fil tered off, 
washed with water and dried to give 14.3 g of compound XI (see Table 1~~ DR spectrum (chloroform), cm-l:  
3590 (VOH). 

Compounds XII andXIII were obtained by the Same method (see Table 1). 

Cyclization of Compounds XI-XHI to Compounds IHf-h. A__:. A mixture of 5 g of compound XI, 5.4 ml of 
triethylamine, and 20 ml of alcohol was heated at 160-170 ~ fo r 7 h and cooled.  The precipitate was fi l tered off, 
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washed with water,  and dried to give 2.29 g {50.6%) of compound I ~ ,  mp 202-204~ there was no depression of 
melting point on admixture with a sample of IIIf prepared as described above. UV spectrum, kmax, log e, nm: 
280 (3.93~; 313 (3.85)~ 

Compounds IIIg and h were obtained in the same way. 

B. A mixture of 0.5 g of compound XI and 0.5 g of calcined potash in 10 ml of alcohol was refluxed for 
7 h. After cooling, the precipitate was fil tered off, washed with water, dried, and reerystall ized from a mix- 
ture of dimethylformamide and alcohol to give compound IIIf mp 203-205~ there was no depression of melting 
point on admixture with a sample of IIIf obtained as described above. 

Compounds HIg and h were obtained in the same way. 

P H A R M A C O L O G I C A L  E X P E R I M E N T A L  S E C T I O N  

As the compounds under investigation have a tricyclic structure,  they were tested for properties char- 
acteristic of neuroleptic and antidepressive substances. 

Mice and rats  were used to study the effect of the compounds on the following: phenamine-induced hyper- 
thermia (10 m g / ~ ,  subcutaneously), toxicity (2.5, 5, 7.5 mg/kg subcutaneously), hypothermia and blepharop- 
tosis caused by reserpine (2 mg/kg), the hypothermic action of L-dopa (200 mg/kg intraperitoneally), apo- 
morphine-caused stereotopy (10 mg/kg subcutaneously), catalepsy caused by triftazin (6 mg/kg intraperiton- 
eally), the .n~lgesic action of premedol {2 mg/kg subcutaneously), and the soporific action of hexenal (50 rag/ 
kg intravenously). 

Urethane-narcotized cats were used to study the effect on blood pressure  and the peripheral adreno- 
and cholinoreactive systems. 

It was found that none of the test  compounds caused hypothermia, blepharoptosis, a decrease in motor 
activity, or catalepsy, i.e., phenomena characteristic of neuroleptic substances. The compounds also dis- 
played little antidepressant activity. 

Only compounds IVc and d increased the hyperthermic action of phenamine. In mice of the control group, 
phenamine (10 mg/kg subcutaneously) caused an increase in body temperature from 37.5 ~ (37.2-37.8 ~) to 38.2 ~ 
(38.0-38.4~); af ter  injection of compound IVc (25 mg/kg) the body temperature increased from 37.7 ~ to 39.1 ~ 
(38.3-39.4~ and an approximately equal increase in body temperature was produced by injection of 15 mg/kg 
of compound IVe. Compounds IVc and e (25 mg/kg) increased the toxicity of phenamine. Thus, phenamine 
(7.5 mg/kg subcutaneously) destroyed 10% of the mice, whereas injection of phenamine together with compound 
IVc or  e destroyed 40-50~ of the animals. Compounds IVa, b, and d did not display this activity. 

The compounds showed no significant activity in the remaining tests.  

The LD~0 on subcutaneous injection was 255 mg/kg for compound IVa,255 for  IVb, 350 for IVc, 217 for  
IVd, and 155 for IVe. 

Some of the tricyclic compounds that we studied ear l ier  - derivatives of 3,4-diazaphenoxazine contain- 
ing a methylpiperazine g r o u p -  displayed antidepressant activity [11]. 

The tests carried out showed that pyridazino[3,4-b]benzoxazepine derivatives containing a methylpiper- 
azine group (IVa-e) do not displayproperties characterist ic of psychotropic and other neurotrepic preparations. 
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