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Substituted thienoiricyctic compounds,
processes for their preparation
and medicéménts containing them

The invention relates to substituted.thienétri—
cyclic compounds, processes for their preparation, their
use and medicaments containing them.

The compounds according to the invention are used
in the pharmaceuticals industry as intermediate products
and for the preparation of medicaments.

~ An uLcer-inhibiting and secretjon-inhibiting
action is attributed to certain dibenzodiazepinones in
German Offenlegungsschrift DE~-0S 1,795,176. Substituted
benzodiazepinones with an antidepressant and analgaesic
action are known from U.S. Patent'Specification ps-Ps
3,953,430. US-PS 4,168,269 describes substituted thieno-
benzodiazepinones with an analgaesic action. Thienobenzo-~
diazepindnes which have new interesting pharmacological
actions have now been conceived. ‘

The invention relates to substituted thienobenzo-

'diazepinone; of the general formula I

w9 ¥
a1 : (1)
l 2
‘o R
wherein R1 denotes a hydrogen atom or an alkyl radical

2 represents a halogen atom

with 1 to 4 carbon atoms, R

or has one of the meanings of R1, R3 denotes a halogen
atom or the group -N(RYRD and RY denotes an alkyl

radical with 1 to 4 carbon atoms or an alkenyl radical
with 3 to 5 carbon atoms and Rs has one of the meanings

of R4 or represents the group -(CHz)m—N(Rb)RT, or

R" and Rs, together and including the nitrogen atom to
which they are bonded, denote a morpholino group, a pyrro-
Lidino group, a piperidino group, a hexahydroazepin-1-yl
group, a piperazin-1-yl group which is optionally substi-
tuted in the 4-position by a methyl, ethyl or benzyl group,
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a 2,4-dimethylpiberazin-1-yL group or a hexahydro-1H-1,4-
diazepin-1-yl group which is substituted in the 4-position
by a methyl or ethyl group; and R6 denotes an alkyl group

with 1 to 4 carbon atoms, R’ denotes an alkyl group with

"1 to 4 carbon atoms, A denotes a straight-chain or branched

alkylene group with 1 to 5 carbon atoms and m denotes 2 or
3, and their acid addition salts. )

Alkyl radicals with 1 to 4 carbon atoms are the
methyl, ethyl, propyl, isopropyl, n-butyL; isobutyl, sec.-
butyl and tert.-butyl radical. Of the alkyl radicals, the
methyl and ethyl radical are preferred for R1, Rz, R4,

RS, R6 and R7. The methyl radical is particularly
preferred as the alkyl radical R1 and RZ.

Alkenyl radicals with 3 to 5 carbon atoms which
may be mentioned are the allyl radical and the 2-methyl-
allyl radical.

2 are the bromine atom and, in

Halogen atoms R
particutér,'the chlorine atom. _

Halogen atoms R3 (Hal) are the iodine and.bromine'
atom ahd, in particular, the chlorine atom.

Alkylene groups with 1 to 5 carbon atoms are the
trimethylene, tetramethylene, pentamethylene, propylene

and ethylmethylene group, preferably the ethylene group

and in particular the methylene group.

Possible salts are any desired acid‘addition salts.
Salts which may be mentioned in particular are the pharma-
cologically acceptable salts of the inorganic and'organic
acids usually employed in galenics. Pharmacologically
unacceptable salts are converted into pharmacologically
acceptable salts by processes known to the expert.
Examples of these which may be mentioned are water-soluble:

" or water-insoluble acid addition salts, such as the hydro-

bromide, hydriodide, nitrate, acetate, benzoate, hibenzate
(2-(4-hydroxybenzoyl)-benzoatel, fendizoate (2-L(2'-
hydroxy-4-b%phenyLyL)-carbonyl]-benzoate), propionate,
butyrate, sulfosalicylate, lLaurate, oxalate, amsonate
(4,4'-diaminostilbene-2,2"'-disulfonate), embonate [4,4'~
methylene-bis-(3-hydroxy-2-naphthoate)], metembonate (4,4'-
methylene-bis-(3-methoxy-2-naphthoate)], stearate, 2-

3
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hydroxy-3-naphthoate and 3-hydroxy-2-naphthoate, and in
particular the hydrochloride, phosphate, sulfate, citrate,
gluconate, maleate, malate, fumarate, succinate, tartrate,
tosylate (p-toluenesulfonate), mesylate (methanesulfonate)
and amidosulfonate. _ ' '

Substituted thienobenzodiazepinones of the general
formula I* .

(1%)

co-a*-f>"

wherein R1* denotes a hydrogen atom of a methyl or ethyl
radical, RZ* represents a chlorine atom or has one of the
meanings of R1*, R3* denotes a chlorine atom and A*
denotes a straight-chain or branched alkylene group with
1 or 2 carbon atoms, form an embodiment of the invention.
_ " Preferred representatives of embodiment I* are
those in which R1* denotes a hydrogen atom or a methyl
radical, RZ* denotes a hydrogen atom oE a methyl radical
and A* denotes a methylene group. : .

_ Particularly preferred representatives of embodi-
ment I* are those in which R1* and Rz*

atom, R3* denotes a chlorine atom and A* denotes a

~denote a hydrogen

methylene group. .
Substituted thienobenzodiazepinones of the general

formula I#**

™
R'

- H ¥
@fﬁ (1%%)
Y |

ca- A.'.-Ra"

wherein R1** denotes a hydrogen atom or a methyl or ethyl
e represents a chlorine atom or has one of the
meanings of R1**, RS** denotes the group -N(RA**)RS**

and R4** denotes - an alkyl radical with 1 to 4 carbon atoms

or an alkenyl radical with 3 to 4 carbon atoms and RS**

radical, R
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or represents the group
—(CH ) pan=-N(REFFIRT** | o RA** ang R5*
and including the nitrogen atom to which they are bonded,

has the meaning of R4**

*; together

denote a morpholino group, a pyrrolidino group, a piperi-
dino group, a hexahydroazepin-1-yl group, a piperazin-1-yl
group which is optionally substituted in the 4-position

by a methyl, ethyl or benzyl group, a 2,4-dimethyl-piper-

azin-1-yl group or a hexahydro-1H-1,4~diazepin-1-ylL group
which is substituted in the 4-position by a methyl or
ethyl group, and Ré** denotes a methyl or ethyl group,
R7** denotes a methyl or ethylL group, m** denotes 2 or 3
and. A** denotes a straight-chain or branched alkylene

group with 1 or 2 carbon atoms, and their acid addition

salts, form a further embodiment of the invention.
One group of representatives of embodiment I*#*

T+ denotes a hydrogen atom or a
2%k*%

comprises those. in which R

represents a chlorine atonm
Lk

methyl or ethyl radical, R
or has one of the meanings of R1**; R denotes a methyl

Sk has the meaning of R4** or
§6**)R7** Gtk

or ethylL radical and R
represents the group (CH2)par-N( ’ or R .
and RS**, together and including the nitrogen atom, denote
3 pyrrolidino, piperidino or hexahydroazepin-1-yl radical,
and Ré** and R7** denote a methyl or ethyl radical, m*x*
denotes 2 and A** denotes a methylene group, and their
pharmacologically acceptable acid addition salts.

Another group of representatives of embodiment I*x*

Tex denotes a hydrogen atom or
2%

comprises those in which R
represents a chlorine

atom or has one of the meanings of R1**; R4** and RS**,
together and including the nitrogen atom, denote a pipera-
zin-1-ylL group which is substituted in the 4-position by

-a methyl, ethyl or benzyl group, a 2,4-dimethyl-piperazin-

1-yl group or a hexahydro-1H-1,4-diazepin-1-yl group which
is substituted in the 4-position by a methyl or ethyl
group and A%** denotes a methylene group, and their pharma-
cologically acceptable acid addition salts.

Preferred representatives of embodiment I** are
those in which R1** denotes a hydrogen atom or a methyl

radical, Rz** denotes a hydrogen atom or a methyl radical,
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R and R , togethef and including the nitrogen atonm,
denote a piperazin-1-ylL group which is substituted in the
4-position by a methyl group and A** denotes a methylene
group, and their pharmacologically acceptable acfd addition

Lk Sx%

salts.
Examples which may be mentioned of representatives

" of the compdunds according to the invention are: 9,10-

dihydro-k—tz-(di-n-propylamino)-propiqnylJ-4H—thieno—
£3,4-b1L1,51benzodiazepin-10-one, 4-L[4-(di-n-butylamino)-
butyry(]—9,10-dihydro-4H-thieno[3,4-b][1,5]behzodiazepin-10-
one, 4-[2-(diethylamino)-propionyl]-9,10-dihydro-4H-thieno~
[3,4-b][1;SJbenzodiazepin-10—one, 4-[5-(diisopropylamino)~-
valeryl1-9,10-dihydro~-4H-thienol3,4-b]J[1,5]benzodiazepin-
10-one, 4-[diisobutylaminoacetyll-9,10~-dihydro~3~-methyl-
4H-thienol3,4-bl[1,5]benzodiazepin-10-one, 4-[CN-n-butyl-
tert.~butylaminocacetyll-9,10-dihydro-3-methyl-4H~-thieno-
[3,4-b1L1,51lbenzodiazepin-10~-one, 4-[4-(diallylamino)-
butyryl]—9,10—dihydro-1,3-dimethyt—4H-thieno[3,4-b]C1,5]-
benzodiazepin-10-one, 4-[di-sec.-butylaminoacetytl-9,10-
dihydro-4H-thienol3,4~-bJ[1,5lbenzodiazepin-10-one, 4-[2-

- (N-ethyl-n-butylamino)-propionyl1-9,10-dihydro-4H-thieno-

[3,4-b1L1,51benzodiazepin-10-one, 9,10-dihydro-3-methyl-4-
[N-methyl-sec.~butylaminoacetyll-4H-thieno(3,4-b1(1,5]1-
benzodiazepin-10-one, 9,10-dihydro-4-[5-(N-methyl-tert.-
butylamino)~valerylJ-4H-thienol(3,4-bl[1,5]benzodiazepin-
10-one, 9,10-dihydro-4-[2—piperidinopropionyl]—4H—thieno—

'.E3,4-b][1,5]benzodiazepin-10-one, 4~L[4~-(hexahydroazepin-1-

ylL)-butyryl1-9,10-dihydro~4H-thienol[3,4-b1[1,5])benzodi-
azepin-10-one, 4-[3-(di-n-butylamino)-propionyll1-9,10-di-
hydro-4H-thieno[3,4—b][1,5]benzodiazepin-10—one, 4-C3-
(diallylamino)-propionyl3-9,10-dihydro~4H-thienol3,4-b]-
[1,5lbenzodiazepin-10-one, 4-[3-(di~sec.-butylamino)=-pro-

pionyl1-9,10-dihydro-4H-thieno[3,4~b1[1,5]benzodiazepin-

10-one, 4-L[3-(N-n-butyl-tert.-butylamino)-propionyll1-9,10-
dihydro-4H-thienol3,4-b1[1,5]lbenzodiazepin-10-one, 4-[3-
(N-ethyt-n-butylamino)—propionyl]-9,10-dihydro—4H—thieno-
£3,4-b1L1,51lbenzodiazepin-10-one, 9,10fdihydro-4-[3-(N-
methyl-sec.-butylamino)-propionyll-4H-thienol3,4-b1[1,5]-
benzodiazepin-10-one, 9,10-dihydro-4-[3-piperidinopropion-
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yll-4H-thieno[3,4-b1[1,5]benzodiazepin-10-one, 9,10-di~
hydro-1-methyl—4-[(4-methylpiperazin-1-yL)-acetyL]-4HL
thienol3,4-b]lL1,5)benzodiazepin-10-one and 4-[3-(hexahydro-
azepin-1-yl)-propionyl1-9,10-dihydro~4H-thienol3,4~b1[1,51-

" benzodiazepin-10-one and preferably 9,10-dihydro-4-[(4-

methylpiperazin-1-yl)-acetylJ-4H-thieno[3,4-b1L1,5]benzo-
diazepin-10-one, 9,10-dihydro-1,3-dimethyl-4-[ (4-methyl -
piperazin-1-yl)-acetyll-4H-thieno-[3,4-b1[1,51benzodiaze-
pin-10-one and 9,10-dihydro-3-methyl-4-[4~-methylpiperazin-
1-yl)-acetyll-4H-thieno[3,4~-b1[1,5]benzodiazepin-10-one,
and their pharmacologically acceptable acid addition
salts. ' |

The substituted fhienobenzodiazepinones of the
general formula I and their acid addition salts and
embodiments I* and I** have useful properties which render
them commercially useful. The substituted thienobenzo-
diazepinones of the general formula I in which R3 denotes
4 and RS have the abovementioned
meénings, and those of embodiment I**, are characterized
by an excellent protective action on the stomach and
intestine in warm-blooded animals, and they inhibit, for
example, the formation of gastric ulcers. They further-
more have a favourable therapeutic range, due to their

+ Low toxicity and the lack of substantial side effects.

The substituted thienobenzodiazepinones of the general
formula I in which R3 denotes a hélogen atom (Hal) and
Hal has the abovementioned meaning, and those of embodi-
ment I*, are useful intermediate products in the prepara-
tion of the pharmacologically active and therapeutically
usable compounds according to the invention. '

The excellent activity of the pharmacologically
active substituted thienobenzodiazepinones and their
pﬁarmacologically, that is to say biologically, acceptable
acid addition satts enable them to be used in human medi-
cine and also in veterinary medicine, where they are '
employed for the treatment and prophylaxis of illnesses
based on diseases of the stomach or intestine. For
example, acute and chronic gastric ulcers and duodenal
ulcers, gastritis or hyperacidic irritative stomachs are
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treated in humans and animals.
The compounds according to the invention are

_therefore used in the treatment of mammals suffering from

one of the abovementioned itlnesses, a therapeutically
active and pharmacologically acceptable amount of one or
more compounds of the general formula I or'I**, preferred
representatives thereof and/or salts thereof being adminis-
tered to the sick mammal. The invention thus also relates
to the compounds according to the invention in their use
for combating the abovementioned illnesses. The invention
also includes the use of compounds according to the inven-
tion in the preparation of medicaments which are used for
combating the illnesses mentioned.

The invention furthermore relates to medicaments
containing one or more thienobenzodiazepinones of the
general formula Ia

Pl :
[:I%4Eﬁs '
‘u’\[ _ (1a)

1

wherein R’ denotes a hydrogen atom or an alkylL radical

2 represents a halogen atom

1, R3a denotes the group

with 1 to 4 carbon atoms, R
or has one of the meanings of R
-N(R‘)Rs and R4 denotes an alkyl radical with 1 to &
carbon atoms or an alkenyl radical with 3 to 5 carbon
atoms and R5 has one of the meanings of R4 or represents -
the group -(CHZ)M-N(Rb)R7, or R* and RS, together

and including the nitrogen atom to which they are bonded,
denote a morpholino group, a pyrrolidino group, a piperi-
dino group, a hexahydroazepin-1-yl group, a piperazin-1-yl
group which is optionally substituted in the 4-position

by a methyl, ethyl or benzyl group, a 2,4-dimethylpipera-
zin-1-}L group or a hexahydro-1H-1,4-diazepin-1-yl group
which is substituted in the 4-position by a methyl or
ethyl group, and R6 denotes an alkyl group with 1 to 4
carbon atoms, R7 denotes an alkyl group with 1 to 4

carbon atoms, A denotes a straight-chain or branched
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alkylene group with 1 to 5 carbon atoms and m denotes 2 or
3, and/or their pharmacologically acceptable acid addition
salts. B

Embodiments of the medicaments are those which
contain thienobenzodiazepinones'of'the formula I** or
their preferred representatives and/or their pharmaco-
logically acceptable acid addition salts.

The medicaments afe prepared by processes which
are known per se. The compounds -according to 'the inven-
tion are employéd as medicaments either as such or, pre-
ferably,. in combination with suitable pharmacéuticaL
excipients. 1f the new pharmaceutical formulations con-
tain pharmaceutica( excipients in addition to the com-
pounds according to the invention, the active compound
content of these mixtures is 0.5 to 95, preferably 15 to
75, per cent by,weight of the total mixture. The medica-
ments are formulated in doses suitable, for example, for

oral, rectal or parenteral (intravenous, intramuscular or
"subcutaneous) administration, for example as tablets,

coated tablets, capsules, suppositories or a measured
amount by volume of a powder, granules, a solution, an
emulsion or a suspension.

The daily dose for oral administration is in
general between 0.01 and 5, preferably 0.05 and 2.5 and in
particular 0.1 and 1.5 mg/kg of body weight for mammals,
and is administered, if appropriate, in the form of
several, preferably 1 to 3, individual doses, in order to
achieve the desired results. |

The pharmaceufical formulations preferably consist’
of the active compounds according to the invention and non-
toxic, pharmaceutically acceptable medicament excipients,
which are used as an admix or diluent in solid, semi-solid
or lLiquid form or as a coating agent, for example in the
form of a capsule, a tablet coating, a sachet or another
container, for the therapeutically active constituent.

An excipient can serve, for example, as an agent which

‘promotes absorption of the medicament by the body, as a

formulation auxiliary, as a sweetener, as a flavour

‘correctant, as a dyestuff or as a preservative.
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If the substituted thienobenzodiazepinones accord-
ing to the invention and/or their pharmacologically
acceptable acid addition salts are to be used for the
treatment of the illnesses mentioned, the pharmaceutical
formulations can also contain one or more pharmacologic-
ally active constituents of other groups of medicaments,
such as antacids, for example aluminium hydroxide or '
magnesium aluminate; secretion inhibitors, such as H2
blockers, for example cimetidine; gastric and intestinal
therapeutics, for example metoclopramide, bromobride and
tiapride; tranquillizers, such as benzodiazepines, for
example diazepam; spasmolytics, for example bietamiverine
and_camylofin; anticholinergics, for example oxyphen-
cyclimine and phencarbamide; glucocorticoids, such as
prednisolone, fluocortolone and betamethasone; non-;teroid

antiinflammatories, such as arylacetic acids and -propionic

acids, heteroarylacetic acids and -propionic acids, benzo-
thiazinecarboxamide dioxides, pyrazolidinediones and
quinazélinones, for example ibuprofen, naproxen, diclo-
fenac, fenbufen, indometacin, lonazolac, sudoxicam, piroxi-
cam, phenylbutazone, bumadizone calcium and proquazoﬁe;
Local anaesthetics, for example tetracaine and procaine;
and if appropriate also enzymes, vitamins, amino acids
etc. ' '

The invention furthermore relates to a process for
the preparation of the substituted thienobenzodiazepinones
of the general formula I '

“'oki . '
@:‘-ﬁ:{k‘ (1)

N

| =

to-a -8°

wherein R1 denotes a hydrogen atom or an atkyl radical
with 1 to 4 carbon atonms, R2 represents a halogen atom
or has one of the meanings of R1, R3 denotes a halogen
atom or the group —N(RI')R5 and R4 denotes an alkyl
radical with 1 to 4 carbon atoms or an alkenyl radical-
with 3 to 5 carbon atoms and R° has one of the meanings
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or represents the group -(CHZ)m-N(R6 7

4 JR", or
5

of k
R4 and R
which they are bonded, denote a morpholino group, a pyrro-

» together and including the nitrogen atom to

lidino group, a piperidino group, a hexahydroazebin-1-yl
group, a piperazin-1-ylL group which is optionally substi-
tuted in the 4-position by a methyl, ethyl or benzyl group,
a 2,4-dimethylpiperazin-1-yl group or a hexahydro-1H-1,4~-
diazepin-1-yl group which is substifuted in the 4-position
by a methyl or ethyl group, and R6 denotes an alkyl group

7 denotes an alkyl group with

with 1 to 4 carbon atoms, R
1 to 4 carbon atoms, A denotes a straight-chain or branched
alkylene group with 1 to 5 carbon atoms and m denotes 2 or
3, and their acid addition salts.

The process is characterized in that thienobenzo-

,diazepinones of the general formula II

al

0
» L\ o (1)

Ee

1 and R2 have the abovementioned meaning, are

wherein R
acylated and, if appropriate, the products are then
aminated and/or bases obtained are converted into acid
addition salts or acid addition salts obtained are conver-
ted into the free base or pharmacologically acceptable
acid addition salts.
The acylation and the amination which may then be
carried out are effected by methods which are known per se.
For preparation of the thienobenzodiazepinones of
3 denotes -Hal, the
1-and R
have the abovementioned meanings or their acid addition
salts are reacted with compounds of the general formula
111 Hal-A-CO-Hat' (1I1) or IV [Hal-A-C0]20 (1V), wherein

Hal' has one of the meanings of Hal and A and Hal have the

the general formula I in which R

starting compound of the formula II wherein R 2

abovementioned meanings. This acylation is carried out
without or, preferably, in an inert solvent at room tem-
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perature or an elevated temperaturé of not more than éhe
boiling point of the solvent, if appropriate in the pre-
sence of an auxiliary base and/or an acylation catalyst.
The acid halides III are preferable to the acid anhydrides
Iv. Thg preferred acid halide III is chloroacetyl chlor-
ide and the preferred acid anhydride IV is chloroacetic
anhydride. Examples of solvents which may be mentioned
are aromatic hydrocarbons, such as toluene, xylene or
chlorobenzene; dpen—chain or cyclic ethers; such as diiso-
propyl ether or dioxane; chlorinated hydrocarbons, such as
dichloroethane, and other solvents, such as pyridine,
acetonitrile or dimethylformamide. _

Examples of auxiliary bases which may be mentioned
are tertiary organic bases, such as triethylamine and
ethyl diisopropylamine, or pyridine; or .inorganic bases,
such as anhydrous alkali metal or alkaline earth metal
carbonates or bicarbonates or alkaline earth metal oxides.
Examples of possible acylation catalysts are imidazole,
pyridine or 4-dimethylaminopyridine.

The process for the preparation of the intermedi-
ate products of the general formula I is thus character-
ized in that a thienobeﬁzodiazpinone of the geﬁeraL
formula II is acylated with compounds of the general

formulae III or IV. Corresponding starting substances are

used in the preparation of the intermediate products of
the general formula I*, '

To prepare the substituted thienobenzodiazepinones
of the general formula I in which R1, RZ and A have the
abovementioned meaning and R3 denotes a group —N(R‘)RS,

the resulting reaction product of the formula I wherein

' R3 denotes -Hal is reacted with secondary amines of the

general formula V HN(R")R5 (V), wherein R4, R5 and Hal
have the above meaning. _

- The amination is carried out in an inert solvent
at temperatures between 0° and the boiling point of the

-sotvent, either with at Least 2 moles of'secondary amine

V or with 1 to 2 moles of secondary amine V and an auxil-
iary base. Examples of possible solvents are chlorinated
hydrocarbons, such as methylene chloride, chloroform or



10

15

20

25

30.

35

0,039,519 é;)

- 12 - .
d{chloroefhane; open-chain or cyclic ethers, such as di-
ethyl efher, tetrahydrofuran or dioxane; aromatic hYdro-
carbons, such as benzene, toluene, xylene, chlorobenzene
or pyridine; alcohols, such as ethanol or isobrobanol;

- ketones, such as acetone; and acetonitrile or 'dimethyl-

formamide. Examples of auxiliary bases which may be men-
tioned are tertiary organic bases, such as triethylamine,
N-methylpiperidine, diethylaniline or pyridine, or in-
organib bases, such as alkali metal or alkalihe earth
metal carbonates or bicarbonates and alkaline earth metal
hydroxides or oxfdes. If appropriate, the reaction can
be accelerated by addition of alkali metal iodides. The
reaction times are between 15 minutes and 80 hours, depend-
ing on the amount and nature of the amine V employed. In
the case of reaction of starting compounds in which A
represents an alkylene group with 2 to 5 carbon atoms, the
reaction may also proceed with splitting off of H-Hal;
the alkenyl compound intermediately formed, which can be
isotated if appropriate, reacts with the secondary amine
V to give the same end product. '

. To prepare the substituted thienobeniodiazepinones
of the general formula I in which R1; RZ and A have the

3 denotes a group -N(R4)R5,

abovementioned meaning and R
alternatiVely, thienobenzodiazepinones of the general
formula II wherein R1 and.R2 have the abovementioned
meaning are acylated with compounds of the general

formula IX

z-co-A-N(RHIRS (1X)

4 and R5 have the abovementioned meanings

wherein A, R
and Z represents a detachable group (= leaving group).
The reaction of the compounds II with the acid
derivatives IX is carried out in a manner which is known
per se. The detachable group Z is a group which forms a
reactive carboxylic acid derivative together with the
carbonyl group to which it is bonded. Examples which may
be mentioned of reactive carboxylic acid derivatives are

acid halides, esters, anhydrides or mixed anhydrides, such
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as are formed from salts of the corresponding acid (Z =
OH) and acid chlorides, such as phosphorus oxychloride or

.chloroformic acid esters. The reaction is preferably

carried out with the mixed anhydrides IX of strohg mineral
acids, in particular chlorophosphoric acid. If approp-
riate, the reaction is carried out in the presence of an
acid-binding agent (proton acceptor). Examples of suit-
able proton acceptors which may be mentioned are alkali

.metal carbonates or bicarbonates, such as sodium carbonate

or potassium bicarbonate; tertiary organic amines, such

as pyridine, triethylamine or ethyl diisopropylamine; or
sodium hydride. The readfion is carried out at tempera-
tures between -25° and 50° in an inert soLvent, prefer-

ably in d1methytformam1de.

To prepare the substituted thienobenzodiazepinones
of the general formula I in which R1, R2 and A have the
abovementioned meaning and R3 denotes a group -N(_Rl’)R5
ih which R4 and RS, together and including the nitrogen
atom to which they are bonded, denote a piperazin-1-yt _
group which is substituted in the 4-position by a methyl
or ethyl group, or a hexahydro-1H-1,4-diazepin-1-yl group
which is substituted in the 4-position by a methyl or
ethyl group, alternatively, resulting pipéraiinylthieno—

benzodiazepinones of the general formula X

(I" (X))

wherein R1 2

, RS and A have the abovementiohed meaning
and n denotes 2 or 3, are methylated or ethylated.

The methylation and the ethylation are carried out
by processes which are known per se. 'Thus, examples of
possible methylating and ethylating agents for compounds
of the general formula X are: methyl and ethyl esters of
strong acids, for example of sulfuric acid, phosphoric
acid or p~-toluenesulfonic acid, or methyl or ethyl halides,

which are used between 0°C and 50°C, if appropriate in
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the presence of a proton acceptor, in an aqueous or non-
aqueous medium, such as is described, for example, in
Houben-Weyl, Volume XI/1, page 24 et seq. and page 205 et
seq., Georg-Thieme-Verlag, Stuttgart (1957); and'mixtures

~of formaldehyde of acetaldehyde with a reducing agent

(reductive alkyation method), possible reducing agents
being nascent hydrogen (for exampLe_from zinc and hydro-
chloric acid), hydrogen in the presence of a hydrogenation
catalyst, such as platinum or Raney nickel, formic acid

or complex metal hydrides, such as sodium borohydride or
sodium cyanoborohydride. Reductive alkylation methods are
described in detail, for example, in Houben-Weyl, Volume
X1/1, page 602 et seq., Georg-Thieme~Verlag, Stuttgart
(1957); W.S. Emerson, Organic Reactions, Volume 4, page
174 et'seq., John Wiley and Sons, New York (1948); M.L.
Moore, ibid. Volume 5, page 301 et seq. (1949); C.A.
Bueﬁler, D.E. Pearson, éurvey of Organic_Synthesis, Volume
1, pages 424-429 (1970), Volume 2, 403-407 (1977), John
Wiley and Sons, New York; and S.R. Sandler, W. Karo,
Ofganic Functional Group Preparations, Volume 1, page 345

et sed, (1968), Academic Press, New York. The methylation

is preferably carried out as reductive methylation.

The process for the preparation of the pharmaco-
logically active thienobenzodiazepinones of the general'
formula I is thus characterized in that compounds of the

3 denotes ~Hal are reacted with com-

formula I wherein R
pounds of the general formula V, or in that thienobenzo-
diazepinones of the general formula II are acylated with .
acid derivatives IX, or in that compounds X are methylated
or ethylated, and in each case, if appropriate, the base
obtained is converted into a pharmacologically acceptable
acid addition salt or an acid addition salt obtained is
converted into the free base or a pharmacologically
acceptable acid addition salt. ]

| "Acid addition'salts are obtained by dissolving the
free base obtained in a suitable solvent, for example
water, acetone, an alkanol, such as ethanol or isopropanol,
or an open-chain or cyclic ether, such as diethyl ether
or tetrahydrofuran, which contains the desired acid or to
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which the desired acid is subsequently added. The salts
are isolated by filtration, precipitation with a non-
solvent for the acid addition salt or by evaporation of
the solvent. Salts can also be converted into other salts,
for example pharmacologically acceptable acid addition
salts, by conversion into the base and subsequent reaction
with another acid. ' '

The salts obtained can be converted, for example,
into the free.base by alkali treatment with aqugous.sodium
hydroxide or potassium hydroxide, and the base is then
isolated by suitable measures, for example solvent extrac-
tion with a water-immiscible solvent, such as chloroform,
diethyl ether or toluene. ' '

The starting compounds of the general formula Il
are prepared in accordance with or anaLogodsLy to the
process in US-PS 3,953,430, by the following equation:

mzéam: ﬁ'nﬂuyé .?o'ﬂ

. Ry N
ety ol N w e
' - pe2 L "

,:Za
AL ] C om)
NBS
( DMF) -
- |
1 :
. !‘ ol! r 0 Rl
A —
! 8
K a® L sn
(o) ey

Phenylenediamine (VI) is reacted with tetrahydro-
thiophenecarboxylic acid derivatives VII in which R1 has
the abovementioned meaning ahd RZa denotes a hydrogen atom
or an alkyl group with 1 to 4 carbon atoms and R8 denotes ' _ i
a hydrogen atom or an alkyl group with 1 to S carbon
atoms, in inert solvents, for example toluene, with heat-

'ing, to give the tetréhydrothienobenzodiazepinones VIII.

The compounds VIII are dehydrogenated with a suitable
dehydrogenating agent, for example N-bromosuccinimide in -
dimethylformamide, to give the dihydrothienobenzodiazepin-
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ones Ila. The representatives Ila in which R2a denotes
a hydrogen atom are converted into the halogen derivatives
I1b in which R2P denotes a chlorine or bromine atom by
chlorination or bromination with suitable halogenating
agents. ' '

The compounds IX are known or can be prepared by
known processes, if appropriate in situ. The piperazino-
thienobénzodiazepinones X are prepared by reaction of

‘compounds of the formula I wherein R3 denotes -Hal with

corresponding amines V, that is to say piperazine or homo-
piperazine, by the methods described above for the amina-
tion. ,

To prepare the compounds I* or I**, corresponding
starting compounds II*, II*%, III*x, III*x%k, IVk, IVkk, Vxx,
IX** and X**

1* R'..

H nz‘ . H 32..

CL=A*-CO-CL (III¥), CL-A**-CO-CL (III#**),

(CL-A*-C0)20 (IV*), (CL-A**-C0)20 (IV¥x),

HNGRAFFIRD* ™ (vww),  zar-Co-Axx=N(RY*™IRZ**  (1x#4)

no R .

e |

s
T o2 (X*%*)
€0- A"-"\ ) ’NH
(cHy)

wherein R1* or R1*f denotes a hydrogen atom or a methyl
or ethyl radical, RZ* or sz* represents a chlorine atom
or has one of the meanings of R1* or R1**, A* or Ax*

denotes a straight-chain or branched alkylene group with
1 or 2 carbon atoms,-R4** denotes an alkyl radical with

1 to 4 carbon atoms or an alkenyl radical with 3 to 4
carbon atoms and RS*# has the meaning of R4**.or repres-
ents the group -(CHZ)M**-N(Rb**)RT**, or R¥** and

RS**, together and including the nitrogen atom to uhiFh
they are bonded, denote a morpholino group, a pyrrolidine

group, a piperidino group, a hexahydroazepin-1-yl group,
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a piperazin-1-yl group which is optionally substituted in
the 4-position by a methy(, ethyl or benzyl group, a 2,4-
dimethyl-piperazin-1-ylL group or a hexahydro-1H-1,4-
diazepin~-1-yl group which is substituted in the l-position

6% * denotes a methyl or

by a methyl or ethyl group, R
ethyl group, R7** denotes a methyl or ethyl group, m**
denotes 2 or 3, n** denotes 2 or 3 and Z** denotes a
detachable group, are employed.

The following examples serve to illustrate the
invention in moré detail. "m.p." denotes 'melting point",

"D." denotes "decomposition"

Example 1

3.5 g of 4-chloroacetyl-9,10-dihydro-4H-thieno-
E3 4-b1C1,5lbenzodiazepin-10-one, 8.1 g of N-methylpipera-
zine and 50 mL of toluene are stirred at 80%°C for 2 hours.
60 mlL of dilute sodium hydroxide solution are added, the
[ayers are separated, and the aqueous phase is extracted
several more times by shaking with toluene and ... (sic)
is concentrated to dryness in vacuo. The residue is made
to crystallize with a Little acetone. 4.2 g of 9,10-di-
hydro-4-L(4-methyl-piperazin-1-yl)acetyll-4H-thienol(3,4-b]1-
[1,5lbenzodiazepin-10-one, m.p. 177-178°C (acetone) are
obtained.

9,10-Dihydro-3-methyl-4-[(4-methyl-piperazin-1-yl)-
acetylJ—4H-thieno[3,4—b]t1,S]benzodiazepin-10-one, M.Pe.
263-264°C (ethanol), 3-chloro-9,10-dihydro-4-[(4-methyl-

- piperazin-1-yl)acetyll-4H-thienol[3,4-b1{1,5)benzodiazepin-

10-one, m.p. 239°C and 9,10-dihydro-1,3-dimethyl-4~[ (4-
methyl-piperazin—1-yl)-acetyl]-4H—thieno[3,4-b]£1,53benzo-
diazepin-10-one, m.p. 204-205°C are obtained aﬁaLogousLy
by reaction of 4-chloroacetyl-9,10-dihydro-3-methyl-4H-
thieno[3,4-bl[1,5]lbenzodiazepin-10-one, 3-chloro-4-chloro-
acetyl-9,10-dihydro-4H-thieno[3,4-b1[1,5]benzodiazepin~
10-one or 4-chloroacetyl-9,10-dihydro-1,3-dimethyl-4H-
thienol3,4-b]JC1,5]benzodiazepin-10-one w1th N-methyl-
p1peraz1ne.
Example 2
14.9 g of 4—chloroacetyl-9,10-dihydro-4H-thigno-

£3,4-b1C1,51benzodiazepin-10-one, 21 g of N-methylpipera-



10

15

20

25

30

35

0,039,519

Tl B

'zine and 70 ml of dioxane are stirred at 80°C_for 1 hour

aﬁd the solution is concentrated to dryness in vacuo.
150 mL of isopropanol and 40 mlL of water are added to the
residue, 25 ml of concentrated hydrochloric acid are added
dropwise and the mixture is cooled in an ice-bath to give
9,10-dihydro-4-[(4-methylpiperazin-1-yl)-acetyl]-4H~
thigno[3;4-b][1;S]benzodiazepin-10-one dihydrochloride
mixed with N-methylpiperazine hydrochloride. The hydro-
chlorides are dissolved in water and chloroform, the pH
is brought to 8.2 with 2 N sodium hydroxide solution, the
aqueous phase is extracted exhaustively by shaking with
chloroform and the organic solution is dried and concen-
trated to dryness in vacuo. 16 g of 9,10-dihydro-4-0L(4-
methytpiperazin—1-yl)acetyl]—AH-thieno[3,4—b][1,5]benzo-'
diazepin-10-one, m.p. 177-179°C (from acetone), are
obtained. .

9,10-Dihydro-4-(morpholinoacetyl)—4H-thieno[3,4-b]-
[1,5lbenzodidzepine-10-one, 4-[(4-benzylpiperazin-1-yl)-
acetyL]-9,10-dihydro-4H-thieno[3,4-b][i,SJbenzodiazepin-
10-one, 4—[(4-ethpriperazin—1—yL)-acetyl]—9,10-dihydro-
4H-thien053,4-b1£1,5]benzodiazepin-10-one and 4-0(2,4-
dimethyl-piperazin-1-yl)acetyl1-9,10-dihydro-4H-thieno-
[(3,4-b1L1,5lbenzodiazepin-10-one are obtained analogously
by reaction of 4-chloroacetyl—9,10-dihydro—4H-thien6—
£3,4-b1[1,51benzodiazepin-10-one with morpholine, N-
benzylpiperazine, N-ethylpiperazine or 1,3-dimethyl-
piperazine.

' Example 3
1.9 g of 4-chloroacetyl-9,10-dihydro-4H-thieno-

.L3,4-b1L1,51benzodiazepin-10-one, 0.55 g of pyrrolidine,

0.85 g of ground sodium carbonate and 15 mlL of absolute
ethanol are heated at the boiling point for 2 hours and
the hot solution is filtered and concentrated in vacuo.
The residue is dissolved in methylene chloride and the
organic solution is washed at pH 7 with water and concen-
trated to give 1.4 g of 9,10-dihydro-4-(pyrrolidinoacetyl)~
4H-thienol3,4-blC[1,5]lbenzodiazepin-1Q0~one.
| Example 4
1.9 g of 4-chloroacetyl-9,10-dihydro-4H-thieno-
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£3,4-b1L1,5]1benzodiazepin-10-one, 3.7 g of piperidine and
15 mL of dioxane are stirred at 80°c fof 1 hour, the mix-
ture is concentrated in vacuo and the residue is recrystat-
Lized from isopropanol/water. 2.0 g of 9, 1U-dih9dro-4-
(piperidin-1-yl-acetyl)-4H-thieno(3,4-b1L1, 5]benzod1aze-
pin-10-one are obtained.

9,10-Dihydro-3-methyl-4-(piperazin-1-yl-acetyl)-
4H-thienol3,4-b1[1,5]lbenzodiazepin-10-one (m.p. 225—228°£,
D.) is obtained_analogousty by reaction of 4-chloroacetyl-

9,10-dihydro-3-methyl-4H-thienol3,4-b1[1,5lbenzodiazepin-

10-one with piperazine; 9,10~dihydro~1,3-dimethyl-4-(mor-
phpLin-4-yl-acetyt)-4H-thieno[3,44bJ[1}5]benzodiazepin-10-
one (m.p. 188-19D°C) is obtained analogously by reaction
of 4-chloroacetyl-9,10-dihydro-1,3-dimethyl-4H-thieno-
£3,4-b1C1,5)benzodiazepin-10-one with morpholine; and

: 9,10-dihydro-1,3—dimethyl—4-(piperidfn-1-yl—acetyl)-4H—

thieno[3,4-b]f1,5]benzodiazepin-10-one (m.p. 162-164°¢C)
is obtained analogously by reaction of 4-chloroacetyl-
9,10-dihydro-1,3-dimethyl-4H- thienol3,4- blC1, 5]benzod1az-
epin-10-one with piperidine.
. ' Example 5

2.0 g of 4-chloroacetyt-9,10-dihydro¥4H-thieno-
£3,4-b1C1,51benzodiazepin-10-one, 6 ml of 40% strength
aqueous dimethylamine solution and 10 mL of methylene
chloride are stirred at 35°C for 2 hours, 0.35 g of
sodium carbonate is added and the mixture is concentrated
to dryness in vacuo. A LlLittle water is added, the solu-
tion is extracted repeatedly by shaking with chloroform
and the organic solution is dried with sodium sulfate and
concentrated to dryness. 1.9 g of 4-(d5methylaminoacetyl)-
9,10-dihydro-4H~-thieno[3,4-bl[1,5]benzodiazepin-10-one are
obtained.

4-(Diethylaminoacetyl)-9,10-dihydro-3-methyl-4H-
th1eno[3 4-blL1,5]lbenzodiazepin-10-one (m. p. 196-197%
(from toluene) and 4-(diethylaminoacetyl)-9,10-dihydro-
1,3-dimethyl-4H-thieno[3,4-b1[1,5Ibenzodiazepin-10-one
(m.p. 186-187%C (from toluene) are obtained analogously
by reaction of 4-chloroacetyl-9,10-dihydro-3-methyl-4H-
thienol3,4-bl[1,5]benzodiazepin-10-one or 4-chloroacetyl-
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9,10-dihydro-1,3-dimethyl-4H-thienol3,4-b1[1,5]benzodi-
azepin-10-one and diethylamine.

Example 6

9,10—Dihydro—3-methyl—4-(pynrolidinoacetyt)-4H-

thiehot3,4-b][1,5]benzodiazepin-10—one,-3-chloro-9,10-
dihydro-4-(pyrrolidinoacetyl)-4H-thieno(3,4-bJL1,5]lbenzo-
diazepin-10-one and 9,10-dihydro-1,3-dimethyl-4-(pyrroli-
dinoacetyl)-4H-thieno(3,4-b1L1,5]lbenzodiazepin-10~-one are
obtained analogously to Example 4 by reaction of 4-chloro-
acetyl-9,10-dihydro-3-methyl-4H-thienol3,4-b1L1,5]lbenzo~
diazepin-10-one, 3-chloro-4¥chLoroacetyl-9,10-dihydro-4H-
thienol3,4-b1[1,5lbenzodiazepin-10~-one or 4-chloroacetyl~-
9,10-dihydro-1,3-dimethyl-4H-thieno[3,4-b1(1,5]benzodiaze~
pin-10-one with pyrrolidine.

Example 7

4—(bimethylaminoacetyl)-9,10-dihydro—3-methyl-4H-.

thienol3,4-b1L1,5]lbenzodiazepin-10-one, 3-chloro-4-(di-
methylaminoacetyl)-9,10-dihydro-4H-thieno[3,4~-b1[1,51-
benzodiazepin~-10~-one and 4-(dimethylaminoacetyl)-9,10-di-
hydro-1,3-dimethyl-4ﬂ-thieno[3,4-b]f1,53benzodiazepin-10—
one are obtained analogously t0 Example 5 by reaction of
4—chtoroacetyl-9,10-dihydro-3-methyl-4H-thieno[3,4-b][1,5]-
benzodiazepin-10-one, 3-chloro-4-chloroacetyl-9,10-dihydro-
4H-thienol3,4-blC1,51benzodiazepin-10-one or 4-chloro-
acetyL-?,10-dihydro-1,3-dimethyl-4H-thienoC3,4-b]E1,5]-
behzodiazepin-10-one_with dimethylamine.

Example 8 :

8 g of 9,10-dihydro-3-methyl-4H-thieno[3,4-b]-
[1,5)benzodiazepin-10-one and 5.6 ml of chloroacetyl
chloride in 160 mlL of dioxane are boiled under reflux in-
the presence of 8 g of ground potassium carbonate for 8
hours. The solution is concentréted to dryness, the resi-
due is taken up in toluene, the mixture is washed with
sodium bicarbonate solution and then with water and the
toluene solution is dried over sodium sulfate. Concentra-
tion gives 4~-chloroacetyl-9,10-dihydro-3-methyl-4H-thieno-
[3,4-b1C1,51benzodiazepin-10-one, m.p. 156-158°C.

3-Chloro-4-chloroacetyl-9,10-dihydro-4H-thieno-
[3,4-b1L1,5]benzodiazepin-10-one, m.p. 214-216%C and 4-
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chloroacetyl~-9,10-dihydro-1,3~-dimethyl-4H-thienol3,4-bl-
[1,51]benzodiazepin~-10~one, m.p. 192-195°C, are obtained
analogously by reaction of 3-chloro-9,10-dihydro-4H-thieno-
(3,4-b1L1,51benzodiazepin-10-one or 9,10-dihydro;1,3—di-
methyl-4H-thienol3,4-b1C1,5lbenzodiazepin-10-one with
chlorocacetyl chloride.
Example 9
10.4 ml of chloroacet&t chitoride are added drop-
wise to a suspension of 18.8 g of 9,10-dihydro=4H-thieno-
£3,4-b1L1,5)benzodiazepin-10-one in 500 ml of dioxane at
room temperature, a clear solution being formed. The
solution is left to stand for 3 hours and is concentrated
to dryness, the residue is taken up in toluene, the mix-
ture is washed with sodium bicarbonate solution and then
with water and the toluene solution is dried over sodium
sulfate. Concentration gives 4-chloroacetyl-9,10-dihydro-
4H-thienol(3,4-blL1,5]lbenzodiazepin-10-one as an oil which
slowly crystallizes. m.p. 220%c.
4-ChLoroacetyL-9,10-dihydro;1-methyl-4H-thieno-
[3,4-b1[1,5]benzodiazepin-10-one and 4-chloroacetyl-9,10-
dihydro-3-methyl~-4H-thienol3,4-bJ[1,5]lbenzodiazepin-10-
one, m.p. 156-158°c, are obtained analogously by reaction
of 9,10~dihydro-1-methyl-4H-thieno(3,4-b1[1,5)benzodiaze~
pin-10-one or 9,10-dihydro-3-methyl-4H-thienol3,4-bJ[1,5]-
benzodiazepin-10-one with chloroacetyl chloride.
Example 10
2.2 g of chloroacetyl chloride and 2 mlL of tri-
ethylamine are simultaneously added dfopwise to a boiling
solution of 2.2 g of 9,10~-dihydro-4H-thienol3,4-b1(1,51-
benzodiazepin-10-one in 30 mL of absolute dioxane in the
course of 40 minutes, and stirring is continued for 3
hours. The mixture is allowed to cool and is filtered,
the filtrate is concentrated to dryness, the residue is
chromatographed over a silica gel column by means of a
mixture of petroleum ether/ethyl acetate (1:1) and the
product is recrystallized from toluene to give 2.0 g of 4-
chloro—acetyl-9,10-dihydro-4H—thieno[3,4fb][1,5]benzodia-
zepin-10-one as an oil which slowly crystallizes, m.p.
220°%.
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Example 11

A solution of 5 mL of sulfuryl éhloride in 100 ml
of methylene chloride is added dropwise to a solution of
12 g of 4-chloroacetyl-9,10-dihydro-4H-thieno[3,4-b1C1,51-
benzodiazepin-10-one in 300 mlL of methylene chloride at
20°C. The mixture is Left to stand at room temperature
for 12 hours and is ‘then extracted with sodium bicarbonate
solution and washed with water. The .... (sic) phase is
dried and concentrated. The residue is made to crystal-
lize with a Little methanol. 7 g of 3-chloro-4-chloro-
acetyl-9,10-dihydro-4H~-thienol3,4~-b1(1,5lbenzodiazepin-
10-one, m.p. 214j216°c (acetonitrile), are obtained.

Example 12

A mixture of 1.00 g of (4~methylpiperazin-1-yl)-
acetic acid and 0.20 g of 7Siper cent strength sodium
hydride (in paraffin oil) in 16 mlL of dimethylformamide
is warmed at 50-809C until the evolution of hydrogen has
ended (2 to 3 hours). 1.35 g of 9,10-dihydro-4H-thieno-
(3,4-b1(1,5]benzodiazepin~-10~one are added to the sodium
salt formed from the acid and 0.99 g of 98% pure phosphorus
oxychloride is added dropwise at -10°C in the course of
10 minutes: The mixture is stirred at -10%Cc for 4 hours,
at 0°C for 4 hours and at room- temperature for 20 hours.

It is poured onto ice, the pH is brought to 3;5 with

sodium hydroxide solution, the mixture is extracted by
shaking with methylene chloridé and the aqueous phase is
brought to pH 9 and extracted again by shak{ng with methyl~-
ene chloride. fhe organic phase is washed with water and
concentrated in vacuo. 0.6 g of 9,10-dihydro-4-L(4-
methyl-piperazin-1-yl)acetyl]-4H¥thieno[3,4—b][1,5]benzo-
diazepin-10-one, m.p. 177-178%C (from acetone), is
obtained. ' _ |
9,10-Dihydro~3-methyl-4~[(4-methyl-piperazin-1-yl)-
acetyll-4H-thienol3,4-bJ[1,5]benzodiazepin-10-one (m.p.
263-264%C) and 9,10-dihydro-1,3-dimethyl-4-L(4-methyl-

‘piperazin-1-yl)acetyll-4H-thieno[3,4-bJ(1,51benzodiaze~

pin-10-one (m.p. 204-205°C) are obtained analogously by
reaction of (4-methylpiperazin-1-yl)-acetic acid with
sodium hydride, 9,10-dihydro-3-methyl-4H-thienol3,4-b]l-
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L1,5)benzodiazepin-10-one or 9,10-dihydro-1,3-dimethyl-4H-
thienol3,4-bl[1,5]benzodiazepin-10-one and phosphorus oxy-

chloride.

Example 13

1.1 g of ethyl chloroformate are added dropwise
to a susbension of 1.58 g of (4-methylpiperazin-1-ylL)-
acetic acid in 20 mlL of tetrahydrofuran. 2.18 g of 9,10-
dihydro-AH—thieno[3,4—b][1,5]benzodiazepin—10—one?are
added to the syspensfon formed and the mixture is stirred
at 0°C for a further hour and then at room temperature
for 4 hours. It is poured onto 160 mL of 2 N sodium
hydroxide solution and extracted with toluene and the
organic phase is concentrated to dryness. Pufification_
by column chromatography (silica gel; dioxane/methanol
1:1) gives 9,10-dihydro-4~[(4~-methyl-piperazin-1- yl)-
acetyl]-4H-thienol3,4-b1[1,5]lbenzodiazepin-10- one, m.p.
177-179%.

9,1D-Dihydro-3-methyl-4-[(4—methyl-piperazin—1-
yl)-acetylIl-4H-thienol3,4-b]J[1,5]Ibenzodiazepin-10-one
(m.p. 263-264°C) is obtained analogously by reaction of
9,10-dihydro-3-methyl-4H-thieno[3,4-b1(1,51benzodiazepin-
10-one with (4-methylpiperazin-1-yl)~acetic acid and ethyl
chloroformate.

Example 14

2.0 g of 9,10-dihydro-3-methyl-4-(piperazin-1-yl-
acetyl)-4H-thienol3,4-b1[1,5]benzodiazepin-10-one, 1.3 g
of 98% strength formic acid and 0.3 g of 35% strength
~aqueous formaldehyde solution are warmed at 100-105°¢ for
2 hours, the mixture becoming liquid, with evolution of
gas. The mixture is concentrated in vacuo, the residue
is diluted with water, the pH is brought to 3.5 with
dilute hydrochloric acid and the mixture is extracted by
shaking with methylene chloride. The aqueous phase is
brought to pH 9 and extracted with methylene chloride.
The organic phase is washed, dried and concentrated. Re-
crystallization of the residue from methanol gives 9,10-
dihydro-3-methyl-4-L(4-methyl-piperazin-1-yl)~acetyl]-4H-
thienol3,4-b1[1,5]benzodiazepin-10-one, m.p. 263-264°C.

The starting compounds are obtained in the follow-
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ing manner:

Example A: 13.5 g of sulfuryl chloride in 100 mL of
methylene chioride are added dropwise to a solution of
21.6 g of 9,10-dihydro-4H~-thienol3,4-b1[1,51benzodiaze-
pin-10-one in 300 mlL of methylene chloride at -40%C. The

‘mixture is Left to stand at room temperature for a further

hour, extracted by shaking with sodium bicarbonate solu-
tion and washed with water and the organic bhase is dried
and concentrated. The residue is made to crystéllize with
a Little methanol. 3-Chloro-9,10-dihydro-4H-thienol3,4-b1-
[1,5]lbenzodiazepin~10-one is obtained.

Example B: 10 g of 1,3,9,10-tetrahydro-3-methyl-4H-thieno- .
'[3,4-b1L1,51benzodiazepin-10-one and 8.2 ¢ of N-bromo-

succinimidé are dissolved in 250 ml of dimethylformamide.
After one hour, the solution is poured onto 2 L of water.

"The precipitate is filtered off with suction and dissolved

with hot toluene and the solution is clarified with
Tonsiéﬁg On cooling, 9,10-dihydro-3-methyl-4H-thieno-
[3,4~b3C1,51benzodiazepin-10-one, m.p. 228-230%C (methanol)
is obtained as a precipitate.

| 9,10-Dihydro-1-methyl-4H-thienbt3,4—b][1,5]benzo-
d}azepin-10-one and 9,10-dihydro~1,3~-dimethyl-4H-thieno~
[3,4-b101,5]benzodiazepin-10-one (m.p. 195-196°C) are
obtained analogously by dehydrogenation of 1,3,9,10-tetra-
hydro-1-methyl-4H-thieno[3,4—b][1,5]benzodiazepin-10—oﬁe
or 1,3,9,10-tetrahydro-1,3-diméthyl-4H-thieno[3,4—b]£1,5]—
benzodiazepin-10-one with N-bromosuccinimide.
Example C: 49.9 g of o-phenylenediamine and 80 g of 5-
methyl-tetrahydro-4-oxo-3-thiophenecarboxylic acid are
boiled in 4.5 L of toluene. The water formed is distilled
off azeotropically with 2 L of the solvent in the course
of 7 hours. The solvent is removed. 1,3,9,10-TetrahydrOﬁ 
3-methyl-4H-thienol3,4-b][1,5]lbenzodiazepin-10-one, m.p.
195-197°C (isopropanol) is obtained.

1,3,9,10-Tetrahydro~1-methyl-4H-thienol[3,4-b1C1,51-

benzodiazepin-10-one and 1,3,9,10~tetrahydro-1,3-dimethyl~
4H-thienol3,4-bJ[1,5]benzodiazepin-10-one (m.p. 148-150°¢)
are obtained ahalogously by reaction of tetrahydro-2-
methyl-4-oxo-3~-thiophenecarboxylic acid or tetrahydro-2,5~-
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dimethyl-4-oxo-3~thiophenecarboxylic acid with o-phenyl-
enediamine. . .

The following examples describe the formdlation
of the compound accord%ng to the invention to giVe medica-
ments. '

. Example 15

10,000 tablets with an active compound content of
20 mg are prepared from the following constituents:

200 g of 9,10-dihydro-4~L(4-methyl-piperazin-1-
yl)acetyll-4H-thienol3,4-b]L1,5]benzodiazepin~-10~one,
900 g of maize starch, 500 g of Lactose, 30 g of amorphous
silicic acid and 40 g of sodium Lauryl-sulfate are mixed
and the mixture is sieved. This mixture is moistened with
a solution of 50 g of polyvinylpyrrolidone (average mole-
cular weight 25,000) in 320 mL of alcohol and is granula-
ted through a sieve of mesh width 1.25 mm. The granules
are dried at 40° and mixed with 160 g of pectin, 100 g of
talc and 20 g of magnesium stearate. This mixture is '
pressed to tablets of 200 mg with a diameter of 8 mm.

' | ' Example 16 _

100,000 capsules with an active compound content
of 30 mg are prepared from the following constituents:

3,000 g of 9,10-dihydro-4-L[(4-methyl-piperazin-1-

"yl)acetylI-4H-thienol3,4-b1[1,5lbenzodiazepin-10-one are

mixed with 5,DOD g of neutral oil (Miglyo 812) and soft
gelatin capsules are filled with the mixture.
| Example 17
100,000 capsule§ with an active compound content
of 30 mg are prepared from the following constituents:
1,500 g of 9,10~dihydro-4-[(4-methyl-piperazin-1-
yl)acetyl]—4H-thienot3,4-b][1,5]benzodiaiepin-10-one and
1,500 g of magnesium trisilicate are mixed with 5,000.g
of neutral oil (Miglyol 812) and soft gelatin capsules
are filled with the mixture.

" Corresponding medicaments are obtained analogously
to Examples 15 to 17 by using 9,10-dihydro-3-methyl-4-[(4-
methyl-piperazin-1-yl)acetyl]-4H-thieno[3,4-b1[1,5]1benzo-
diazepin-10-one or 9,10-dihydro~1,3~dimethyl-4-L(4-methyl-
piperazin-1-yl)acetyll-4H-thienol3,4-b1L1,5]benzodiazepin-
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10-one instead of 9,1D-dihydro-4-[(4-methyl-piperazin—1-
yl)acetyl]-4H-thieno[3,4-b][1,5]benzodiazepin-10-one.
Pharmacology .

The excellent protective action of the pharmaco-,
Llogically active substituted thienobenzodiazepinones on
the stomach can be dembnstrated by the model of the so-
called Shay rat. 1In this test, the combounds according
to the invention prove to be.clearly superior to the known
commercial product carbenoxolone (1) in their protective
action on the stomach and their therapeutic range, as can
be demonstrated, for example, by comparison.of (1) and
9,10-dihydro-4-[(4-methyl-piperazin-1-yl)acetyl]-4H~

'thieno[3,4-b][1,5]beqzodiazepin-10-one (2), 3-chloro-9,10~-

dihydro-4-[(4-methylpiperazin-1-yl)acetyl]~4H-thieno-
[3,4-b][1,5]benzodiazepin-10-one (3), 9,10-dihydro-3-.
methyL-4-[(4-methylpiperazin-1-yl)acetyL]-4H-thieno[3,4-b]-
[1,5]benzodiazepin-10-one (4) and 9,10-dihydro-1,3-
dimethyl-4-[(4-methylpiperazin-1-yl)acetyl]-4H-thieno~-
[3,4-b][1,5]benzodiazepin=-10-one .(5).

' Table I

Anti-uLcerogenic'action_and toxicity of
thienobenzodiazepinones ‘

. +) % inhibition =

Serial Toxicity Protective action TQ Gastric+)
" No. LD50 [mg/kgl | on the stomach LDSO/ED50 secretion
i.V. ED50 [mg/kg] % inhibition
Mouse P.0. Rat
Rat
1 290 ~70 4.1 7
2 - 190 2.5 ' 76 35
3 75 R A5 28
4 130 -~0.3 ~433 20
5 180 1.3 . 139 17
EDSO'= Dose which reduces the ulcer index in the treated

group by 50% in comparison with the control group

LD50 Dose at which 50% of the animals die
TQ

Therapeutic quotient LDSOIED50
inhibition of gastric secretion (in %)
4 hours after administration of the anti-

ulcerogenic ED50
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It should be pointed out in particular that
although an EDSQ can still be detected for compound 1,
the dose/effect curve has then become very considerably
fLatter; so that even at 300 mg/kg no substantial increase
in the anti-ulcerogenic action can be achieved. Ih con-
trast, the action of compounds 2 to 5 is strictly dose-
dependent; inhibiting effects of'up to 95% can be achieved.

The anti-ulcerogenic action was tested by the
method of the so-called Shay rat: :

Ulcers are provoked in rats which have been fasted
for 24 hours (female, 180-200 g, 4 animals per cage on a
high grating), by pylorus Ligature (under diethyl ether
anaesthesia) and oral administration of 100 mg/10 ml/kg
of acetylsalicylic acid.s The substances to be tested are

.administered orally (10 mL/kg) 1 hour before the pylorus
- Ligature. The wound is closed by means of Michel clamps.

4 hours thereafter, the animals are sacrificed under ether
anaesthesia by atlas dislocation and the stomach is
resected. The stomach is opened longitudinally and fixed
on a cork plLate, after the amount of gastric juice secreted
(volume) has been deterﬁined; the number and size (= dia-
meter) of the ulcers present are determined with a stereo-
microscope under 10-fold magnification. The product of .
the degree of severity (according to the following points
scale) and the number of ulcers serves as the individual
ulcer index. '
Points scale:
No ulcers O |
Ulcer diameter 0.1-1.4 nm
1.5-2.4 mm
2.5-3.4 mm
3.5-4.4 nm
4.5-5.4 mm
> 5.5 mm 6
The reduction in the average ulcer index of each
group treated in comparisdn with that of the control group
= 100%) serves as a measure of the anti-ulcerogenic
effect. The ED5g designates the dose which reduces the
average ulcer index by 50%.

W N
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Determination of the toxicity _
The toxicity studies were carried out on femalé
NMRI mice (body weight 22-26 g). The animalsS (5 animals
per dose) received food and water ad Libitum. Various
doses of the substances are administered intravenously
(injection time 1 minute). The observation period is 7
days. The LDgg, that is to say the dose at which 50% of’
the animals die, is determined by means of linear regres-
sion.
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Claims (for the contracting states: BE, CH, DE, FR, GB,
' IT, LI, LU, NL, SE)

1. Substituted thienobenzodiazepinones of the general
formula I . .
. . R
H [
s
N .
, & (1)
c0-A -8°

wherein R1 denotes a hydrogen atom or an alkyl radical

2

"with 1 to 4 carbon atoms, R represents a halogen atom

1, R3 denotes a halogen

or has one of the meanings of R
4)RS and R4 denotes an alkyl

. radical with 1 to 4 carbon atoms or an alkenyl radical
with 3 to 5 carbon atoms and_R5 has one of the meanings-

of R4 or represents the group -(CHz)m-N(Ré)R7, or
R* and R

5, together and including the nitrogen atom to
which they are bonded, denote a morpholino group, a pyrro-

"atom or the group -N{(R

Lidino group, a piperidino group, a hexahydroazepin-1-yl
group, a piperazin-1-yl group which -is optionally substi-
tuted in'the 4-position by a methyl, ethyl or benzyl group,
a 2,4-dimethylpiperazin~1-yl group or a hexahydro-1H-1,4-
diazepin-1-yl group which is substituted in the 4-position
'by a methyl or ethyl group, and R6
with 1 to 4 carbon atoms, R7 denotes an alkyl group with

1 to 4 carbon atoms, A denotes a straight-chain or branched

alkylene group with 1 to 5 carbon atoms and m denotes 2 or

denotes an alkyl group

3, and their acid addition salts. ’
2. Substituted thienobeniodiazepinones according_to
Claim 1, characterized by the general formula I#*

(1%)

1%
2%

wherein R denotes. a hydrogen_atom’or a methyl or ethyl

radical, R represents a8 chlorine atom or has one of the

'_'_—P_________-____

L



0,039,519 _ =
- 30 -

1*, R3* denotes a_chLorine atom and A*

meanings of R
denotes a straight-chain or.branched alkylene group with
1 or 2 carbon atoms. ' '

3. Substituted thienobenzodiazepinones according to
ClLaim 1, characterized by the general formula I*%*

" 0
ool
|

R
co-A'.-RJQQ

1%%
2%

wherein R denotes a hydrogen atom or a methyl or ethyl
represents a chlorine atom or has one of the

meanings of R1**, RS** 4**)R5**

and R4** denotes an alkyl radical with 1 to 4 carbon atoms

or an alkenyl radical with 3 to 4 carbon atoms and Rs**

has the meaning of R4**

radical, R
denotes the group -N(R

‘or represents the group

~(CH2) gax-NCRE**IRT**, or R4** and RP**

and including the nitrogen atom to which they are bonded,

, together

denote a morpholino group, a pyrrolidino group, a piperi=-
dino group, a hexahydroazepin-1-yl group, a piperazin-1¥yl
group which is optionally substituted in the 4-position
by a methyl, ethyl or benzyl group, a 2,4-dimethyl-piber—
azin-1-yl group or a hexahydro-1H-1,4-diazepin-1-yl group
which is substituted in the 4-position.by a methyl or
ethyl group, and R6** denotes a methyl or ethyl group,
R7** denotes a methyl or ethyl group, m¥* denotes 2 or 3
and A** denotes a straight-chaiﬁ or branched alkylene
grouﬁ with 1 or 2 carbon atoms, and their acid addition.
salts. . '

4. Compounds according to Claim 3, in which R1**

denotes a hydrogen atom or a methyl or ethyl radical, Rz**

represents a chlorine atom or has one of the meanings of
1% % 3xk Gk, Skk Lk*
R 3 R R » R

Sk*

represents the group -N(R

has the meaning
6**)R7**

, together and including the nitrogen

denotes a methyl or ethyl radical and R

of R4**
or RA**

or represents the group (CH2)pxx—-N(R
and RS**
atom, denote a pyrrolidino, piperidino or hexahydroazepin-
Gl and R7** denote a methyl or ethyl

| A O A

1-yl radical, and R
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radical, m** denotes 2 and A** denotes a methylene group,
and their pharmacologically acceptable acid addition salts.
5. Compounds according to Claim 3, in which R1**
d;notes a hydrogen atom or a methyl or ethyl radfcal
R**

of R
4 *

represents a chlorine atom or has one of the meanings
1** 3* 4**)R5**
I 4

5 , together and including the nitrogen

represents the group =-N(R
and R
atom, denote a piperazin-1-yl group which is substituted

in the 4-position by a methyl, ethyl or benzyl group, a
2,4-dimethyl-piperazin-1-yl grodp or a hexahydro-1H-1,4~-
diazepin-1-yl group which is substituted in'the 4-position
by a methyl or ethyl group and A** denotes a methylene
group, and'their pharmacologically acceptable acjd addition
salts.

6. Compounds according to Claim 3, in which_R1**
denotes a hydrogen atom or a methyl radical, Rz** denotes
'@ hydrogen atom or a methyl radical, RI** represents the
group -N(R4**)R5** R4** and RI**
including the nitrogen atom, denote a piperazinf1—yl groub
“which is substituted in the 4-position by a methyl group
and A** denotes a methylene group, and their pharmacolog1c-
ally acceptable acid addition salts.

7, Medicaments which contain one or more thienobenzo-

» together and

diazepinones of the general formula Ia

1
R
Ho,0
ad = \ .
-~ | S
NN‘ - (Ia)
g2
€0-A-r32

wherein R1 denotes a hydrogen atom or an alkyl radical
with 1 to 4 carbon atonms, R2 represents a halogen atom-
or has one of the meanings of'R1, R3a denotes the group
-N(R*)R® and r% denotes an alkyl radical with 1 to 4
carbon atoms or an alkenyl radical with 3 to 5 carbon
atoms and R5 has one of the meanings of R4 or represents
the ‘group —(CHz)m-N(Ré)R7 4 and RS,
and including the nitrogen atom to which they are bonded,
denote a morpholino group, a pyrrolidino group, a piperi-

dino group, a hexahydroazepin41-yl group, a piperazin-1-yl

) * c L L S *

s, Or R together
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group which is optionally sub;tituted in the 4-position by

a methyl, ethyl or benzyl group, a 2,4=dimethylpiperazione-
1-yl group or a hexahydro-I11-1,4~-diazepin-1-yl group

which is substituted in the 4 posifion by a methyl or ethyl
group, and R6 denotes an alkyl group with 1 to 4

carbon atoms, R7 denotes an alkyl group with 1 to 4

carbon atoms;A denotes a straight-chain or branched

akalene group with 1 to 5 carbon atéms and m denotes 2 or

3, and/or their pharmacologically acceptable acid addition
salts. '

8. Process fof the preparation of the substituted

thienobenzodiazepinones of the general formula I

& (1)

1 denotes é hydrogen atom or an alkyl radical .

wherein R
with 1 to 4 carbon atonms, R2 represents a halogen atom
or has one of the meanings of R1, R3 denotes a halogen
atom or the group -N(R")Rs and R‘ denotes an alkyl
radical with 1 to 4 carbon atoms or an alkenyl radical
with 3 to 5 carbon atoms and R5 has one of the meanings
of R4
R4 and RS, together and including the nitrogen atom to
which they are bonded, denote a morpholino group, a pyrro-

Lidino group, a piperidino group, a hexahydroazepin-1-yl

“or represents the group —(CHz)m-N(Ré)R7, or

group, a piperazin-1-yl group which is optionally substi-
tuted in the 4-position by a methyl, ethyl or benzyl group,
a 2,4-dimethylpiberazin-1—yl group or a8 hexahydro-1H-1,4-~
diazepin—1-yl.group which is substituted in the 4-position

by a methyl or ethyl group, and R6 denotes an alkyl group

7 denotes an alkyl group with

with 1 to 4 carbon atoms, R
1 to & carbon atoms, A denotes a straight-chain or branched
alkylene group with 1 to 5 carbon atoms and m denotes 2 or:
3, and their acid addition salts, characterized in that

thienobenzodiazepinones of the general formula 1II
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wherein R1

aﬁd R2 have the abovementioned meaning, are
acylated and, if apprbpriate, the products are then
aminated and/or bases obtained are converted into acid
addition salts or acid addition salts obtained are conver-
ted into the free base or pharmacologically acceptabte-
acid addition salts. '

9. . Process according to Claim 8, characterized in
that the acylation is carried out with compounds of the
general formulae Hal-A-CO-Hal' (III) or (Hal-A-C0),0 (IV),
wherein Hal and Hal'! denote a haLogén atom and A denotes
an-élkylene group with 1 to 5 carbon atoms.

10. ~ Process according to Claim 8, characterized in
that cqmppunds of the general formula I wherein R3 repres-
ents a halogen atom and secondary amines of the general
-formula HN(R4)R5 (V), wherein R4 and R5 have the meaning
given in Claim 8, are employed in the amination to be
carried out subsequently, if appropriate.

1. Process according to Claim 10, characterized in
that piperazine or homopiperazine is emplbyéd as the
secondary amine V in the amination to be carried out sub-
sequently, if appropriate, and the resulting reaction

product of the general formula X

S

CO-A-H\(C"Z ) n,ll

(X))

wherein R1, R2 and A have the meaning given in Claim 8,

and n denotes 2 or 3, is methylated or'ethylated.
12. Process according to ClLaim 8, characterized in
that the acylation is carried out with compounds of the
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general formula Z-CO—A-N(R")RS (1X), wherein A, R
'R> have the meanings given in Claim 8 and Z represents a
detachable group. |
13. " Substituted thienobenzodiazepinones of. the general
formula Ia, wherein the substituents have the meaning
given in Claim 7, for use in the treatment and prophylaxis
of illnesses based on diseases of the stomach or -intestine.
14. | Compound according to Claim 3, in which R1**
2x* denotes a methyl radical,

T =Y

4 and

denotes a hydrogen atom, R
Lxx Skk . . .

R" " and R » -together and including the nitrogen atom,

denote a piperazin-1-yl group which is substituted in the
4-position by a methyl group and A** denotes a methylene
group, and its pharmacologically acceptable acid addition
salts. ' ' |
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Claims (for the contracting state AT)

1. Process for the preparation of substituted thieno-
benzodiazepinones of the general formuta I

co-a -R°

1 denbtes a hydrogen atom or.an alkyl radical

2

wherein R
represents a halogen atom
1, R3 denotes a halogen

with 1 to 4 carbon atoms, R
or has one of the meanings of R
atom or the group -N(R4)R5 and R4 denotes an alkyl

radical with 1 to 4 carbon atoms or ah'alkenyl radical

with 3 to 5 carbon atoms and R° has one of the meanings

of R4;or represents the group —(CHz)m—N(Ré)R7, or

R4 and RS, together and including the nitrogen atom to
which fhey are bonded, dénote a mprpholino group, a pyrro-
Lidino group, a piperidino group, a hexahydroazepin-1-yl
group, a piperazin-1-yl_group which is optionélly substi-
tuted in the 4-position by a methyl, ethyl or benzyl group,
a 2,4—dimethylpipérazin—1fyt group or a hexahydro-1H-1,4-
diazepin-1~-yl group which is substituted in the 4-position
by a methyl or ethyl group, and R6 denotes an alkyl group
with 1 to 4 carbon atoms, R7 denotes an alkyl group with

1 to 4 carbon atoms, A denotes .a straight—-chain or branched
alkylene group with 1 to 5 carbén atoms and m denotes 2 or
3, and their acid addition salts, characterized in that
thienobenzodiazepinones of the general formula I1

. B .
©/\"{§> | (11)
N
H Rz .
1

"wherein R and-Rz have the abovementioned méaning, are
acylated'and, if appropriate, the products are then
aminated and/or bases obtained are converted into acid
addition salts or acid addition salts obtained are conver-
ted into the free base or pharmacologically acceptable

acid addition salts.
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2. Process according to CLaim 1, characterized in

that the acylation is carried out with compounds of the
general formulae Hal-A-CO-Hal' (III) 6r (Hal-A-C0),0 (1V),
wherein Hal and Hal' denote a halogen atom and A denotes
an alkylene group with 1 to 5 carbon atonms.

3. Process according to Claim 1, characterized in
that compounds of the general formula 1 wherein R3 repres-
ents a halogen atom and secondary amines of the general
formula HN(R®IR® (V), wherein R* and &’ have the meaning
given in Claim 3, are employed in the amination to be
carried out subsequently, if appropriate.

4. Process according to Claim 3, characterized in
that piperazine or homopiperazine is employed as the

- secondary amine V in the amination to be carried out sub-
seqhentty, if appropriate, and the resulting reaction

product of the general formula X

W oo ni . N
u .
I w
AN o
Bt :

wherein R1, R

and n denotes 2 or 3, is methylated or ethylated.
5. Process according to Claim 1, characterized in

2 and A have the meaning given in Claim 1,

. that the acylation is carried out with compounds of the
detachable general formula Z—CO-A—N(R“)R5 (IX), wherein A,

R4 and'R5 have the meanings given in CLaim 1 and Z repres-
ents a group. _
6. Process apcording to Ctaim 1 and 2, characterized

in that substituted thienobenzodiazepinones of the generaL '

formula I*
1.

0
3
)

. : (Ix)

1%

wherein R denotes a hydrogen atom or a methyl or ethyl
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* . .
2 represents a chlorine atom or has one of the

radical, R
. 1* 3* .
meanings of R" , R denotes a chlorine atom and A*
denotes a straight-chain or branched alkylene group with
1 ar 2 carbon atoms, are prepared by reacting thienobenzo-
diazepinones of the general formula I1Ix*

H
H

wherein R~ and R have the abovementioned meaning,

with acid derivatives III* ClL-A*-CO0-Cl (III*) or IV#*
(CL-A*-C0)20 (IV*), wherein A* has the abovementioned
meaning.

7. Process according to ClLaim 1 and 3, characterized
"in that substituted thienobenzodiazepinones of the general
formula I#** ' '

1% 2%

‘, ﬁ Rz,'. (I%%)

- goepee-p3""

wherein R1** denotes a hydrogen atom or a methyl or ethyl

radical, sz*

represents a chlorine atom or has one of the
meanings of R1**, R3** denotes the group -N(R4**)R5**

and R4** denotes an alkyl radical with 1 to 4 carbon atoms
or an alkenyl radical with 3 to 4 carbon atoms and RI**
has the meaning of R4** or represents the group )
~(CH2) paa=NRE*IRT**, or R*** and R°**
and inctuding the nitrogen atom to which they are bonded,
denote a morpholino group, a pyrrolidino group, a piperi-
dino group, a hexahydroazepin-1-yl group, a piperazin-1-yl
group which is optionally substituted in the 4-position

by a methyl, ethyl or benzyl grodp, a 2,4-dimethyl-piper-
azin-1-yl group or a hexahydro-1H-1,4~diazepin-1-yl group
' whiﬁh ijs substituted in the &4-position by a methyl or

6% * denotes a methyl or ethyl group,

» together

ethyl group, and R
R7** denotes a methyl or ethyl group, m** denotes 2 or 3
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and A** denotes & straight-chain or branched alkylene
grodp with 1 of 2 carbon atoms, and their acid addition
salts, are prepared by reaction of compounds of the
general formula I**, wherein R3** denotes a chlorine atom,
A% )RI** (vaw),

wherein R4** and RS** have the abovementioned meaning.

with amines of the general formula V** HN(R

8. Process according to Claim 7, characterized in
that compounds of the general formula I** in which R1**

denotes a2 hydrogen atom or a methyl or ethyl radical,_Rz**

represents a chlorine atom or has one of the meanings of

R1**; RS** represents the group -N(R4**)R5**, R4**

5 has the meaning

Th*x

denotes a methyl or ethyl radical and R
of R*** or represents the group (CH2)pex=-N(RE*™)R
or R4** and RS**
atom, denote a pyrrolidino, piperidino or hexahydroazepin-
1-yl radical, and R6** and R7** denote a methyl or ethyl
radical, m**_denotes 2 and A** denotes a methylene group,
and-the%r pharmacologically acceptable acid addition salts,
are prepared. : ; .

9. Process according to Claim 7, characterized in

that compounds of the general formula I** in which R1**
denotes a hydrogen atom or a methylL or ethyt radical,

Rz** represents a chlorine atom or has one of the meanings
of R1**; R3** 4**)R5**’ R4** and
RS**, together and including thé'nitrogen atom, denote a
piperazin-1-ylL group uh{ch is optionally substituted in the
4-position by a methyl, ethylL or benzyl group, a 2,4-dim-
ethyl-piperazin-1-yl group or a hexahydro-1H-1,4-diazepin-
1-yl group which is substituted in the 4-position by a
methyl or ethyl group and A** denotes a methylene group,
and their pharmacologically acceptable acid addition salts

» together and including the nitrogen

represents the group -N(R

are prepared.

10. Process according to Claim 7, characterized in
that compounds of the general formula I** in which R1**
2%%

denotes a hydrogen atom or a methyL radical, R ‘denotes

3k represents the

a hydrogen atom or a methyl radical, R
group -N(R4**)R5**, R4** and“RS**, together and

including the nitrogen atom, denote a piperazin-1-yl group
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which is suHstituted in the 4—position by a methyl group
and A*x*x denotes a8 methylene group, and their pharmacologic-
ally acceptabLe acid addition salts are prepared. _
11. Process according to Claim 1 and 4, characterized
in that substituted thienobenzodiaéepinones of the general

formula I*#*
° .
. H
>
(Ix*)
Rz..

Txx denotes a hydrogen atom or a methyl or ethyl

RZ**

wherein R
"radical, represents a chlorine atom or has one of
1** 3**

Sk%

‘the meanings of R
—N(RA**)pI**E gl and R
the nitrogen atom to which they are bonded, denote a

denoges the group
» together and including

piperazin-1-yl grbup which is substituted in the 4-position
by a methyl or ethyl group or a hexahydro-1H-1,4-diazepin-
1-yl group wh1ch is substituted in the 4- pos1t1on by a
methyl or ethyl group and A** denotes a straight-chain or
branched alkylene group with 1 or 2 carbon atoms, and their
acid addition salts are'prepared by reaction of compounds

3%% denotes a chlorine

of the general formula I**, wherein R
atom, with piperazine or homopiperazine as amines of the
general formula V** and methylation or ethylation of the
result1ng p1peraz1noth1enobenzod1azep1nones of the general

formula X*%x

(k)

1% 2%k

wherein R » R -and A** have the abovementioned meaning

and n**x denotes 2 or 3.
12. Process according to Claim 11, characterized in

that compounds of the general formula I** in which R1**
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denotes a hydrogen atom or a methyl radical, R

of the meanings of R1**; Rs**
“NCRAXF)RI*® | pA¥* g gS*¥

2% has one

‘represents the group

» together and including

the nitrogen atom, denote a piperazin-1-yl group which is
substituted in the 4-positioh by a methyl group and A**
denotes a methylene group, and "their pharmacologically
acceptable acid addition salts areée prepared.

13. . Process according to Claim 1 and 5, characterized
in that substitutedythienobenzodiazepinones of the general
formula I**

'.'

. H k)
Se'e e
. | 2°

R
C0-A% -nst'

1% 2%k Ik

wherein R , R » R and A** have the meaning given
in Claim 7, are prepared by reaction of thienobenzodiaze-

pinones of the general formula II#*%

: H O
@: s (I1%%)
N . '_
H xzc-
wherein R1** and RZ** have the abovementioned meaning,

with reactive acid derivatives of the general formula IX**
- Z**-CO-A**-N-(R4**)R5** (IX**),'wherein Z** represents a
detachable group and A*x*, R4** and RS** have the meaning.
given in Claim 7. , ' '

- 14, Process according to Claim 7, characterized in
that the compound of the general formula I** in which
R1** denotes a hydrogen atonm, Rz** denotes a methyl
radical,'Rs** denotes the group'-N(R4**)R5**, R4**
Rs**, together and including the nitrogen atom, denote a
piperazin~1-yl group which is substituted in the &4-position
by a methyl group and A** denotes a methylene group and

their pharmacologically acceptable acid addition salts are

and

prepared.

e

AN
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15. Process according-to Claim 11, characterized in

that the compound of the general'formuta I** in which

R1** 2 denotes a methyl

radical, R denotes the group —N(Ré**)RS**, R4**

Rs**, together and including the nitrogen atom, denote a

denotes a hydrogen atom, R

Skx and

piperazin-1-yl group which is substituted in the 4-position
by a methyl group and A** denotes a methylene group and
their bharmacologicaLLy acceptable acid addition salts are
prepared. ' .

16. Process according to Claim 13, characterized in
that the compound of the general formula I** in which

2%* denotes a methyl

radical, R 4**)RS**', R4**

and RS**, together and including the nitrogen atom, denote
a piperazin-1-yl group which is substituted in the 4-posi-
tion by a methyl group and A** denotes a methylene group

and their pharmacologically acceptable acid addition salts

R1** denotes a hydrogen atom, R

3% denotes the group_-N(R

are prepared.
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Anspriiche (10r die Vertragssiaaten : BE, CH, DE, lFR. @8, IT. U, LU, NL, SE)

1. Substituierte Thienobenzodiazepinone der aligemeinen Formet |

- 1
R
g 0
=N\
s
"~ ~—y
N [0
€o-A -R®

worin R

R’ ein Wassarstotfatom ader einea Alkyirest mit 1 bis 4 Kohlenstotfatomen bedeutet,

R? ein Malogenatom darstellt oder eine der. Bedeutungen von R' hat,

R? ein Halogenatom oder die Grupps —N(RYR® und

R¢* einen Alkylrest mit 1 big 4 Kohlenstoftatomen oder einen Alkenylrest mit 3 bis 5 Kohlenstotfato-
_men bedeauten, '

R® qgine der Bedeutungen von R* hat oder dig Gruppe —{CH;),—N(R®)R? darstelit oder

R* und R*® gemeinsam unter Einschiul des Stickstoffatoms, an das sie gebunden sind, ene
Morpholinogruppe, eine Pyrrofidinogruppe. eine Piperidinogruppe, eine Hexahydroazepin-i-yi-gruppe,
sine gegebenentalls in 4-Position durch eine Methyl-, Ethyl- oder Benzylgruppe substituierte Piperazin-1-
yl-gruppe, eine 2,4-Dimethyipiperazin-1-yl-gruppe oder eine in 4-Position durch sine Methyl- ader Ethyi-
Qruppe substituierte Hexahydro-1H-1,4-diazepin-1-yl-gruppe bedeuten und

R® eine Alkylgruppe mit 1 bis 4 Kohlenstotfatoman

R’ eine Alkylgruppe mit 1 bis 4 Kohienstoffatomen,

A eine geradkettige oder verzweigte Alkylengruppe mit 1 bis § Kohfenstoffatomen und

m 2 oder 3 bedeuten,
sowie jhre Siureadditionssaize.

2. Substituierts Thienobenzodiazepinone nach Anspruch 1, gekennzeichnet durch die aligemsine

Formne) 1*
I'
R
w0
>
s
—
N . : ()
& '
co-pe-g>"
worin

R" ain Wasserstoffatom, einen Methyi- oder Ethylrest bedeutet, .

R?* ein Chloratom darsteiit oder aine der Bedeutungen von R' hat,

R* ein Chloratom und .

A® alne geradkettige oder verzweigte Alkylengruppe mit 1 oder 2 Kohlenstoffatomen bedeuten.

3. Substituierte Thienobenzodiazepinone nach Anspruch 1, gekennzeichnet durch die aligemeine
Formel ** .

of

3 0**)

' Rz--

CQ-A*"- Rs.'

woriln .
R' ein Wasserstoffatom, einen Methyl- oder Ethyirest bedeutet,
RA** ¢in-Chioratom darstelit oder.eine der Badeutungen von R'" hat,:
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R die Gruppe —N(R*")R%*" und
A" einen Alkyirest mit 1 bis 4 Kohlenstoffatomen oder einen Alkenylrest mit 3 bis 4 Kohlenmoﬂato-
© men bedsuten,

R die Bedeutung von R** hat oder dis Gruppe —{CHy)n—N(R*")R™ darstellt oder

R und R gemeinsam unter Einschiul des Stickstoifatoms, an das sie gebunden sind, sine
Morpholinogruppe, eine Pyrrolidinogruppe, eing Piperidinogruppe, eine Hexahydroazepin-1-yi-gruppe,
eine gegebanentails in 4-Position durch eine Methyl-, Ethyl- oder Benzylgruppe substituierte Piperazin-i-
yl-gruppe, eine 2.4-Dimethyl-piperazin-i-yl-gruppe oder eine in 4-Position durch eine Methyl- oder
Ethyigruppe substituierte Hexahydro-1H-1,4-dlazepin-1-yl-gruppe bedeuten und

R®* eine Methyl- oder Ethyigruppe,

RT™ sine Methyl- oder Ethyigruppe,

m** 2 oder 3, '

A** ¢ine geradkettige oder verzweigte Alkylengruppe mit 1 oder 2 Kohlenstoffatomen bedsuten,
und hre Sdureadditionssaize.

4. Verbindungen nach Anspruch 3, in denen R'™ ein Wasserstotfatom, einen Methyl- oder Ethyirest
bedeutet, R*™ ain Chloratom darstelit oder aina der Bedeutungen von R'* hat; R¥ die Gruppa
—N(R*")R*" darstellt, R*" einen Methyl- oder Ethyirest bedeutet, R*" dls Bedeutung von R*" hat
odec die Gruppe (CH)n—N(R" )R™ darstelit oder R*™ und R* gemeinsam unter EinschiuB des
Stickstoffatoms einen Pyrrolidina-, Piperidino- oder Hexahydroazepin-1-yl-rest, R®™ und R einen
Methyl- oder Ethylrest, m** 2 und A*® eine Methylengruppe bedeuten, sowle ihre pharmakologisch
veniriglichen Saureadditionssailze.

§. Verbindungen nach Anspruch 3, in denen R'™" ein Wassarstoffatom, sinen Methyl- oder Ethylrest
bedeutet, R ein Chloratom darstelit oder eine der Bedeutungen von R hat; R* die Gruppe
—N{R*IR® darstelit, R*" und A*™ gemeinsam unter ElnschiuB des Stickstoffatoms eine in 4-
Stellung durch eine Msthyl-, Ethyl- oder Benzylgruppe substituierte Piperazin-1-yl-gruppse, eine 2.4-
Dimethylpiperazin-1-yl-gruppe oder eine in 4-Stellung durch eine Methyl- oder Ethylgruppe substitulerte
hexahydro-1H-1,4-diazepin-1-yl-gruppe und A™ eine Methylengruppe badeuten, sowie Ihre pharmakolo-
gisch vertraglichen Sdureadditionssalze.

6. Verbindungen nach Anspruch 3, in denen R'" ein Wasserstolfatom oder einen Methylrest, R**
ein Wasserstoffatom oder einen Methylrest darstelit, R* die Gruppe —N({R*“)R*"" darsteilt, R*"* und
R*" gemeinsam unter Einschiu@ des Stickstoffatoms eine in 4-Stellung durch eine Methyigruppe
substituierte Piperazin-1-yl-gruppe und A** eine Methylengruppe bedeuten, sowie ihre pharmakologisch
vertriéiglichen Saureaddlitionssaize. )

7. Arzneimittel, die ein oder mehrere Thienobenzodiazepinone der aligemeinen Formel fa

{la)

€0-A-F?

worin

' ein Wasserstoffatom oder sinen Alkylreal mit 1 bis 4 Kohjenstoffatomen bedeutet,

A? ein Halogenatom darstalit oder eine der Bedeutungea von R’ hat,

A% die Gruppe —N(RYR® und

R* einen Alkylrest. mit 1 bis 4 Kohlenstoffatomen oder einen Alkenylrest mit 3 bis 5 Kohlenstoffato-
men bedeuten, )

R® eine der Bedeutungen von R* hat oder die Gruppe —{CH,),—N(R®)R? darstelit ader

R* und R® gemeinsam unter Einschiul des Stickstoffatoms, an das sie gebunden sind, eine
Morpholinogruppe, eine Pyrrolidinogruppe. eine Piperidinogruppe, eine Hexahydroazepin-1-yl-gruppe,
aine gegebenenfalls in 4-Position durch gine Methyl-, Ethyl- oder Benzylgruppe substituierte Piperazin-1-
yl-gruppe, eine 2,4-Dimethylpiperazin-1-yl-gruppe oder eine In 4-Position durch eine Methyl- oder Ethyl-
gruppe substituierte Hexahydro-1H-1.4-dlazepin-1-yl-gruppe bedeuten und

R® eine Alkylgruppe mit 1 bis 4 Kohlenstoffatomen,

R’ eine Alkylgruppe mit 1 bis 4 Kohlenstoffatomen,

A eine geradkettige oder verzweigte Alkylengruppe mit 1 bis § Kohlenstoffatomen und .

m 2 oder 3 bedeuten,

* und/oder ihre pharmakologisch vertriglichen Saursadditionssaize enthalten.
8. Verfahren zur Herstellung der-substituierten Thisnobenzodiazepinone der- aligemeinen Formel
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[ o

worin

A" ein Wasserstotfatom oder einen Alkyirest mit 1 bis 4 Kohlenstoffatomen bedeutet,

R? sin Halogenatom darstellt oder eine der Bedeutungen von R' hat,

f® ein Halogenatom oder dle Grupps —N{RYRS und )

R? einen Alkyirest mit 1 bis 4 Kohlenstotfatomen oder elnen Alkenylrest mit 3 bis 5 Kohisnstoftato-
men bedeuten,

R® aine der Bedsutungen von R* hat oder die Gruppe —(CH,),—N(R)R? darstelit oder

A* und R® gemeinsam unter EinschiuB des Stickstotfatoms, an.das sie gebunden sind. eine
Morpholinogruppe, eine Pyrrolidinogruppe, eine Piperidinogruppe, eine Hexahydroazepin-1-yl-gruppe,
eine gegebenentalis in 4-Position durch eine Methyl-, Ethyl- oder Benzylgruppe substituierte Piperazin-i-
yl-gruppe, eine 2.4-Dimethylpiperazin-1-yl-gruppe oder eine in 4-Position durch eine Methyl- oder
Ethylgruppe substituierte Hexahydro-1H-1,4-diazepin-1-yl-gruppe bedeuten und

RS eine Alkylgruppe mit 1 bis 4 Kohlenstoffatomen,

R? sine Alkyigruppe mit 1 bis 4 Kohienstoffatomen,

A eoine geradkettige oder verzweigte Alkylengruppe mit 1 bis 5 Kohlansloﬂalomen und

m 2 oder 3 bedeuten,
sowie ihrer Séureadditionssalze, dadurch gekennzeichnet, daB man Thlanobenzodiazepmono der
allgemeinen Formel il

1
o R
H L\
e
\“ ,
L
worln

! und R? dis oben angegebens aedeutung haben, uylisn und gegebeneatalls anschlleaend
aminiest und/oder erhaltenen Basen In die Sdureadditionssalze oder erhaltene Sdureadditionssalze in die
frele Base oder pharmakologisch vertrdgliche Saureadditionssalze dberiiihrt.

9. Verfahren nach Anspruch 8, dadurch gekennzeichnet, daB man die Acylierung mit Verbindungen
der afigemeinen Formein Hal—A—CO—Hal' (ill) oder (Hal—A—CO},0 (IV), worin Hal und Hal' ein
.Halogenatom und A eine Alkylangruppe mit 1 bis 5 Kohlenstoffatomen bedeuten. durchtihn,

10. Verfahren nach, Anspruch 8, dadurch gekennzeichnet, daB man bei der sich gegebenenfalis
anachileBenden Aminierung Verbindungen der aligemsinen Formel 1, worin R ein Halogenatom darsteilt,
‘und sekundére Amine der atigemeinen Formel HN(RYRS (V), worin R* und R® die in Anspruch 8
angegebane Bedeutung haben, slasetzt.

11, Verfahren nach Anspruch 10, dadurch gekennzeichnet, da man bei der sich gegebenenfalls
anschlieBenden Aminlerung als sekundare Amine V Piperazin oder Homopiperazin einsetzt und das
erhaitens Reaktionsprodukt der allgemeinen Formei X

e
N : '
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woria R', R? und A die in Anspruch 8§ angegebena Badeutung haben und n 2 oder 3 badeutat, methyliart
oder ethylieit.

12, Vertahren nach Anspruch 8, dadurch gekennzeichmt daB man die Acylierung mit Verbindungen
der aligemeinen Formel 2—CO—A—N{R")R® {IX), worin A, R® und R’ die in Anspruch 8 angegebens
Bedeutungen haben und Z eine Fluchigruppe darstellt, durchfGhst.

13. Substituierte Thienobenzodiazapmone der allgemeinen Formel la, worin dia Substituenten dis in
Anspruch 7 angegeb Bed: haben. zur A dung bei der Behandlung und Prophylaxe von
Krankheiten, die aus Erkrankungen des Magens oder. Darms beruhen.

14. Verblndung nach Anspruch 3, in der R'™ ein Wasserstoffatom, R¥* einen Methylrest, R** und
A% gemeinsam unter Einschiu8 des Stickstotfatoms eine in 4-Stellung durch eine Methylgruppe
substituierte Piperazin-1-yl-gruppe und A** aine Methylengruppe bedeuten, sowie ihre pharmakologisch
vertrdglichen Saéureadditlonssalze.

Ansprilche (fir den Vertragsstaat AT)

1. Veriahren zur Herstallimg von substituierten Thienobenzodiazepinonen der aligemeinen Formel |

1
R
.y
“ N
" A2 ()]
N
co-A -8

worin

R' a@in Wassarsloﬂalom oder ainen Alkylrest mit 1 bis 4 Kohlensloﬂalomen bedeutet,

R? ein Halogenatom darsteiit oder eine des Bedeutungen von R' Hat,

R? ¢in Halogenatom ader die Gruppe —N(RYR® und

- R* einen Alkylrest mit 1 bis 4 Kohlenstoffatomen oder einen Alkenylrest mit 3 bis 5 Kohlenstoffato-
men bedsuten,

R® eine der Bedeutungen von R* hat oder die Gruppe —(CH,),—N(R*)R’ darstellt oder

RA' und R® gemelnsam unter Einschuf des Stockstoffatoms, an das sie gebunden sind, eine
Marpholinogruppe, eine Pyrrofidinogruppe, eine Piperidinogruppe. sine Hexahydroazepin-1-yl-gruppe,
eine gegebenenfalls in 4-Position durch eine Methyl-, Ethyl- oder Benzylgruppe substituierte Piperazin-1-
yl-gruppe, eine 2,4-Dimethylpiperazin-1-yl-gruppe oder eine in 4-Position durch eine Methyl- oder Ethyl-
gruppe substituierte Hexahydro-1 H-1,4-diazepin-1-yl-gruppe bedeuten und

R® eine Alkylgruppe mit 1 bis 4 Kohlenstotfatomen, ’

R? eine Alkylgruppe mit 1 bis 4 Kohlenstotfatomen,

A aine garadkettige oder verzweigte Alkylengruppe mit 1 bis 5 Kohlenstoffatomen und

m 2 oder J bedeuten,

. sowie ihren Saureadditionssaizen, dadurch gekennzonchnm da8 man Thienobenzodiazepinone der

allgemeinen Formei Il

)
H L\ :
@’N y "
SN
L 2

worin R* und R? die oben angegebene Bedeutung haben, acyllert und gegebenenialis anschlieBend
aminiert und/oder erhaitene Basen in die Séursadditionsseize oder arhattens Siuroaddmonssalze in die
treie Base oder pharmakologisch vertragliche Saureadditionssalze dberdidhet.

2. Vartahren nach Anspruch 1, dadurch gekennzelchnet, dafl man die Acylierung mll Verbindungen
der atigemeinen Formein Hal—A—CO~-Hal (IN) oder (Hal—A~CO),0 (IV), wosin Hal und Hal' ein
Halogenatom und A sine Alkylengruppe mit 1 bis 5 Kohlenstotfatomen bedeuten, durchtihrt.

3. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da8 man bei der sich gegebenenfails
anschlieBenden Aminierung Verbindungen der aligemeinen Formel {, worin A° ein Halogenatom darstelit,
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und sekundire Amine der aligemeinen Formel HN(R)R® (V), worin R* und R® die in Anspruch 1
angegebene bedeutung haben, einsetzt,

4. Verfahren nach Anspruch 3, dadurch gekennzeichnet, daB man bei der sich gegebenentalls
anschileflienden Aminierung als sekunddre Amine V Piperazin oder Homopiperazin einsetzt und das
erhaitene Reaktionsprodukt der afigemeinen Formel X

H 0 '
gy '
‘ 2
Co-A-N nH
NeH,)y

waorin R!, R? und A die in Anspruch 1 angegabene Bedeutung haben und n 2 oder 3 bedeutet, methyliert
odar ethyliert.

§. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da8 man die Acylierung mit Verbindungen
dar allgemeinen Formel Z—CO—A—N(R)R® (IX), worin A, R* uad R die in Anspruch t angegebenen
Bedeutungen haben und Z aine Fluchtgruppe darstelit, durchfihst.

8. Veriahron nach Anspruch 1 und 2, dadurch gekennzeichnet. daB man substituierte Thienobenzo-
dlazepinone der aligemeinen Formel I*

R'
H
s

0
ol
n - .
N
"
&
co-a=-1>"

worln '

RY ein Wasserstoftatom, einen Methyl- oder Ethyirest bedeutet,

R® ein Chioratom darstellt oder eine der Bedeutungen vos R" hat,

A ein Chioratom und .

A* eine geradkettige oder verzweigte Alkylengruppe mit 1 oder 2 Kohlenstoffatomen bedeuten,
durch Umsetzung von Thienobenzodiazepinonen der allgemeinen Formel II*

ra—
= )
N

worin R und R* die oben angegebens Badeutung haben, mit Saurederivaten Ilf* Ci—A*—CO—Cl
{I1*) oder IV* (CI—A*—C0),0 (IV*), worin A® die oben angegebene Bedeutung hat, herstelit.
7. Verfahren nach Anspruch 1 und 3, dadurch gekennzeichnet, daB man substitulerte Thieno-
benzodiazepinone der aligemeinen Formel 1**
v "'
o R

Ui )
Rz.. .

co-ave-p3""
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worin

R'™ ein Wasserstoiatom, einen Methyl- oder Ethylrest bedeutet,

R*™ ein Chloratom darstelit oder eine der Bedeutungen von R'™ hat,

A die Gruppe —N{R*")R%™" und

R einen Alkylrest mit 1 bis 4 Kohlenstoffatomen oder einen Alkenyirest mit 3 bis 4 Kohtenstoffato-
man bedeuten, ’

R die Bedeutung von R** hat oder die Gruppe —(CHg)y»—N(R*")R7* darstelit oder

R* und R*" gemeinsam unter EinschluB des Stickstolfatoms, an das sie gebunden sind, eine
Morpholinogruppe, eine Pyrrotidinogruppe, eine Piperidinogruppse, eine Hexahydroazepin-1-yl-gruppe,
eine gegebenenfalls in 4-Position durch eine Methyl-, Ethyl- oder Benzylgruppe substituisrte Piperazin-1-
yl-gruppe, eine 2,4-Dimethyl-piperazin-1-yl-gruppe oder sine In 4-Position durch eine Methyi- oder
Ethylgruppe substituierte Hexahydro-1H-1.4-diazepin-1-yl-gruppe bedeuten und

A% sine Methyl- oder Ethylgruppe,

A" eine Methyl- oder Ethyigruppe.

m** 2 oder 3,

A** eine geradkettige oder verzwelgte Alkylengruppe mit 1 oder 2 Kohlenstotffatomen badeuten,
und ihre Séureadditionssaize durch Umsetzung von Verbindungen der aligemeinea Formel I**, worin
RY ein Chloratom bedeutet, mit Aminen der aligemeinen Formel V** HN(R'™) R*™ (V**), worin
R** und R%" die oben angegsbene Bedeutung haben, herstelit.

8. Verfahren nach Anspruch 7, dadurch gekennzeichnet, daB man Verbindungen der aligemeinen
Formel 1**, In der R’ ein Wasserstotiatom, einen Methyl- oder Ethylrest bedeutet, R¥* ein Chioratom
darstelit oder eine der Bedeutungen von A’ hat: R* die Gruppe —N(R")RY" darateiit, R
einen Meathyl- oder Ethylrest bedsutet, R* die Bedeutung von R*" hat oder die Gruppe. —(CHy)m-
~NR" R™ darstelit oder R*" und R* gemeinsam unter Einschiuf des Stickstolfatoms einen
Pyrroliding-, Piperidino- oder Hexahydroazepin-1-yl-rest, R*" und R™ einen Methyl- oder Ethyirest,
m** 2 und A** ¢ine Methylengruppe bedeuten, sowie ihre pharmakologisch vertraglichen Séureadd|-
tionssalze herstellt. - .

9. Verfahren nach Anspruch 7, dadurch gekennzeichnet, daB man Verblndungen der aligemeinen
Formel 1**, in der R ein Wasserstoilatom, einen Mathyl- oder Ethylrest bedeutet, R sin Chloratont
darstellt oder eine der Bedeutungen von R'* hat; R*™ die Gruppe —N{R*" )R darstelit, A*™ und
R gemeinsam unter EinschiuB des Stickstoffatoms eine gegebenenfails in 4-Stellung durch eine
Mettwl-, Ethyi- oder Benzylgruppe substituierte Piperazin-1-yl-gruppe, eine 2.4-Oimethyl-piperazin-1-yi.
gruppe oder eine In 4-Stellung durch eine Methyl- oder Ethylgruppe substituierte hexahydro-1H-14-
diazepin-1-yl-gruppe und A** eine Methylengruppe bedeuten, sowie ihre pharmakologisch vertriglichen
Séureadditionssaize herstelit.

10. Vertahren nach Anspruch 7, dadurch gekennzeichnet, da man Verbindungen der allgemeinen
Formel 1**, in der R™ ein Wasserstoifatom oder einen Methylrest, R*™ ein Wesserstoffatom oder einen
Mathyirest bedeutet. R*" die Gruppe ~—N{R*™S)RS" darstelit, R*" und R*™ gemeinsam unter
EinschluB des Stickstoffatoms eine in 4-Stefiung durch sine Methylgruppe substituierte Piperazin-1-yl-
gruppe und A** eine Methylengruppe bedeuten, sowie ihre pharmakologisch vertrigiichen Siureaddi-
tionssalze herstelit. - ’ :

11, -Vertahren nach Anspruch 1 und 4, dadurch gekennzeichnet, da man substituierte Thienobenzo-
diazepinons der allgemeinen Formel I** N

o -
N

|

CO~A*"-R

worin
A" ain Wassersioffatom, einen Methyl- oder Ethyirest bedeutet,
A% gin Chioratom darstelit oder eine der Bedeutungen van R'™ hat,
R die Gruppe —N(RY )R, - .
R* und R*" gemeinsam unter EinschliuB des Stickstotfatoms, an das sie gebunden sind. eine In

_ 4-Position durch eine Methyi- oder Ethylgruppe substituierte Piperazin-1-yl-gruppe oder sine in 4-

Position durch eine Methyl oder Ethylgruppe substituierte Hexahydro-i1H-1,4-diazepin-1-yl-gruppe
bedeuten, .

A** sine geradkettige oder verzweigte Alkylengruppe mit 1 oder 2 Kohjenstoffatomen hedeuten.
und ihre Sdureadditionssaize durch Umsetzung von Verbindungen der aligemeinen Formel 1**, worin

AT O
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R** ein Chicratom bedeutst, mit Piperazin oder Homopiperazin als Aminen der aligemeinen Formel v**

:onm;‘h.y‘lhmng oder Ethylierung der erhaitenen Piperazinothienobenzodiazepinone der aligemeinen

K 0 '
==
QX
" (2 "y
co-A"*-N .
Newy) e

\::rla “l;l'“. A% und A** die vorstehend angegebans Bede: utung haben und a** 2 oder 3 bedeutet,
ratellt.

12. Verfahren nash Anspruch 11, dadurch gekennzeichnet, daB man Verbindungen der aligemaeinen
Formel f‘. in der 5‘ aln Wasserstoffatom oder einen Methyirest bedsutet, R2™ eine der Bedeutungen
von R'™ hat; R*™ die Gruppe —N(R*")A*™ darstelit, R** und R gemeinsam untes EinschiuB
des Stickstottatoms eine in 4-Steliung durch eine Methylgruppe substituierte Plperazin-1-yl-gruppe und
A e:“m Methylengruppe bs_daulen. sowie ihre pharmakologisch vertriglichen Séureadditionssalkze

13. Verfahren nach Anspruch 1-und 5, dadurch gekennzeichnet, daB man substituierte Thienobenzo-
diazepinone der aligemeinen Formel I**

)

co-ae-g3""

worin A'™, A¥", A% und A** die in Anspruch 7 angegebene Bedeutung haben, durch Umsetzung
von Thienobenzadiazepinonen der aligemeinen Formel H*®

.

e s . .
Qg -

worin R"™ und R*™ dle vorstehend angegebene Bedeutung habes. mit reakliven Séurederivaten der
aligemeinen Formel I(** Z**—CO—A**—N—(R*"")R*" - (IX**), worin Z** eine Fluchtgruppe darstalit
und A**, R*” und R*" die in Anspruch 7 angegebene Bedeutung haben, herstelit.

14. Vertahren nach Anspruch 7, dedurch gekennzeichnet, daB man die Verbindung der aligemeinen
Formel I**, in der R'™ ein Wasserstoffatom, R*" elnen Methylrest, %" die Gruppe —N(R‘)A%,
R*" und R* gemeinsam unter EinschiuB des Stickstoffaloms eine in 4-Stellung durch eine
Methylgruppe substitulerte Piperazin-1-yl-gruppe und A** elne Methylengruppe bedeuten, sowie ihre
pharmakologisch vertcigtichen Saureadditionssaize herstelit,

15. Verfahren nach Anspruch 11, dadurch gekennzelchnet, da man die Verbindung der aligemeinen
Formel 1**, In der R'™ ein Wassesstoffatom, R*" einen Methyirest, R*™ die Gruppe —N(R*)R*",
R*™ und R™ gemeinsam unter Einschlul des Stickstoflatoms eine in 4-Stelluag durch sine
Methylgruppe substitulerte Piparazin-1-yl-gruppe und A** eine Methylengruppe bedeuten, sowie ihre
pharmakologisch vertriglichen Saureadditionssaize herstellt. '

16. Varfahren aach Anspruch 13, dadurch gekennzeichnet, da man die Verbindung der aligemainen
Formel i**, in der R™ ein Wasserstoffatom, R*™ elnen Methyirest, R*" dis Gruppe —N(R* R,
R*™ und - RY gemeinsam unter EinschiuB des Stickstoffatoms sine -in 4-Stellung durch eine
Methylgruppe substitulerte Piperazin-1-yl-gruppe und A** aine Msthylangruppe bedeuten, sowie ihre
pharmakologisch vertriiglichen Séureaddlitionssaize herstelit.
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Claima (for the contracting States : BE, CH, DE, FR, GB, T, U, LU, N, s§) (@s published)

1. Substituted thienobenzodiazepinones of the general formula |

Q0
Qg
H ' : .

co-a -

wherein

R' denotes a hydrogen atom or an alky! radical with 1 to 4 carbon atoms,

A2 repredents a hatogen atom or has one of the meanings of R!,

R?® denotas a halogen atom or the group —N(RY)R3, '

R* denotes an alkyl radical with 1 to 4 carbon atoms or an aikenyl radical with 3 to 5§ carbon atoms,

RS has one of the meanings of R* or represents the group —(CH,),~N(R%R?, or

R*.and RS together, and with the inclusion of the nitrogen atom to which they are bonded, denote a
morpholino group, & pyrrolidino group, 8 piperidino group, a hexahydroazepin-1-yi group, a piperazin-1-
y! group which is optionally substituted in the 4-position by a methyi, ethyl or benzyl group, a 2.4~
dimethyl-piparazin-1-yl group, or a hexahydro-1H-1,4-dlazepin-1-yl group which ls substituted ln the 4-
position by a methyl or ethyl group,

R® denotes an alky! group with 1 to 4 carbon atoms,

R denotes an alkyl group with 1 to 4 carbon atoms,

A denotes a straight-chain or branched alkylens group with 1 to 5 carbon atoms and

m denotes 2 or 3, . - :
and their acid addition saits.

2. Substituted thienobanzodiazepinones according to Claim 1, characterised by the gensral formula
'.

!’
H
e
LI )
N .
l Rz.
0-As-R>

wherein
RY denotes a hydrogen atom or a methy! or ethyl radical, i -
R represents a chiorine atom or hes one of the meenings of A'", .
R* denotes a chiorine atom and - .
A* denotes a straight-chain or branched altkylene group with 1 or 2 carbon atoms.
3. Substituted thienobenzodiszepinones according to Claim 1, characterised by the general formuia

{Ue]

co-ar=-R>""

wherein
R'" denoctes a hydrogen-atom or - methyl of ethyl radical,
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R®™ represents a chlorine atom or has one of the.meanings of R'™,

R* denotes the group —N(R*")R*",

R*" denotes an atky! radical with 1 to 4 carbon atoms or an alkenyi radical with 3 to 4 carbon atoms,

R*" has the meaning of R*" or represents the group —(CH,),-~—N(R*"")R™, or

R** and A% together, with the Inclusion of the -nitrogen atom 1o which they are bonded, denote a
morpholino group, a pyrrolidino group. a piperidino group. a hexahydroazepin-1-yl group, a piperazin-1-
¥l group which is optionally substituted in the 4-position by a methyl, ethyl or benzyl group, a 2.4-
dimethyi-piperazin-1-yl group or a hexahydro-1H-1,4-diazepin-1-yl group which Is substituted in the 4-
position by a methyt or ethyl group,

RS denotes a methyl or ethyt group,

A" denotes a methyl or ethyl group,

m** denotes 2 or 3 and

‘A®* denotes a straight-chain or branched aikylene group with 1 or 2 carbon atoms,
and their acid addition salts,

4. Compounds according to Claim 3, in which R'*" denotes a hydrogen atom or a methyl or ethyl
radical, R%™ represents a chiorine atom or has one of the meanings of R™ ; R¥™ denotes the group
—N({R*")R™ ; R*" denotes a methyl or ethyl radical and R%" has the meaning of R*" or represents
the group —{CH)—N(R®")R™, or R*" and R*" together, with the inclusion of the nitrogen
atom, denote a pyrrolidino, piperidino or hexahydroazepin-1-yl radical, R® and R™" denote a methyl
or ethyl radical, m** denotes 2 and A** denotes a methylene group, and their pharmacologically
accepiable acid addition saits.

5. Compounds according to Claim 3, in which R"" denotes a hydrogen atom or a methyl or. ethyt
radical, R™ represents a chlorine stom or has one of the meanings of R*; R® denotes the group
—N(R*")R*", R** and R*™ together, with the inclusion of the nitrogen atom, denote.a piperazin-1-yl
group which is substituted in the 4-position by a methyl, ethyl or benzyl group, a 2,4-dimethylpiperazin-1-
yl group, or a hexahydro-1H-1,4-diazepin-1-yl group which is substituted in the 4-position by a methyl or
ethyl group ; and A** denotes a methylene group, and their pharmacologically acceptable acid addition
saits.

6. Compounds according to Clalm 3, in which R'” denotes a hydrogen atom or a methyl radical,
R®” denotes a hydrogen atom or a methyl radical. R*** denotes the group —N{R*")RS”, R** and
A% together, with inclusion of the nitrogen atom, denote a piperazin-1-yl group which is substituted in
the 4-position by a methylene group and A** denotes a methylene group, and their pharmacologically
acceptable acid addition salts.

7. Medicaments containing one or more thienobenzodiazepi ‘of the general formula la -
1
R
n 0
“4/-- \
[ s
N " (la)
82 '
c0-A-72
wherein’

R' denotes a hydrogen atom or an alkyl radical with 1 to 4 carbon atoms,

R? represents a halogen atom or has one of the meanings of /',

A3 denotes the group —N(RY)R%, : .

R* denotes an atkyl radical with 1 to 4 carbon atoms or an alkenyl radicai with 3 to 5 carbon atoms
and
R* has one of the meanings of R* or represents the group —{CHy)—N(A*)R’, or
f* and R® together, and with the inclusion ot the nitrogen atom 1o which they are bonded_. donqto a
morpholino group, a pyrrolidino group, a piperkiino group, a haxahydroa;epln-!-y! group, a piperazin-1-
"yt group which is optionally substituted |n the 4-position by a methyl, ethyl or bonzy_l group. & 24-
dimethyi-piperazin-i-yl group, or a hexahydro-1H-1,4-diazepin-1-yl group which is substituted in the 4-
position by a methyl or ethyl group,

R® denotes an alkyl group with 1 to 4 carbon atoms,

R’ denotes an alkyl group with 1 to' 4 carbon atoms,

A denotes a straight-chain or branched. alkylene group with 110 5 carbon atoms and

m denotes 2 or 3. -
and/or their pharmacologically acceptable acid addition salts.

8. Process for the preparation.of the substituted thienobenzodiazepinones of the general formula t .
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wherein

A denotes a hydrogen atom or an alkyl radical with 1 to 4 carbon atoms,

R? represents a halogen atom or has one of the meanings of R,

A denotes a halogen atom or the group —N{R)RS,

R* denotes an alkyl radical with 1 to 4 carbon atoms or an alkenyl radical with 3 to 5 carbon atoms.

R* has one of the meanings of R* or represents the group —(CH.),—N(RIR’, or i

R* and R® together, and with the inclusion of the nitrogen atom to which they are bonded, denote a
morpholmo group, a pyrrolidino group, a piperidino group, a hexahydroazepin-1-yl group, a piperazin-1-
yl group which is optionally substituted in the 4-position by a methyl, ethyl or benzyl group, a 2,4-
dimethyl-piperazin-1-y} group, or a hexahydro-1H-1 l-dlazepln-i-yl group which is substituted In the 4-
position by a methyl or ethyl group,

R® denotes an alky! group with 1 to 4 carbon atoms,

fi7 denotes an alkyl group with 1 to 4 carbon atoms,

A denotes a straight-chain or branched alkylene group with 1 to 5§ carbon atoms and

m denotes 2 or 3,
and their acid addition salts, characterised in thet thisnobenzodiazepinones of the general formuila 1§

)

H lh\\ :

[::::]’N 5 .
R .

]

R
wherein R' and R? have the abovementioned meanings, are acylated and, if appropriate, are then
aminated, and/or resulting bases are converted into the free base or into pharmacoiogically acceptablie
acid addition salts.

9. Process according to Claim 8, characterised in that the acylation is carried out with compounds ot
the general formulae Hal—A—CO—Hal (li) or (Hal—A—CO).0 (iV), wherein Hal and Hal' denote a
halogen atom and A danotes an alkylana group with 1 to § carbon atoms.

10. Process according to Glaim 8, characterised in that compounds of the genaral formuia | wherein
R® represents a halogen atom, and secondary amines of the general formula HN(RYR® (V), wherein R*
and A° have the meaning given in Claim 8, are employed in the optional subsequent amination.
. 1%1. Process according to Claim 10, characterised in that piperazine or homopiperazine are employed
as secondary amines V In the optional subsequent amination. and the obtained product of the generai

CI ﬁ:} 0

cmAu N
(cuz)"

wherein R', R? and A have the meanings given in Claim 8 and n denotes 2 or 3, Is methylatad or ethylated.

12. Process according to Clalm 8, characterised in that the acylation is carried out with compounds
of the general formula Z—CO—A—N{R*R? (IX), wherein Z denolea .a leaving group and A, R! and R®
have the meanings given In Claim 8.
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13. Substituted thienobenzodiazepinones of the general formula la, wherein the substituents have
the meanings given in Claim 7, for use in the treatment and prophylaxis of ilinesses based on disorders of
the stomach ofr intestine.

14. Compound according to Claim 3, in which R'™ denotes a hydrogen atom ; R’ denotes a
methyt radical ; R and R*™, and with the inclusion of the nitrogen atom, denote a plperazin-1-y}
group which is substituted In the 4-position by a methyl group ; and A denotes a methylene group, and
their pharmacologically acceptable acid addition saits.

Clalms {for the Contracting State AT} (as published)

1.' Process for the preparetion of the substituted thieno-benzodiazepinones of the general !ormuln_ [}

1
R
y 0
- .
~ s _ ®
N
N
X 2
0-A -&3

wherein
R'.denotes a hydrogen atom or an alkyl radical with 1 10 4 carbon atoms,
R? represents a halogen atom or has one of the meanings of R',
R® denotes a halogen atom or the group ~—N{R)RS,
. R* denotes an aikyl radical with 1 to 4 carbon atoms or an alkenyl radical with 3 to 5 carbon atoms,
R® has one of the megnings of R* or represents the group —(CH,).—N(R%R’, or
R* and R® together, and with the inclusion of the nitrogen atom to which they are bonded. denote a
morpholino group, a pyrralidino group, a piperidino group, a hexahydroazepin-1-y) group, a piperazin-1-
yl group which is optionally substituted in the 4-position by a methyl, ethyl or benzyl group, & 2,4-
dimethyl-piperazin-t-yl group, or a hexahydro-iH-1 4-dnazapm-1-yl group which is substituted In the 4-
position by a methyl or ethyl group, .
R* denotes an alkyl group with 1 to 4 carbon atoms,
R’ denotes an alkyl group with 1 to 4 carbon atoms,
A denotes a straight-chain or branched alkylene group with 1 to § carbon atoms and
m denotes 2 or 3,
and their acid addition salts, characterised in that thienobenzodiazepinones of the genaral formula il

1
0 R
H L\ _
. @’N 3 ' an
~ .
H
Y
wherein R' and R? have the ab tioned meanings, are acylated and, if appropriate, are then

aminated, and/or resuiting bases are converted into the free base or Into pharmacologically acceptable
ecid addition salts.

2. Process according to Claim 1, characterised in that the acylation is carried out with compounds of
the general formulas Hal—A—CO—Hal' (lll) or (Hal—A—CO),0 (IV), wherein Hal ana Hal' dencte -a
halogen atom and A dendtes an alkylene group with 1 t0 5 carbon atoms.
® 3, Process according to Claim 1, characterised in that compounds of the general formuia | wherein
f® represents a halogen atom, and secondary amines of the general formula HN{R%R® {V), wherein R*
and RS have the meanings given in Claim 1, are employed in the optional subsequent amination.

4. Process according o Claim 3, characterised in that piperazine or homopiperazine are employed as
sscondary amines V in the optional subsequent amination, and the obtained product of the general
formula X .



* c L N s *

0,039,519

]

1

2
€0-A-N_ PLL

(CH, ),

wherein R*, A? and A have the meanings given in Claim 1 and n denotes 2 or 3, Is methylated or ethylated.
5. Process according 1o Claim 1, characterised in that the acylation is-carried out with compounds of
- the genaral formula Z—CO—A—N(RY)RS (IX), whersin Z denotes a leaving group and A, R* and RS hava.
. the meanings given in Claim 1.
8. Process according to Claims 1 and 2, characterised in that substituted thienobenzodiazepinones
of the general formula 1*

)

3.

€O-A*-~

wherein
A" denotes a hydrogen atom, a methyl or ethyi radical,
R? denotes a chiorine atom or has one of the meanings of R*,
R* denotes a chiorine atom, . -
A* denotes a straight-chain or branched alkylene group with 1 or 2 carbon atoms, are prepared by
ion of thienobenzodiazepinones of the general formula II*

i L

wherein R and R* have the abovementioned meanings, with acid derivatives H1* Cl—A*~CO-—C} {IHi*)
or v* (Cl—A*—CO),0 (IV*), wherein A* has the above mentioned meaning.

7. Process according to Claims 1 and 3, characterised in that substituted thisnobenzodiazepinones
of the general formula I**

{ag ]
I Rz'-
co-ave-g3""

wherein .
R!" denotes a hydrogen atom, & methyl or ethyl radical,.
AT denotes a chiorine atom or has one of the meanings or A'™,
A" denotes the group —N{R*)R%*",
R** denotes an alkyl radical with 1 to 4 carbon atoms or an alkenyl radical with 3 to 4 carbon atoms,
R has the meaning of R*" or represents the group ~—{CH,).~—N(R®")R™, or
R*™" and R*" together, and with the inciusion of the. nltrogen atom to which they are bonded,- -



TR -54-

0,039,519

denote a morpholino group, a pyrrolidino group, a piperidinc group, a hexahydroazepin-1-yl group, a
piperazin-1-yl group which is optionally substituted in the 4-position by a methyl, ethyl or benzyi group, 1
2.4-dimethyl-piperazin-1-yl group, a hexahydro-1H-1,4-diazepin-1-yi group which is substltuted in the 4-
position by a methyi or ethyl group,

R denotes a mathyl or ethyl group,

R denotes a methyl or ethyl group,

m** denotes 2 or 3 and

A** denotes a straight-chain or branched alkylene group with 1 or 2 carbon atoms
and their acid addition saits are prepared by reaction of compounds of the general formula |**, wherein
R denotes a chiorine atom, with amines of the general formula V** HN(R*JR®™ (V**), wherein
A" and R* have the abovementioned meanings.

8. Process according to Claim 7, charactesised In that compounds oI the general formuia |**, in

. which R"™ denotes a hydrogen atom, a methyl or ethyl radical, R* represents a chlorine atom or has
K_/- i one of the meanings of R ; R*™ denotes the group —N(R’ )R, R"" denotes a methyl or ethyl
. radical, R*" has the mennlng of R* or represents the group —({CHy)n-—N(RS™)R™™, or R*" and
- A% together, with the inclusion of the altrogen atom, denote a pytroliding, piperidino or hexahyd-
roazepin-1-yl redical, R** and R™" denote a methyl or ethyi radical, m** denotes 2 and A** denotes a

methylene group, and their parmacologically acceptable acid addition salts are prepared.

9. Process according to Claim 7, characterised in that compounds of the general formula I**, in
which R" denotes a hydrogen atom, & methyl or ethyl radical, R*" represents a chlorine atom or has
one of the meanings of R'™, R denotes the group —N(R*’)RS™; R'" and R*" together, with
the inclusion of the nitrogen atom, denote a pipsarazin-1-yl which Is optionally substituted in the 4-position
by a methyl, ethyl or benzyl group, a 2.4-dimethyipiperazin-1-yl group or & hexahydro-1H-1.4-diazepin-1-yl
group which Is substituted in the 4-position by a methyl or ethyl group and A** denotes a methylene
group, and their pharmacologically acceptable acid addition salts are prepared.

10. Process according to Claim 7, characterised in that compounds of the general formula I**, In
which R"™ denotes a hydrogen atom or & methyl radical, R*™ denotes a hydrogen atom or a methyl
radical, R*™ donotes the group —N(R*)R%", R*" and R together, with inclusion of the nitrogen
atom, denote a piperazin-i-yl group which is substituted in the 4-position by a methyl group and A**
denotes a methylene group, and their pharmacologically acceptable acid addition salts are prepared.

11. Process according to Claims 1 and 4, characterised in that substituted thienobenzodiazepinones
of the general formula [**

)

Rz -w .
c0-aw=-g""

wherein

R' denotes a hydrogen atom, a methyl or ethyl radical,

R*™ represents a chiorine atom or has one of the meanings of R'™",

R denotes the group —N{R*")R*™,

R*™" and R*" togsther, with the inclusion of the nitrogen atom to which they are bonded, denote a
piperazin-1-yl group which is substituted in the 4-position by a methyt or ethyl group, or a hexahydro-1H-
1.4-diazepin-1-y) group which Is substituted In the 4-position by a methyl or ethyi group, '

A** denotes a straight-chain or branched alkylene group with 1 or 2 carbon atoms,
and their addition saits are prepared by reaction of compounds of the general formula 1**, wherein R*™
denotes a chiorine atom, with piperazine or homopipsrazine as i of the g | formula v**
HN(R* )RS (V**) and methylation or ethylation of the obtained piperazinothienobenzodiazepi

of the general formula X**
“ .
L
) (x'.)
N .

€0-A**-N /NH N
2'n
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wherein R'™, R*" and A** have the abovernentioned meanings and n** denotes 2 or 3.

) 12. Process according to Claim 11, characterised in that compounds of the general formula I**,
wherein R'™ denotes a hydrogen atom or a methy! radical, R** has one of the meanings of R"", R*™
denotes the group —N(R*R*™, R** and R*" together. with the inclusion of the nitrogen atom,
denote a piperazin-1-yl group which is substituted In the 4-position by a methyl group. A** denotes a
methylene group, and their pharmacologically acceptable acid addition salts are prepared.

13. Process according to Claims 1 and 5, characterised in that substituted thienobenzodiazepinones
of the ganeral formula 1**

)

|

co-a=-p*""

wherein R'*, A2, A% and A** have the meanings given in Claim 7, are prepared by reaction of
thienobenzodiazepi of the general formula I** :

LR

R
H O

-~ = s 110
N
]

2:%

wherein R'"* and R*" have the abovementioned meanings, with reactive acid derivatives of the general
formula IX*® Z**—CO—A**—N{R")RS" (IX**), wherein Z** denotes a leaving group and A**, R
and R** have the meanings given la Claim 7. :

14. Process according to Claim 7, characterised in that the compound of the general formula I**,

. wherein R denotes a hydrogen atom., R®*" denotes & methyl radical, R®™ denotes the group
—N(RT)RS, A and R*™ together, with the inclusion of the nitrogen atom, denote a piperazin-1-yl
group which is substituted in the 4-position by a methyl group, A** denotes a methylene group, and its
pharmacologically acceptahle acid addition salts are prepared.

15. Process according to Claim 11, characterised in that the compound of the general formula 1**,
wherein R denotes a hydrogen atom, R*” denotss a methyl radical, R denotes the group
—N(R**JR*"", R*" and R5™ together, with the inclusion of the nitrogen atom, denote a piperazin-1-y!
group which is substituted in the 4-position by a methyl group. A** denotes a msthylene group, and its
pharmacologically acceptable acid addition salts are prepared.

16 Procass according to Claim 13, chargcterised in that the compound of the general formula 1°,

h R d a hydrogen atom, R¥" denotes a methyl radical, R®" denotes the group
—N(R*"R%""). R*" and R*™ together. with the inclusion of the nitrogen atom. denote a piperazin-1-yl
group whn:h ls subsmutnd in the 4-position by a methyl group, A** denctes a methyiene group, and its
phar gically ptable acid addition saits are prepared.

Revendications (pour les Etats contractants : BE. CH, DE. FR, GB, 1T, LI, LU, NL, SE)
1. Thiénobenzodiazépinones substituées de la formule générale (1) (as pu b lis h ed)

m

s
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dans laquelle

R! représente un atome d’hydrogéne ou un radical alkyle possédant de 1 & 4 atomes de carbone,

R? représente un atome d'hatogéne ou possade Fune des significations attribuées & R',

R® représente un atome d'halogéne ou le radical —N(RYRS® et :

R* représente un radical alkyle possédant de 1 & 4 atomes de carbone ou un radical alcényle
possédant de 3 a 5 atomes de carbone,

R® possade I'une des signitications attribuées a A* ou raprésente un radical —(CH,),—N(R%)R’, ou
bien .

R ot R® représentent en commun avec l'atome d'azote auquel lis sont attachés, un groupe
morpholino. un groupe pyrrolidino, un groupe pipéridino, un groupe hexahydroazépin-1-yle, un groupe
pipérazin-1-yle éventuellement substitué en position 4 par un radical méthyle, éthyle ou benzyle, un
groupe 2.4-diméthylpipérazin-1-yle ou un groupe hexahydro-1H-1,4-diazépin-1-yle substitué en position 4
par un radical méthyle ou éthyle et

R® représente un groupe alkyle possédant de 1 2 4 atomes de carbone,

A""représente un groupe alkyle possédant de 1 a 4 atomes de carbons,

A représente un groupe alkyldne & chaine droite ou & chaine ramiflée possédant de 1 a 5 atomes de
carbone et :

m est égal A 2 ou & 3,
comme aussi les sels d'addition d'acides de ces composés.

2. Thiénobenzodiazépinones substituées suivant la revendication 1, caractérisées en ce qu'ils
répondent 4 la formule générale I* : :

gt
"y
ol
/3 (]
N
co-a-R>"

dans laquelle .

R' représente un atome d’hydrogéne, un radical méthyle ou éthyle,

R? représente un atome de chiore-ou posséde I'une des significations attribuées a R",

A% représente un atome de chiore, et

A* représente un groupe aikyléne & chaine droite ou & chaine ramifiée possédant 1 ou 2 atomes de
carbone. : ’

3. Thiénobenzodiazépinones substituées suivant la revendication 1. caractérisées en ce qu'ils
répondent & la formule générate i** . :

)

-Raﬁ'

CO-A"

dans laqueile . .

R'" représgnte un atome d’hydrogéne, un radical méthyle ou éthyle,

R représente un atome de chlore ou possade l'une des significations attribuées a R™™,

R représente le radical —N(R*)R*" et :

R*"* représente un radical alkyle possédant de 1 4 4 atomes de carbone ou un radicat alcényle
possédant 3 ou 4 atomes de carbone,

R** possdde la  signification attribuée & R* ou représente un groupe
—{(CHp)mee—N{R*")R™", Ou bien .

R'™ ot R représentent en commun avec l'atome d'azote auquel ils sont attachés. un groupe
morpholino, un groupe py dino, un groupe pipéridino, un groupe hexahydroazépin-1-yle, un groupe
pipérazin-i-yle éventuellement substitué en position 4 par un radical. méthyle, éthyle ou benzyle, un
groupe 2.4-diméthylpipérazin-1-yle ou un groupe hexahydro-1H-1.4-diazépin-1-yle substitué en position 4
par un radical méthyle ou éthyle et

R%™ représente un groups méthyle ou éthyle,

R représante un groupe méthyle ou éthyle,

* c L M S *
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A** représente un groupe alkyléne & chaine droite ou & chaine ramiflée possédant 1 ou 2 atomes de
carbone,
ainsi que les seis d’addition d'acides de ces composés.

4, Composés suivant la revendication 3, dans lesquels R'* représente un atome d' hydrogéne, le
radical méthyle ou éthyle, R*" représente un atome de chlore ou possdde I'une des significations
attribuées & R'", R™ représente le groupe —N(R"')R"' R™* représente le radical méthyle ou
éthyle, R possade la signification attsibuée 2 A" ou représente le groupe (CH,)u..~N(RE“)R7™,
ou bien A** et R®" représentent, communément avec Fatome d'azote, un radical pyrrolidino,
pipéridino ou hexahydroazépin-i-yle, R* et R™™ représente le radical méthyle ou éthyle, m** est égal
& 2 ot A** représente un radical méthyldne, comme aussi les seis d"addition d‘acides pharmacologique-
ment acceptables de ces composés.

6. Composé ivant la dication 3, dans lesquels R'™ représente un atome d'hydrogéne, le
radical me\hyle ou éthyle, A7 représente un atome de chiore ou posséde l'une des significations
attribiées 3 R'™, R™ représente lo groupe —N(R*JR™, R™ et R’" représentent, communé-
ment avec I'atome d azote, un radical pipérazin-1-yle substitué en position 4 par un radical méthyle, éthyle
ou benzyle, un radical 2.4-diméthylpipérazin-1-yle ou un radical hexahydro-1H-1,4-diazépin-1-yle substi-
tué en position 4 par un radical méthyle ou éthyle et A** représente un radical mémyléne. comme aussi
les sels d'addition d'acides pharmacologiquement acceptables de ces composés.

6. Composés suivant la revendication 3, dans lesquels R'™ représente un atome d'hydrogém ou le
radical- méthyle, R¥" représente un atome d'hydrogéne ou un radical méthyle, R représents le
radical —N(R*)RS™, R et. R** représentent, communément avec l'alome d'azote. un groupe
pipérazin-1-yle substitué en position 4 par un radical méthyle et A** représente un groups méthyléne,
comme aussi les sels d'addition d'acides pharmacologiquement acceptables de ces composés.

7. Médicaments qul contlennent une ou plusieurs thiénobenzodiazépinones de la formule générale

(la}

dans laquelle

R' représente un atome d'hydrogéne ou un radical alkyle possédant de 1 & 4 atomes de carbone,

.R? représente un atome d'halogéne ou posséde l'une des significations attribudes a R',

R*™ représents le groups —N(RY)R® et

R* représente un radical alkyle possédant de 1 & 4 atomes de carbone ou un reste alcényle
possédant de 3 & 5 atomes de carbone,

R’ possade I'une des significations attribudes & R* ou représente le radical —(CHo),—N{ROHA?, ou
bien

R* et R® représentent en commun avec I'atome d'azote auquel ils sont attachés, un groupe
morpholino, un groupe pyerolidino, un groupe pipéridino, un groupas hexahydro-azédpin-t-yle, un groups
pipérazin-1-yle éventuellement substitué en position 4 par un radical méthyle, éthyle, ou benzyle, un
groupe 2.4-diméthyl-pipérazin-1-yle, ou un groupe hexanydm-1 H-1,4-diazépin-1-yle substitué en position
4 par un groupe méthyle ou éthyle et

RS représente un radical alkyle possédant de 1 & 4 atomes de carbone,

R représente un radical alkyle possédant de 1 & 4 atomes de carbone,

A représente un radical atkyléne a chaine droite ou & chaine ramifiée possédant de 1 & 5 atomes ds
carbone et

m est égal & 20u b I,
et/ou leurs sels d'addition d'acides pharmacologiquement acceptabies.

8. Procédé de préparation de thibnobenzodiazépinones substituées de la formule générale ()

.
R
H 0
-
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dans laquelie . )

R! représente un atome d'hydrogéne ou un radical alkyle possédant de 1 & 4 atomes de carbons,

R? Teprésente un atome d'halogdne ou possdde I'une des significations attribudes a R*, :

A? représente un atome d'halogéne ou le radical ~—N(RY)R® et

R* représente un radical alkyle possédant de 1 & 4 atomes de carbone ou un radical alcényle
possédant de 3 & 5 atomes de carbone, .

R® posséde I'une des significations attribuées & R* ou représente un radical —(CHy),—N(R®R’, ou
bien

R* ot R’ reprégentent en commun avec l'atome d'azote auquel ils sont attachés, un groupe
morpholino. un groupe pyrrolidino, un groupa pipéridino, un groups hexahydroazépin-1-yle, un groupe
pipérazin-1-yle éventusliement substitué en position 4 par un radicat méthyle, éthyle ou benzyle, un
groupe 2.4-diméthylpipérazin-1-yle ou un groupe hexahydro-1H-1,4-diazépin-1-yle substitué en position 4
par un radical méthyle ou éthyle et

A® représente un groupe alkyle possédant de 1 4 4 atomes de carbone,

R? représente un groupe alkyle possédant de 1 & 4 atomes de carbone,

A taprésents un groupe atkyldne & chaine droite ou & chaine ramifidée possédant de 1 4 5 at de
carbone et

m est égal & 2 ou & 3, : .
comme aussi de leurs sels d'addition d‘acides, caractérisé en ce que I'on procdds A I'acylation de
thiénobenzodiazépinones de la formuie générale il

1
R
0
v oy |
e :
X )
1
RZ

dans laquelle R' et R? possédent les significations qui leur ont été attribuées plus haut et en ce
qu'éventuellement I'on soumet las praduits ainsi obtenus a une amination et/o en ce que 'on convertit
les bases obtenues en les sels d'additlon d'acides ou en ce que I'on transforme les sels d'addition
d'acides obtenus en les bases libres ou en les sels d'addition d'acides pharmacoiogiquement
acceptables.

9. Procédé suivant la revendication 8, caractérisé en ce que l'on réalise I'acylation avec des
composés de la formule générale Hal—A—CO—Hal' (1l}) ou (Hal—A—CO),0 (IV) dans laquelle Hal et Hal’
représentent des alomes d'haiogéne et A représente un groupe alkyléne possédant de 1 & 5 atomes de
carbone. . ' .

10. Procédé suivant la.revendication 8, caractérisé en ce qu'au cours de I'éventuetie amination
subsdquents, on utilise des composés de la tormule générale | dans laquelle R? représenta un at
d'halogéne et des amines secondaires de la formule générale HN(R')R® (V), dans laquelle R* et R®
possadent les significations qui leur ont été attribudes dans la revendication 8.

11. Procédé suivant la revendication 10, caractérisé en ce qu'su cours de I'éventuelle amination
subséquente, on utilise de la pipérazine ou de I'homopipérazine & titre d’amines secondaires V et en ce
que I'on méthyle ou éthyle le produit de réacti b de la f le générale X

1 .
w oo h
N
W,
AN
Co-A-N_ MM
(cHy),

dans laquelle R, R? of A possadent les signitications qui leur ont é1é attribuées dans'la sevendication 8,
et n est égal A 2 ou & 3. .

12. Procédé sulvent la revendication 8, caractérisé en ce que I'on réalise I'acylation avec des.
composés de la formule’ générale Z—CO—A—N[R)R® (IX), dans laquelle A. R* et R® possédent les
significations qui leur ont é1é attribuées dans la revendication 8 et Z représente un groupe.scindable.

13. Thiénobenzodiazépinones substituées de ja formule générale la dans laquelle les substituants
possadent les significations qui leur ont é1é attribuées dans la revendication 7, pour la mise en ceuvre du
traitement ot de la prophylaxie de maladies dues A des affections de.l'estomac ou de {'intastin. .. '
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14. Composé suivant la revendication 3, dans lequel R'™" représente un atome d'hydrogéne, R*"”
représente le radical méthyle, R*" et R®™” représentent, communément avec l'atome d'azote. un
groupe pipérazin-1-yle substitud en position 4 par un radical méthyle et A** représente un radicat
méthyléne, comme aussi les sels d'addition d’acides pharmacologiquement acceptables de ce composé.
Revendications {(pour I'Etat contractant AT)

1. Procédé de préparation de lhlénobenzodihzéplnones substituées de la formule générale (1)

S _ ' U]

o-A -8

dans laquelle ’

R' représente un atome d'hydrogéne ou un radical alkyle possédant de 1 & 4 atomes de urbone.

R? représente un atome d’halogéne ou possade I'une des significations attribuées a R,

R? représents un atome d’halogéne ou le radical —N(R*)R® et

R* représente un radical alkyle possédant de 1 & 4 atomes de carbone ou un radical aicényle
possédant de 3 & § atomes de carbone,
R* posséde l'une des significations attribuées & R* ou représente un radical —{CH,),—N{RY)R’, ou
bien ’

R* et A* représentent en commun avec l'atome d’azote auquel ils sont attachés, un groups
morpholino, un groupe pyrrolidine, un groupe pipéridino, un groupe hexahydroazépin-1-yle, un groupe
pipérazin-1-yle éventuellement substitué en position 4 par un radical méthyle, éthyle ou benzyle, un
groupe 2.4-diméthylpipérazin-1-yle ou un groupe hexahydro-1H-1.4-dlazépin-1-yle substitué en position 4
par un radical méthyle ou dthyle et

R® représente un groupe.alkyle possédant de 1 A 4 atomes de carbone,

R’ représente un groupe alkyle possedam de 1 & 4 atomes de carbone,

A représente un groupe alkyléne a chaine droite ou A chaine ramifiée possédant de 1 & 5 atomes de
carbone et

mestégald20u d 3,
comme aussi de laurs sels d'addition d'acides, caractérisé en ce que Yon proceds & facylation de
thiénobenzodiazépinones de la formule générale Ii

‘ N » .
R
w o, |
o>
~N
Hoolp .

dans laquelle R' et R? possadent les significations qui leur ont 6té attribuées plus haut et en ce
qu'éventusiliement I'on soumet les produits ainsi obtenus & uns amination et/ou en ce que I'on convertit
les bases obtenues en les sels d’addition d'acides ou en ce que l'on transforme fes sals d'addition
d'acides obtenus en les bases libres ou en Ilas sels d'addition d'acides pharmacologiquemsnt
acceptables.

2. Procédé suivent la revendication 1, caractémé en ce que l'on réalise l'acylation avec des
composés de la tormule générale Hal—A—CO—Hal' {Il) ou (Hal—A--C0),0 (V) dans laqueile Hal et Hal'
représentent des atomes d’halogéne et A représente un groupe alkyldne possédant de 1 & 5 atomes de
carbone.

3. Procédé sulvant la revendication 1, caractérisé en ce qu'au cours de l'éventuelle amination
subséquente, on utilise des composés de la formule générale | dans laqueile R? représente un atome
d'halogéne et des amines secondaires de la lormule généraie HN(R*)R® (V), dans laquelle R et R®
possédent les significations qui leur ont été attribudes dans la revendication 1,

4. Procédd suivant ia revendication 3, caractésisé sn ce qu'au cours de P'éventuelle amination
subséquents, on utllise de la pipérazine ou de "'homopipérazine & titre d’amines secondaires V et en ce .
que F'on méthyle ou éthyle le produit de réaction obtenu de la formule généraie X
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dans laqueile R', R? et A possédent les significations qui leur ont été atiribuées dans la revendication 1,
et n est égal & 2 ou 4 3.
5. Procédé sulvant la rsvendlcallon 1. caractérisé en ce que l'on réalise I'acylation avec des
composés de la formule générale Z—CO—A—N(RYR® (IX). dans laquelle A, R' et RS possédent les .
significations qul leur ont été attribuées dans ia revendication 1 et Z représente un groupe scindable.
'\ ; 6. Procédé suivant les revendications 1 et 2, caractérisé en ce que I'on prépare des thiénobenzodi-
- azépinones substituées de la formule générale 1*

.
w0
e
5 )
- N ’
‘ Rz. '
co-a-R>"

dans laquelie
R" représente un atome d'hydrogéne, un radical méthyle ou éthyle,
R* représente un atome de chlore ou posséde I'une des significations attribuées a R*,
RY représente un atome de chiore, et

. A* représente un groupe alkyléne & chaine droite ou & chaine ramifiée possédant 1 ou 2 de
carborie, :
par la réaction de thlénobenzodluépmoncs de la tormule générale II*
: . 1= .
. _ R )
) . . H 0 ) . ) .
L S
. . . . ~ S (".)
L Rz.

dang laqueile R" et R®" possédent les signilications qui leur ont été précédemment attribuées, sur des T
dérivés d'acides lii* Ct—A*—CO—Cl (Hi*) ou Iv* (CI—A‘—CO)p (Iv*) dans laquelle A® possidde. les '
significations qui lui ont 6té précédemment attribuédes. .

7. Procédé suivant les revendications 1 et 3, caractérisé en ce que I'on prépare des thiénob di-
azépinones substituées de la tormule géndrale 1**

@)

dans laqueile - - ' ' L
R'™ représente un atome d' hydrogéne, un radical méthyie ou éthyle, . .
R? représente un atome de chlore ou posséde I'une des significations attribuées 4 R™, ;
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dans laquetle R', R*™ st A** possddent les significations qui leur ont été précédemment attribudes et
n** est 6gal & 20u 4 3. . )

12. Procédd suivant la revendication 11, caractérisé en ce que 'on prépare des composés de la
formule générale 1°* dans laquelle R'™ représente un atoms d’hydrogéne ou Is radical méthyle, R™*
posséde l'une des significations altribuées & R™, R™ représente le groupe —N(R*"")R*", R*"" et
RS représentent, communément avec I'atome d’azote, un groupe pipérazin-1-yle substitué par un
groupe méthyle en position 4 et A** représente un groupe méthyléne, comme aussi les sels d'addition
d'acides pharmacologiquement acceptables de ces composés. .. .

13. Procéds suivant les revendications 1 et 5, caractérisé en ce que I'on prépare des thiénobenzodi-
azépinones substituées ds la formule générale 1**

")

dans laquelle R'™, R*™, R*" et A*® possédent les significations qui leur ont été attribuées dans la
revendication 7, par la réaction de thiénobenzodiazépinones de la formule générale U**

-
R
H ©
ML ' o ()
.5 . .
N
H .
2"

dans laquelle R'™ et R*™ possddent les significations qui leur ont été précédemment attribuées, sur
des dérivés d'acides réactifs de la formule générale IX** Z**—CO—A**—N-—(R* )R (IX**), dans
laquelle Z** représente un. groupe scindable et A**, R* et RS possident les significations qui leur
ont été attribuées dans la revendication 7. .

14. Procédé suivant la revendication 7, caractérisé en ce que I'on prépare le composé de la formule
générale I** dans.laquelle R'" représente un atome d'hydrogéne, A% représents lo radical. méthyle,
R représente le groupe —N(R*)R™, R*" et R représentent. communément avec Iatome
d'szote, un radical pipérazin-1-yle substitué par un groupe méthyle en position 4 ot A** représente un
groupe méthyidnie, comme aussi les sels d'addition d’acides pharmacologiquement acceptables de ces

3és.

15. Procédé suivant la revendication 11, caractérisé en ce que I'on prépare le composé de ia formule
générale I** dans iaqueile R'™ représente un atome d'hydrogéne, R représente le radical meéthyle,
A reprisente le groupe "—N(R*R, A'"™ et RS représentent, communément avec l'atome
d'azote, un radicat pipérazin-1-yle substitué par un groupe méthyle en position 4 et A*® représente un

groupe méthyldne, comme aussi les sels d’addition d'acides pharmacologiquement accaptables de ces
‘composés. .

18. Procédé suivant la revendication 13, caractérisé en ce que I'on prépare le composé de la formule
générale 1** dans laquelle R'* représante un atome d'hydrogéne, A¥" représents le radical méthyle,
R™ représente lo groupe —N(R*“)R®™", R** et R’ représentent, communément avec I'atome
d’azote, un radical pipérazin-1-yle substitué par un radical méthyle en position 4 et A** représente un
radical méthylane, comme aussi les sels d"addition d'acides pharmacologiquement acceptables de ces

N




