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ABSTRACT OF THE DISCLOSURE 
N-oxides of dibenzo[b,f]thiepines and salts thereof, 

these compounds exhibiting a relatively high cataleptic 
activity with a relatively low central sedative or tran 
quilizing action. The invention further relates to the pro 
duction of these new compounds. 

BACKGROUND OF THE ‘INVENTION 

The known psychotropic preparations such as chlor 
promazine which is chemically 2-chloro-10-(3-dimethyl 
aminopropyl)-phenothiazine exhibit a high tranquilizing 
activity along with the cataleptic action. For the treat 
ment of psychotic conditions of the schizophrenia type 
it is desirable to provide a cataleptic effect without a high 
degree of tranquilizing action. It is as to this problem 
that the present invention is directed. 

SUMMARY OF THE INVENTION 

Generally speaking this invention relates to a new series 
of N-oxides of dibenzo[b,f]thiepines and the salts thereof, 
as well as the production of these compounds, these com 
pounds exhibiting a relatively high cataleptic activity with 
relatively no tranquilizing action. 

It is a primary object of the present invention to pro 
vide these new compounds and also to provide for the 
production of the same. 

It is a further object of the present invention to pro 
vide such compounds with a high degree of cataleptic 
activity and a relatively low tranquilizing activity. 

Other objects and advantages of the present invention 
would be apparent from a further reading of the speci? 
cation and of the appended claims. 
With the above and other objects in view, the present 

invention mainly comprises new N-oxides of dibenzo 
([b,f]thiepines of Formula I below: 

I ) /X 

Rt 

wherein R1 is selected from the group consisting of hydro 
gen, halogen, tri?uoromethy], alkyl of l-4 carbon 
atoms, alkoxy of 1-4 carbon atoms and alkylthio of 
1-4 carbon atoms, 

wherein R2 is selected from the group consisting of alkyl 
of 1-4 carbon atoms and hydroxy alkyl of 2-4 carbon 
atoms, and 

wherein X is selected from the group consisting of sulfur, 
SO and S02. The present invention also relates to salts 
of the above compounds, particularly salts with non 
toxic, physiologically compatible inorganic and organic 
compounds. 
The above compounds exhibit a marked tranquilizing 

and psychotropic activity so that the same can be used 
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as agents in the treatment of mental and nervous dis— 
orders. 

In the case of the compounds of the present invention 
it has been found that in comparison to the analogous 
tertiary amines the displacement of the equilibrium “tran 
quilizing-cataleptic activity” in favor of the cataleptic 
activity occurs, which from the standpoint of use is a par 
ticularly favorable characteristic in the treatment of 
psychotic conditions of the schizophrenia type. 

Thus, for example, in the case of 8-chloro-10-[4-(3 
hydroxypropyl)piperazino] - 10,11 - dihydrodibenzo[b,f] 
thiepine-N-oxide-dihydrochloride, the production of which 
is described in Example 4 it is found in the rotating rod 
test on mice (which is utilized as the criterion for cen— 
tral sedative or tranquilizing activity) upon intravenous 
administration the average active dose ED5O is 2.1 mg./ 
kg, and in the catalepsis test on rats upon intraperitoneal 
administration is 2.0 mg./kg. The known neuroleptic 
preparation “Chlorpromazine" in the same tests shows an 
ED“ value in the ?rst test (tranquilizing) of 0.6‘ mg./ 
kg. and in the second test (cataleptic) of 8.6 mg./kg. 
Thus, while the compound of the present invention ex 
hibits about one-fourth the tranquilizing activity of chlor 
promazine, it is four times as active as the chlorproma 
zine in the cataleptic test. This disproportion of the two 
actions is even more markedly noticeable upon compari 
son of the compound of the present invention with “Octo 
clothepin,” that is with 8-chloro-104(4-methylpiperazino) 
10,11-dihydrodibenzo [b,f]thiepine. The ED50 value of 
this substance in the above two tests is 0.06 mg./kg. for 
the tranquilizing test and 2.4 mg./kg. for the cataleptic 
test. It is apparent from these results that while exhibiting 
practically the same cataleptic activity, the new compound 
of the present invention has about 1,60 the tranquilizing 
activity. 
The compounds of the present invention are produced 

by reacting the basic tertiary amine of the following 
Formula II: 
(II) X 

R1 

/ 
wherein R1, R2 and X have the same de?nitions as in 
Formula I, with hydrogen peroxide in an equivalent 
amount up to a -25% excess. The oxidation reaction is 
preferably carried out in ethanol, and the obtained base 
may be converted into the corresponding salt by reaction 
with the selected inorganic or organic acid. 
The carrying out of the method is extremely simple. 

The oxidation reaction proceeds even at room tempera 
ture and the reaction is ended by heating to the boiling 
temperature of the reaction mixture. The obtained basic 
product exhibits, contrary to the starting tertiary amine, 
a marked hydrophilic characteristic and it crystallizes 
preponderantly in the form of the hydrate. The salts 
which are obtained by neutralization with inorganic or 
organic acids can be used to make preparations for dif 
ferent forms of administration. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

The invention is further illustrated in the following ex 
amples. The scope of the invention is not, however, meant 
to be limited to the speci?c details of the examples. 

EXAMPLE 1 

6.6 g. of 25% hydrogen peroxide are added to a warmed 
solution at 10.0 g. of 10-(4-methylpiperazino)-l0,1l-di 
hydrodibenzo[b,f]thiepine base in 65 ml. of 95% ethanol 
and the reaction mixture is permitted to stand at room 
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temperature overnight. It is then heated for 3 hours to 
boiling under re?uxing and an additional hour with a small 
platinum prism for the purpose of decomposing the excess 
peroxide. After ?ltration the ?ltrate is mixed with 20 ml. 
water and the solution evaporated under reduced pressure. 
The remaining crystalline mixture is diluted with 60 ml. 
of water and is allowed to crystallize for 12 hours. The 
precipitated product is ?ltered off under suction, washed 
with a small amount of water and dried under vacuum 
over phosphorous pentoxide. There is obtained 7.4 g. 
(70% of the theoretical) of 10 - (4 - methylpiperazino) 
10,11 - dihydrodibenzo[b,f]thiepine - N - oxide in the 
form of its dihydrate, which retains its water in crystalliza 
tion even after recrystallization from benezene. The melt 
ing point is 110-112” C. After neutralization with hydro 
gen chloride in an ethanol-ether mixture the base is con 
verted into the corresponding crystalline hydrochloride 
which crystallizes from ethanol-ether in the form of the 
hemihydrate and which melts at l78—182° C. 

EXAMPLE 2 

2.0 ml. of 25% hydrogen peroxide are added to a solu 
tion of 3.45 g. of 8 - chloro - 10 - (4 - methylpiperazino) 
10,11 - dihydrodibenzo [b,f] thiepine base in 18 ml. of 95% 
ethanol. The mixture is permitted to stand overnight at 
room temperature and it is then heated for 3 hours to boil 
ing under re?uxing, mixed with 30 ml. of water and evapo 
rated under reduced pressure. The residue is mixed with an 
additional 50 ml. of water, the crystallized product is ?l 
tered 01f under suction and dried under vacuum over phos 
phorous pentoxide. There is obtained 3.4 g. of 8-chloro 
10 - (4 - methylpiperazino) - 10,11 - dihydrodibenzo [b,f] 
thiepine - N - oxide in the form of the monohydrate which 
retains its water of crystallization even after recrystalliza 
tion from acetone or benzene. The analytically pure prod 
uct melts at 129-131" C. By neutralization with hydrogen 
chloride in ethanol the base is converted to the correspond 
ing monohydrochloride which melts at 198—200° (eth 
anol) . 

EXAMPLE 3 

A solution of 7.6 g. of 8 - methylthio - 10 - (4-methyl 
piperazino) - 10,11 - dihydrodibenzo[b,f]thiepine-base in 
40 ml. of 95 % ethanol is oxidized by means of 3.7 m1. of 
25 % hydrogen peroxide in analogous manner to the pre 
ceding examples. There is obtained in practically theoreti 
cal yield the 8-methylthio - 10 - (4 - methylpiperazino) 
10,11 - dihydrodibenzo[b,f]thiepine-N-oxide in the form 
of a syrupy hydrate which is dissolved in ethanol and neu 
tralized with an ethanolic hydrogen chloride solution. 
There is thus obtained the crystalline dihydrochloride-di 
hydrate of the above product which melts at 176-178“ C. 
and which violently decomposes at above 185° C. 

EXAMPLE 4 

A solution of 3.5 g. of 8 - chloro - 10 - [4 - (3 - hydroxy 
propyl)piperazino] - 10,11 - dihydrodibenzo[b,f]thiepine 
base in 18 ml. of 95% ethanol is oxidized with 2 ml. of 
25 % hydrogen peroxide in analogous manner to the pre 
ceding examples. There is obtained 2.1 g. of the pure 
monohydrate of 8 - chloro - 1O - [4 - (3 - hydroxypropyl) 

'piperazino] _ 10,11 - dihydrodibenzo[b,f]thiepine-N-oxide 
which melts at 156-159° C. (benzene). By neutralization 
with hydrogen chloride in ethanol the base is converted to 
the corresponding dihydrochloride-hemihydrate which 
melts at 155—158° C. (ethanol). 

EXAMPLE 5 

A solution of 4.2 g. of 8-chloro-10-(4-methylpiper 
azino)-10,1 1-dihydrodibenzo[b,f]thiepine-S-oxide base in 
20 ml. of ‘95% ethanol is oxidized with 2.5 ml. of 25 % 
hydrogen peroxide similarly to the preceding examples. 
By recrystallization of the crude product from 30 ml. of 
acetone there is obtained pure 8-chloro-l0-(4-methylpiper 
azino)-10,1l-dihydrodibenzo[b,f]thiepine-5,N - oxide in 
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4 
the form of the sesquihydrate in the yield of 3.5 g. which 
corresponds to 75% of the theoretical, and having a melt 
ing point of 150—l53° C. By heating above the melting 
point the substance again solidi?es to a crystalline mate 
rial and now melts at ZOO-207° C. By neutralization with 
hydrogen chloride in ethanol there is obtained the crystal 
line dihydrochloride which melts at 203—207° C. (water 
ethanol). 

EXAMPLE 6 

In an analogous manner to the preceding examples a 
solution of 3.5 g. of 8-chloro-10-(4-methylpiperazino) 
10,11-dihydrodibenzo[b,f]thiepine-5,5-dioxide base in 30 
ml. of ethanol is oxidized with 2.3 ml. of 25 % hydrogen 
peroxide. After recrystallization of the crude product from 
5 ml. of water there is obtained 2.5 g. (‘68% of the theo 
retical) of crystalline 8-chloro-10-(4-methylpiperazino) 
10,11 - dihydrodibenzo[b,f]thiepine-5,5,N-trioxide-mono 
hydrate which melts at 203-206” C. By neutralization 
with hydrogen chloride in ethanol the corresponding dihy 
drochloride is obtained which melts sharply with decom 
position at 180-188" C. (water-ethanol). 

While the invention has been illustrated in particular 
with respect to the production of certain speci?c com 
pounds, it is apparent that variations and modi?cations of 
the invention can be made without departing from the 
spirit or scope thereof. 
What is claimed is: 
1. A compound of the formula 

/s 

R1 

N 

R 0 

wherein R1 is hydrogen, halogen, alkyl of 1-4 carbon 
atoms, and alkoxy of 1-4 carbon atoms; R2 is alkyl of 
1-4 carbon atoms or monohydroxy alkyl of 2 to 4 carbon 
atoms and their pharmaceutically acceptable acid addi 
tion salts. 

2. Compound according to claim 1 wherein said com 
pound is selected from the group consisting of 10-(4-meth 
ylpiperazino)-10,11-dihydrodibenzo[b,f]thiepine - N - ox 

ide, the dihydrate thereof and the dihydrochloride-hemi 
hydrate thereof. 

3. Compound according to claim 1 wherein said com 
pound is selected from the group consisting of 8-chloro 
10 - (4 - methylpiperazino) - 10,11 - dihydrodibenzo [b,f] 
thiepine-N-oxide, the monohydrate thereof and the hy 
drochloride thereof. 

4. Compound according to claim 1 wherein said com 
pound is selected from the group consisting of 8-chloro 
10-[4-(3-hydroxypropyl)piperazino] - 10,11 - dihydrodi 
benzo [b,'f] thiepine-N-oxide, the monohydrate thereof and 
the dihydrochloride-hemihydrate thereof. 
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