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wherein X and n have the meanings given
in formula I, the reaction being performed
in the presence of a basic condensing agent,
preferably in a solvent or diluent, if desired,
treating - a compound of general formula I
in which X represents hydrogen with an alkyl-
ene oxide having at most 4 carben atoms,
a reactive monoester of an alkane diol hav-
ing at most 4 carbon atoms in the alkyl
moiety, a reactive ester of an alkanoyloxy-
alkanol having, in all, at most 8 carbon atoms,
or with a reactive ester of an alkanol hav-
ing at most 4 carbon atoms in the alkyl
moiety, e.g., methanol, and, if desired, con-
verting a compound of general formlﬂa I
into an addition salt with an inorganic or
organic acid.

Suitable solvents or diluents are hydro-
carbons such as benzene, toluene or xylene,
alkanols such as methanol or ethanol, or an
alkanoic acid amide such as dlmethyl form-
amide, The reaction can be ormed at a
temperature of about 60—200°C; sometimes

it is to be performed in a closed vessel de-~

pending on the boiling point of the solvent
and on the reaction temperature necessary.
It is of advantage to use excess amine of the
general formula IIT or a tertiary organic base
such as pyridine, lutidine, collidine, quino~
line or quinaldine as acid binding agent. Such
bases, used in excess, can also serve as sol-

- vents, Also, alkali or alkaline earth carbon-
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nuclei which are produced analogously and
reacting these, preferably in a solvent or dilu-
ent such as carbon disulphide, with a halogen,
especially with bromine or chlorine.

The compounds of general formula I ob-
tained according to the process of the in-
vention are then converted in the usual way,
of desired, into their addition salts with in-
organic or organic acids. For example, the

.acid desired as salt component or a solu-

tion thereof, is added to asolution of a
compound of general formula I in an organic
solvent. Preferably organic solvents are chosen
for the reaction in which the salt formed
dissolves with difficulty so that it can be
isolated by filtration. Such solvents are, e.g.,
methanol, methanol/ether and ethanol/ether.

Instead of the free bases, non-toxic acid
add1t1on salts: can be used as medlcaments,
i.e. salts with those acids the anions of which
are pharmaceutlcally acceptable in the usual
dosages. Also, it is of advantage if the salts
to be used as medicaments crystallise well
and are not or are only slightly hygroscopic.
For salt formation with compounds of general
formula I, e.g., hydrochloric acid, hydrobromic
acid, sulphunc acid, phosphoric acxd methane
sulphonic acid, ethane sulphonic ac1d, B-
hydroxyethane sulphonic acid, acetic . acid,
malic acid, tartaric ac1d citric acid, lactic
acid, oxalic acid, succinic acid, fumaric acid,
malelc acid, benzo1c acid, salicylic acld
phen'ylaoetic acid, mandelic add and embonic
acid, ‘can be wsed.

As mentioned above, the néw active sub-
stances can be administered orally, rectally
or parenterally. The daily dosages of the free
bases or of non-toxic acid addition salts
thereof vary between 10 and 800 mg for
adult patients. Suitable dosage units such as
dragees (sugar coated tablets), tablets, sup-
positories or ampoules preferably contain 5—
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bination of .an..active  substance  ‘or. a. suit-
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one are dissolved in 250 il of carbon- di-
sulphide and 9.6 ml -of bromine in 50 ml
of carbon disulphide areadded drepwise to

‘the solution at 0 to §° while summg The

brown reaction mlxmre, which' is stirred for
another - hour, loses -its .colour. Ix is then

benzd[b,flthiepin - IO(IIH) - one is obtamcd,
M.P.. 105—106°.

b) A solutien of 305 g of ‘the ‘brome-
ketone prepared accerding to:a) and a solu-
tion of 20 ml of 4-méthylpiperazine in 20
ml of dimethyl formamide are heated for
half an hour at 100° and then poured into
a large quantity of ‘water. The reaction mix-

. ture is made alkaline with concentrated sodinm

i c acid.
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hydrexide *solution - and: extracted with. di-

ethyl ether. The basic- parts 'are removed
from the ethereal: extract ‘with 2N hydro-
chloric acid. The acid. selution: is made alka-
line with concentrated sodium hydrozide solu-
tion and the free bases are extmeted with

- diethyl ether. The ethereal solution is washed

with -water, dned over. sodiuti sulphate and
concentrated in ‘vacuo. The residue is dis-
tilled under high vawum -at 197°/0.02 Torr
and the distillate is ‘fractionally crystallised
from ethanol. A first' fraction from 80. ml
of ethanol, which -melts: at 210°, consists
of a by product After concentrating the
mother liquor, 11 ~ (4 .- methyl - 1 - pipex-
azmyl) dibenzofb,f]thiepin - 10(11H) one
is obtained ’Whlch, after xecrysta!hsanun from

EXAMPLE 2
30 g of the bromoketone obtiined ‘accord-
ing to Example 1a) and. 35 gof 2 - (1 - piper-
azifiyDethianol are . heated at 160—‘1709 for

y 20 hours. After  cooling- 0 Toom tempera-

ture, the reaction- soluuon is: extracted’ with
ether: The éther extract is washed ‘with water,
dried over sodium sulphate, evaporated and
ethanolic hydrochlonc acid is added to the
residze. The 1% -7[4 2 - hy!dmxyethgl)—
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the final compounds also glven below are EXAMPLE 6

100
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" 11 - [4 - (2 - hydroxyethyl) - 1.- piper-

obtained:..

ay with 11 --bromo . 2. - chloro - di-
benzofb,f] thiepin - 10(11H) - one, 2 - chloro-
11-{4- (2~ hydroxyethyl) 1- plperazmyl]
dibenzo[b,f]thiepin - 10(11H) - one, MP.
195—197° (hydrochloride), . -

b) with. 11 - bromo - 3 - chloro - d1-
benzo[b,f] thiepin - 10(11H) - one, 3 --chloro-

azinyl]dibenzo[b,f]thiepin - 10(11H) =~ one,
M.P. (base) 147—151° (from. cyclohexane/
benzol),

© ¢)-with 11:-- bromo - 8 - chloro --dx—
benzo[b,f]thiepin - 10(11H) - one; 8§ - chloro-

' 11 - {4 - (2 - hydroxyethyl) - 1 - piperazinyl]

dibenzo[b.f]thiepin - 10(11H) - ome, M.P.
(base) 144—148° (from acetonitrile) and -
-d) with; 11. - ‘bromo - 2 - methoxy - di-
benzu{b,f]thlepm 10(11H) - -one, 2 - meth-
oxy - 11~ [4 - - hydroxyethyl) - 1 - - piper-
azinyl] dibenzo[b f]thlepm - 10(11H) - one,
MP (base) 140—-143° (from mtromethane)

EXAMPLE 5 '
a) A se!ution of -29.'g of. 11 - bromo—

'29'g of 11 - bromo - d1benztb,f]oxepm—
10(11H) - one'in 180 ml of dry aectone are

added dropwise within 30 minutes to 29 g .

of 2 - (1 - pxperazmyl)ethanol in 100 ml
of dry acetone, the addition being made while
stirring. The reaction solution is boiled for
5 hours. The reaction mixture is then con-
centrated in vacuo and the residue is taken
up in- ether. The ether solution is washed
with water, extracted with 2N. hydrochloric

105

110

acid and the acid extract is made alkaline - '

with .concentrated sodium hydroxide solution.
The precipitated base is taken up.in ether,
the ether solution is washed with water, dried

115

over sodium hydroxide and conoentrated in .

vacuo. The pale orange residue is taken up
in dry. acetone and abs. .ethanolic hydrochlonc
acid is added to the acetone solution until
there is a congo acid reaction. The precipi-
tated 11 - [4 - (2 - hydroxyethyl) - 1 - piper-
azinyl] - dibenz[b,flozepin -~ 10(11H)
dihydrochloride is filtered off under suction,
washed with dry acetone . and -recrystallised
from ethanol; it melts at 185-—189° w1th de—

composition.
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general formula I piperazinyl) - dibenz[b,flogxepin - 10(11H)-

one and its hydrochloride sait. 80
11. 2 - Chloro - 11 - [4 - (2 - hydroxy— :
Q‘.HZJ ethyl) - 1 - piperazinyl] - dibenz[b,floxepin-
N Qn.x 10(11H) - one and its hydrochloride salt.
12. Thiepin and oxepin derivatives of the
general formula 1 as defined in claim 1, sub- 85

co_c stantially as herein described with reference

o _ to and as illustrated in any of the foregoing
examples.

13. Process for the production of thiepin

. and oxepin derivatives according to claim 1, 90
which comprises reacting, in the presence of .
) a basic condensing agent, a compound of
the general formula II

wherein Q represents an oxygen or a sulphur

atom;

X represents a hydrogen atom, an : '

alkyl or- hydroxyalkyl group hav- 0-CH

ing at most 4 carbon atoms in 7
S in the alkyl moieties, or an alka- ‘©i
. 35 noyloxyalkyl group having, in all,

at most 8 carbon atoms; . _
Y and Z each represent a hydrogen (In)
- atom; a halogen atom up to the ,
atomic humber 35, or an alkyl wherein Hal represents a halogen atom and 95

40 ' or alkoxy group havmg atmost 4 Q Y and Z have the meanings given in
r ' . carbon atoms in the alkyl moiety; claim 1, with a compound of the general
: . and formula III
. n represents 2 or 3;
. -and their addition salts with inorganic and _
.. 7 - 45 orgahic acids. - - (CHz)n
f ~ 2: Thiepin and oxepin derivatives of the HN/ ~N—-X
. -general formula I set forth in claim 1 e -cH/ :

- wherein X represents a hydrogen atom or the il

the. methyl or'the 2 - hydroxyethyl _
50 group, : {11
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‘wherein X and n have the meanings given

in claim 1, if desired, treating a compound
of general formula I in which X is hydro-
gen, with an alkylene oxide having at meost
4 carbon atorns, with a reactive monoester
of an alkane diol having at most 4 carbon
atoms in the alkyl moiety, or with a reac-
tive ester of an alkanoyloxyalkanol having,
in all, at most 8 carbon atoms, or with a
reactive ester of an alkanol having at most
4 carbon atoms in the alkyl moiety and, if

desired, converting a compound of the general .

formula I into an addition

organic or organic acid.
14. Thiepin derivatives of the general for-

mula I set forth in claim 1

wherein Q represents a sulphur atom;

X represents an alkyl or hydroxy-
alkyl group having at most 4 car-
bon atoms in the alkyl moities or
an alkanoyloxyalkyl group having,
in all, at most, 8 carbon atoms;

Y and Z each represent a hydrogen
atom, a halogen atom up to the
atomic. number 35, or an alkyl or
alkoxy group having at most 4
carbon atoms in the alkyl moiety,
and

i n represents 2 or 3;
and their addition salts with inorganic and

salt with an in-

organic acids. u
*15. Thiepin derivatives as claimed in claim

14, wherein X in the general formula I re-
presents a methyl or 2 - hydroxyethyl group,
Y and Z each represent a hydrogen atom, a
chlorine atom or an alkoxy groups having at
most 4 carbon atoms, and Q and n have
the meaning defined in claim 14, and ‘their
salts with inorganic and organic acids.
. 16. A process for the production of thiepin
derivatives as claimed in claim 14 which com-
prises reacting, in the presence .of a basic
condensing agent, a compound of the general
formula II, as set forth in claim 13,
wherein Hal represents a halogen atom and
Q, Y and Z have the meanings de-
fined in claim 14, with a com-
pound of the general formula III,
as set forth in claim 13,
wherein X and n have the meanings de-
fined in claim 14, and, if desired,
converting the compound of the
general formula I into an addi-
tion salt with an . inorganic . or
organic acid.

17. Thiepin derivatives having the general
formula I, as set forth in claim 1, :
wherein Q is a sulphur atom,

: X represents a hydrogen atom, an
alkyl or hydroxyalkyl group hav-
ing at most 4 carbon atoms in
the alkyl moieties or an alkanoyl-
oxyalkyl group having, in all, at
most 8 carbon atoms,

Y and Z each represent a hydrogen

s ¥
atom,-a halogen atom up to the

atomic number 33, ‘or “an- alkyl ..~

or alkoxy group having at most 4 7§
carbon atoms in the alkyl moieties;‘-:;f

and =~
nis 2 or3.
1718. Thiepin derivatives as claimed in claim
>
wherein X represents a hydrogen atom or
- " a methyl or 2-hydroxyethyl group,
Y and Z each represent a hydrogen
atom, a chlorine atoms or an alkoxy
groups having at most 4 carbon
atoms, and
Q and n have the meanings given
in claim 17, and their salts with
_ inorganic and organic acids.
19. A process for the production of thiepin
derivatives as claimed in claim 17, which
comprises reacting, in the presence of a basic

.condensing agent, a compound of the for-

mula II, as set forth in claim 13, -
wherein Hal represents a halogen atom and
Q, Y and Z have the meanings
given in claim 17 with a com- -
‘pound of the general formula III,
_ as set forth in claim 13,
wherein X and n have the meanings given
in claim 17, if desired, treating a
compound of general formula I in
which X is hydrogen, with an alkyl- -
ene oxide having at most 4 carbon
atoms, with a reactive monoester of
an alkane diol having at most 4 car-
bon atoms, in the alkyl moiety, or
with a reactive ester of an alkanoyl-
oxyalkariol having, in all, at most
8 carbon atoms,. or with a reactive
ester of an alkanol having at most
4 carbon atoms in the alkyl moiety
and, if desired, converting a com-
pound of the general formula I,
defined in claim 17, into an addi-
tion salt with an inorganic or
i organic acid. .
20. Ozepin derivatives of the general for-
mula I set forth in claim 1,
wherein Q is an oxygen atom,
X is hydrogen, an alkyl or hydroxy-
alkyl group having at most 4 °
carbon atoms in the alkyl moieties
or an alkanoyloxyalkyl group hav-
ing, in all, at most § carbon atoms,
Y and Z each represent a hydro-
gen atom, a halogen atom up. to
the atomic number 35, or an alkyl
or alkoxy group having at most 4
carbon atoms in the alkyl moieties,
and - L _
n represents 2 or 3,
and their addition salts with inorganic or
organic acids. : :
, 21. Ozepin derivatives as claimed in claim
0 ' .
wherein X represents a hydrogen atom or a
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thethyl or 2-hydroxyethyl group,
Y and Z each represent a hydrogen
atom, a chloriie -atom or. an
alkoxy group having at most 4
carbon atoms, and o
Q and n have the: meanings given
in claim. 20, and their salts with
inorganic and organic acids.
22, A process for the production of oxepin

. derivatives as claimed in:‘claim 20 which
- comprises reactinig, in the presence of a basic

. condensing agent, a compotnd having the
. general formula IT as set ‘forth .in. claim 13,
wherein Hal represents a-halogen:atom and-

Q, Y:and Z have :the meanings
i -defined in clait’ 20 with a com-
.- pound of the general formula III,
" -as set forth in’claim 13,
wherein ‘X and n have the meanings given
in claim 20, and"if’ desired, treat-
ing a compound of . géneral for-
mula I, defined: in: ‘claim 20, in
~which X is hydrogen, with and
alkylene oxide bhaving at most 4
carbon atoms, with a'reactive mono-
ester of an glkame ‘diol hav-
- ing -at most 4 .carbon atoms in
the alkyl moiety;:or-wi
ester of an alkanoyloxyalkanoyl
-having, in all, at ‘most 8 carbon
-atoms, or with® a reactive ester

and; if desired, converting a com-

pound of general:formula I defined

in claim 20 into 'an- addition salt

. with an -inorganic ‘or organic acid.

23. A -process for the production of thie-

pin derivatives of the gederal formula I

defined in claim 14, as claimed in claim 16,

-with a reactive

substantially as hereinbefore described with
reference to and as illustrated in Example 1.

24. A process for_the production of thie-
pin derivatives -of the-general formula 1,
defined in claim 17, as claimed in claim 19,
substantially as hereinbefore described with
reference to and as illustrated ‘in any one of
Examples 2 to 4. . T

25. A process for the production of oxe-
pin derivatives of the genéral formula I
defined in claim 20, as claimed in claim
22, substantially as hereinbefore described in
any one of Examples 5 to 8. *

26. Thiepin derivatives as claimed in claim

17 as described in any one of Examples 2
to 4.

27. Ozxepin derivatives as claimed in claim
20 as described in any: of Examples 5 to
8. '

28. A pharmaceutical preparation in dos-
age unit form comprising a compound claimed
in claim 1 and at least one inert pharma-
ceutical carrier. ' :

29. A pharmaceutical preparation in dos-
age unit form comprising a compound claimed
in claim 14 and at léast one inert pharma-
ceutical carrier. _

30. A pbarmaceutical preparation in dos-
age unit form comprising a compound claimed
in claim 17 and at least one.inmert pharma-
ceutical carrier. :

31. A pharmaceutical preparation in dos-
age unit form comprising a compound claimed
in claim 20 and at least one inert pharma-
ceutical carrier.

W. P. THOMPSON & CO.,
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