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[err] is as defined above, and Monbijoustrasse, Berne, Switzerland, a Swiss
X  is a radical capable of being split off Body Corporate, do hereby
declare the inven-   with the hydrogen atom on one of the tion, for which
we pray that a patent may      nitrogen atoms of piperazine,       30 5  be
granted to us, and the method by which       with a compound of formula
III, it is to be performed, to be particularly described in and by the
following statement:- The  present invention relates to 10H- thieno[3,2-c]
[1]benzazepine derivatives. 10: The present invention provides new com-
wherein [err] is as defined above, pounds of formula I,
to produce a compound of formula I, b) subjecting to a ring closure a
compound 35 of formula IV, N    N-R3 [err] wherein          . [err] is
hydrogen, fluorine, chlorine  or 15      bromine, or alkyl, alkoxy or
alkylthio   wherein men of 1 to 4 carbon atoms, and          [err] is as
defined above, is hydrogen, alkyl of 1 to 4  carbon atoms, hydydroxyalkyl
of 1  to 4 carbon    [err](i) is a protective radical capable of atoms,
acetoxyalkyl of 3 to 6 carbon      being split off, 20    atoms or
alkoxyalkyl of 2 to 6 carbon  and the  simultaneously or subsequently
splitting off the protective radical to produce a com- atoms.
pound  of formula I wherein [err] is hydrogen, 45 Further, in accordance
with the invention   or a compound of formula I may be obtained
(ii) has one of the significances of [err], to produce a compound of
formula I, 25  a) reacting compoungd of formula II     c) alkylating  a
compound  of formula I wherein [err] is hydrogen, with an alkylat- 50 [err]
ing, hydroxyalkylating or alkoxyalkylating [err]               agent to
produce a compound of formula [err]                           I wherein R2
is alkyl, hydroxyalkyl or alkoxyalkyl, respectively, or d) acetylating a
compound of formula I  55    2                       1,410,963 wherein R2
is hydroxyalkyl to produce a   phosphorus  oxychloride   or  phosphorus
compound of formula I wherein R2 is   pentoxide  6 acetoxyalkyl.
preferred method  of  effecting  ring closure is by heating to the boil a
compound Process variant a) may be effected as  of formula IV  and
phosphorus oxychloride, 5   follows:                    or a compound of
formula IV and phosphorus 



In a compound of formula II, the reactive  oxychloride in the presence of
phosphorus     70 radical X  may be, for example, the   sulf-  pentoxide,
conveniently for from  10 to hydryl group, an alkoxy or alkylthio group
hours. contaning 1 to 5 carbon atoms, e.g. the    If the reaction mixture
is liquid, ring .10  methoxy or methylthio group, an aryloxy,  closure may
be effected without additional aralkylthio or arylthio group   which may be
solvent, otherwise an inert solvent such as  75 activated as a leaving
group by substituents  benzene, xylene or toluene may be used. thereon
conveniently  in the aryl moiety    When [err] in the formula IV signifies
a thereof, e.g. the p-nitrobenzylthio group, an  protective radical, this
may be preferably a 15  alkyl- or aryl-sulphonyloxy group, which  group
capable of being split off hydrolytically preferably is activated as a
leaving group by   or hydrogenolytically in known manner, e.g.  80
substituents  on  the  hydrocarbon  moiety   a carbalkoxy group, preferably
the carb- thereof, e.g. a tosvloxy group.           ethoxy group, or  the
carbobenzoxy group. The reactive radical X may alternatively  For example,
depending on  the reaction 20  be, for example, a halogen atom,
conveniently  conditions used, a compound of formula IV the chlorine atom.
having a carbethoxy group [[err] is cyclized as  85 The reactive radical X
may, alternatively,  such to the corresponding 4-(1-piperazinyl) signify an
amino group or  a mono- or dialkyl-  compound  of formula I wherein  [err]
is substituted amino group, the or each alkyl  hydrogen, hydrolysis and
removal of  the [err] 25  substituent thereof containing 1 to 5 carbon
group simultaneously taking place. atoms (hereafter the term  "amino group"
The carbobenzoxy group may be removed  90 with reference to a compound of
formula II  in known manner, e.g. hydrogenolytically, refers to any of
these three afore-mentioned   after ring closure to produce a compound 'of
groups).                                  formula I wherein [err] is
hydrogen. 30    The compound of formula II, which may      Process variant
c)  may be effected as be used in crude form, may be reacted with  follows:
95 a compound of formula III in an inert solvent,    Alkylation of a
compound of formula I for example an aromatic hydrocarbon solvent,
wherein [err] is hydrogen, may be effected by e.g. xylene,  or a cyclic
ether, e.g. dioxane.  reaction with an alkylation agent, for example 35
Alternatively if the compound of formula III  an alkanol of the formula IX,
is liquid at the reaction temperature, an excess of this compound may be
used as the reaction                [err]             IX    100 medium,
especially when the radical X in the compound of formula II is an amino
wherein [err] is alkyl of 1 to 4 carbon atoms, 40  group.
in the form of a reactive ester, to produce The temperature of the reaction
is prefer-  the corresponding compound of formula I ably from  room
temperature to the tem-   wherein [er] is alkyl. perature of the reaction
mixture boiling under    Representative reactive esters are esters of 105
reflux, preferably from 50 to [err]. Suitable  organic or inorganic acids,
e.g. a toluene- 45  catalysts may be present in the reaction mix-  sulfonic
acid or hydrohalic acid, particularly ture, especially when the radical X
in the   hydrogen iodide. compound of formula II is an amino group.    The
reaction is conveniently effected by A convenient catalyst is an acid, e g.
a toluene-   dissolving a compound of formula I wherein 110 sulfonic acid
or sulfuric acid, or an acid   [err] is hydrogen in an inert solvent,
preferably 50  addition salt of an amine, e.g. a compound of  an aromatic
hydrocarbon, e.g. toluene, or a formula II wherein X is an amino group in
polar solvent, e.g. acetone or isopropanol. An hydrochloride salt form, or
ammonia, eg.  acid-binding agent may be preferably present, ammonium
chloride.                        e.g. potassium  or sodium  carbonate, or
an  115 Process variant b) may be effected as  excess of the compound of
formula I wherein 55  follows:                                  [err] is
hydrogen. A compound of formula IV may be sub-    The temperature of the
reaction may be, jected to a ring closure, preferably at a tem-  e.g., from
room temperature (about [err]) perature  from [err] to the temperature of
to the temperature of the reaction mixture  120 the reaction mixture
boiling under reflux,  boiling under reflux. 60  conveniently in the
presence of a dehydration    An alternative alkylation agent is a reduc-
and ring closure agent, e.g. zinc chloride,  tive alkylation agent,
comprising the aldehyde aluminium  chloride, tin tetrachloride, poly-
corresponding to the alkanol of formula IX, phosphoric  acid, phosphorus
pentasulfide,  in the presence of a reducing agent, for  125    3
1,410,963                                       3 example  formic  acid,
conveniently  90%     wherein [err] is as defined above, 



formic  acid, or  catalytically  activated   with a halogenating agent,
e.g. a chlorinating hydrogen, in the presence of an inert solvent,  agent
such as phosphorus oxychloride or phos- if necessary.
phorus  pentachloride, preferably  in  the 5    The  reaction temperature
may be, e.g.,  presence of a catalytic amount of an amine  65 from room
temperature to the temperature of  such as NN-dimethylaniline or dimethyl-
the reaction mixture boiling under reflux.  formamide, to  produce  a
compound  of The hydroxyalkylation of a compound of  formula II wherein X
is the corresponding formula I wherein [err] is hydrogen, may be  halogen,
e.g. chlorine, 10  effected by reacting this compound of formula    b') by
treating a compound of formula II, 70 I with a reactive monoester of a
glycol of  wherein X is halogen, with an alcoholate of 1 to 4 carbon atoms,
conveniently in a manner   1 to 5 carbon atoms and preferably of an
analogous to that described above for alkyla-  alkali metal, to produce a
compound of tion with a reactive ester, to produce the  formula II wherein
X is alkoxy, or 15  corresponding compound of formula I wherein    c) by
converting a compound of formula  75 [err] is hydroxyalkyl. In an
alternative method,  V  in known manner into the thiolactam, this compound
of formula I may be treated  thereby obtaining the corresponding tautomer
with a suitable alkylene oxide of 1 to 4  of formula II wherein X is
sulfhydryl. carbon atoms, conveniently in a pressure tube,    A  compound
of formula V  may, for 20  and by heating to a temperature conveniently
example, be obtained by ring closure of a  80 from  80 to [err] to produce
the corres-  compound of formula VI, ponding compound of formula I wherein
[err] is hydroxyalkyl. An inert organic solvent, e.g.          [err]
toluene, may be used. 25    The alkoxyalkylation of a compound of formula I
wherein [err] is hydrogen, may be effected by reaction of this compound of
formula I with a reactive ester of an alcohol    wherein [err] is as
defined above, of formula IX, wherein [err] is alkoxyalkyl of  in the
presence of, for example, phosphorus 30  2 to 6 carbon atoms, conveniently
in a manner  oxychloride and phosphorus pentoxide, or  85 analogous to that
described above for alkyla-  preferably polyphosphoric acid. This reaction
tion with a reactive ester, to produce the   may be conveniently carried
out at an elevated corresponding compound of formula I wherei temperature.
[err] is alkoxyalkyl.                    A  compound of formula VI may, for
35    In accordance with process d) of the inven-   example, be obtained by
treating a compound  90 tion, compounds of formula I wherein R2 is  of
formula VII, hydroxyalkyl, may be acetylated by, for example, treatment
with a reactive derivative                [err] of acetic acid, e.g. acetic
anhydride. An acid- 40  binding agent, e.g. pyridine, or  excess com- pound
of formula I wherein [err] is hydrogen, may be conveniently present.
2 The compounds of formula I obtained in    wherein [err] is as defined
above, accordance with the invention may be isolated   with  an
isocyanate-forming  agent,  for 45  in known manner, e.g. by precipitating
from   example, phosgene.                     95 the reaction mixture, or
concentrating the   A  compound of formula VII may, for reaction mixture by
evaporation, and may be  example, be  obtained  by  reducing, for purified
in known manner, e.g. by recrystal-  example with hydrazine, a compound of
lization. The free base forms of the resulting  formula VIII, 50  compounds
of formula I may be converted into acid addition salt forms in conventional
NH2 manner and vice versa.                             [err]
100 The maleate salt is a suitable acid addition salt form. 55    The
compounds of formula II, used as starting materials in process variant a),
may wherein [err] is as defined above. be obtained d) by treating in known
manner a com-  The compounds of formula VIII are known pound of formula V,
or may be produced in conventional manner. The compounds of formula IV,
used as [err]      starting materials in process variant b), may, 105 for
example, be obtained by treating a com- 



60                            [err]                pound of formula VII
with phosgene or thio- phosgene, and reacting the resulting iso- [err]
cyanate or isothiocyanate, respectively, with    4          1,410,963
4 piperazine or a piperazine derivative  of  quently extracted with ether.
After washing formula III, conveniently in an inert solvent,  the ether
phase twice with water, the basic e.g. benzene                  components
are separated by exhaustive ex-  65 The temperature of the reaction may be,
traction with 1N  acetic acid, are liberated 5     e.g. from room
temperature  to the tempera-  from the extracts  with concentrated  ammonia
ture of the reaction  mixture boiling under.  and  taken   up in either.The
ether solution is washed with water, dried with sodium Insofar as the
production of the  starting   sulphate, fitered through aluminium  oxide
70 materials is not particularly described, these and concentrated by
evaporated 10   are known or may be produced and  purified is crystakkized
from ether/petroleum ether, in accordance with known processes, or in a
whereby  4 - (4 - methyl - 1 - piperazinyl)- manner  analogous  to
processes described   10H - thieno[3,2 -c][1]benzazepine is
75 herein or to known processes.                              obtained  in
the form of colourless grains hav-  75 The   compounds  of  formula  I
exhibit  ing a M.P. of [err]. 15  interesting pharmacodynamic properties
and      The  2 - [2 - (4 -        methyl - 1 - piper- are  therefore
indicated  for   use  as  azinyl)carboxamidobenzyl]thiophene, used as
starting material in  this Example,is obtained medicaments.
as follows.         80 The  compounds  of formula  I  exhibit  as follows:
80 neuroleptic  actuvuty as indicated by , for     14.8 g of
2-(2-aminophendyl)thienone 23.8 20  example, suppression of locomotor
activity in  hydrazine  hydrate   are heated   to the boil at mice, in
accordance with the method of ahydrazine hydrate are heated to the for  3
Caviezel and Baillod, in accordances  with     in Pharm           reflux in
180 cc  of diethylene glycol for 3 In the following  comprilse a compound
of               warm to  mixture is  subsequently allowed to 25  indicated
for use as neuroleptics a  The compound   the to ether temperature while
passing a ceutically acceptable  acid  addition salt form.   stream of
phosgene through the same, and for half an   hour.  After  removing the
excess or diluent. Such compositions may be pre-  phosgene with a stream of
nitrogen,the 40   pared by conventional technques so as to be, for example,
a tablet or solution.               reaction mixture   is concentrated
in a vacuum 4 - (4-Methyl-  1 - piperazinyl) - 10H-  and the residue is
distilled. 10.8 g of 2-(2- thieno[3,2-c][1]benzazepine and
isocyanatobenzyl)thiophene havin                    105 chloro derivative
thereof are the preferred        [err]/0.05mm Hg,are obtained. compounds.
A  solution  of  4.5 g of  this product in 17 cc of absolute benzene is
subsequently added In the following Examples the temperatures are indicated
in degrees  Centigrade and are      dropwise within half  an hour to a
solution   of uncorrected, room temperature is between 20   5 g of
N-methyl-piperazine in 17 cc of abso-                110 and  [err], and
the vacuum usually employed   lute  benzene. The reaction mixture is
subse- 50  between 8and 20 mm Hg, unless otherwise        quently  heated
to the boil at reflux for 2 indicated.                hours and is then
completely concentrated in EXAMPlE 1.                     charcoal and is
made alkaline with concen- 4 -  (4 - Methyl  - 1 - piperazinyl)- 1OH-
trated. ammonia solution while cooling with thieno[3,2-c] [1] benzazepine
ice. The precipitated  base extracted with 55          [process variant b)]
chloroform, the extacts are washed  with 4.0  g of
2-[2-(4-methyl-1-piperainyl)-  water, dried ith sodium sulphate,filtered
120 carboxamidobenzyl]thiophene  are boiled  at  through aluminium oxide
and concentrated by reflux with 25 cc of phosphorus oxychloride
evaporation. Crystallization of the  residue for 18 hours. The two-phase
reaction mixture  from acetone/petroleum ether yields 2-[2-(4- 60  is
evaporated to dryness  in  a vacuum, ice-   methyl - 1 -
piperazinyl)carboxamidobenzyl]- water  and sufficient ammonia to render the
thiophene in theform of white needles having 125 mixture alkaline, residue
and this is subse-   a M.P. of [err].    5
1,410,963                                         5 



EXAMPLE 2.                    ing with suction, the filtrate is treated
with  65 4 - (4 - Methyl - 1 - piperazinyl) - 10H    charcoal, filtered,
and the base is liberated thieno [3,2-c] [l] benzazepine      therefrom
with concentrated ammonia solu- [process variant a)]             tion. The
liberated base is taken up in chloro- 5     5.1  g of
4,5-dihydro-10H-thieno[3,2-c]-  form, the chloroform phase is washed with
[1]benzazepin-4-one are boiled at reflux with   water, dried with sodium
sulfate and con- 70 - 40 cc of phosphorus oxychloride and  .1.5 cc
centrated by evaporation. After treating with of NN-dimethylaniline for 3
hours. The   charcoal and recrystallizing the residue from reaction mixture
is evaporated to dryness in  acetone/water, 8 - chloro - 4 - (1- piper- 10
a vacuum and the residue is evaporated twice  azinyl) - 1OH  - thieno[3,2 -
e] [1] benz- more with xylene. The residue, 4-chloro-10H-  azepine, having
an indefinite M.P. of about 75 thieno[3,2-c] [1]benzazepine, is
subsequently  [err], is obtained. taken up in 10 cc of absolute dioxane and
The 4,8 - dichloro - 10H - thieno[3,2 - c] 30 cc of N-methyl-piperazine are
added. The   [1]benzazepine, used as starting  material in 15  reaction
mixture is heated to the boil at reflux  the above process, is produced as
follows: for 4 hours and is subsequently evaporated     3.0 g of
8-chloro-4,5-dihydro-1OH-thieno- 80 to  dryness in  a vacuum. Ice-water and
[3,2-c] [1]benzazepin-4-one, 18 cc of phos- ammonia are added to the
residue and this  phorus. oxychloride and 0.75 cc of NN-di- is extracted
with ether. After washing the  methylaniline are heated to the boil at
reflux 20  ether phase twice with water, the basic com-. for 3 hours. The
reaction mixture is subse- ponents are separated by exhaustive extrac-
quently evaporated to dryness in a vacuum  85 tion with IN acetic acid, are
liberated from   and is evaporated thrice more with xylene. the extracts
with concentrated ammonia and   The residue is divided between benzene and
are taken up in ether. The ether solution is  ice-water, the benzene phase
is washed with 25  washed  with  water, dried  with  sodium   water and
aqueous potassium  bicarbonate sulphate, filtered through aluminium  oxide
solution, is dried. with sodium sulphate and  90 and concentrated by
evaporation. Crystal-  concentrated. After recrystallizing the residue
lization of the residue from ether/petroleum   from benzene/petroleum
ether, crystals hav- ether yields 4-(4-methyl-1-piperazinyl)-1OH-   ing a
M.P. of [err] are obtained. 30  thieno[3,2-c][1]benzazepine in the form  of
colourless grains having a M.P. of [err].               EXAMPLE 4. The 4,5
- dihydro - 10H - thieno[3,2 - c]-  7 - Chloro - 4 - (1 - piperazinyl) -
10H-   95 [1]benzazepin-4-one,   used   as   startng          thieno
[3,2-c] [1]benzazepine material in this Example, is obtained as
[process variant a)] 35  follows:                                       3.0
g of 7-chloro-4,5-dihydro-10H-thieno- 10.5 g of
2-(2-isocyanatobenzyl)thiophene   [3,2-c][1]benzazepin-4-one, 18. cc of
phos- (B.P. [err] mm Hg) are heated to [err]   phorus oxychloride and  0.75
cc of  N,N-di-  100 with 105 g of polyphosphoric acid for 1  methylaniline
are heated to the boil at reflux hour while stirring. The reaction mixture
is  for 3 hours. The reaction mixture is subse- 40  then made alkaline with
concentrated ammonia  quently evaporated to dryness in a vacuum solution
with internal and external cooling  and is evaporated thrice more with
xylene. with ice, and the resulting precipitate is  The residue, consisting
of 4,7-dichloro-10H-  105 filtered off. This precipitate  is washed with
thieno [3,2-c] [1]benzazepine, is taken up in water, treated in acetone
with charcoal, fil-  30 cc of toluene, and  the resulting mixture 45
tered, dried and crystallized from  acetone.  is added dropwise to a
boiling solution of 4,5 - Dihydro - 10H - thieno[3,2 - c] [1]-  15 cc of
anhydrous piperazine in 15 cc of benzazepin-4-one is obtained in the form
of  dioxane; the mixture is subsequently heated  110 grains having a M.P.
of [err].          to the boil at reflux for 6 hours.  After working up in
a manner analogous to that described in EXAMPLE 3.
Example  3,7- chloro - 4 -(1 - piper- 50   8 - Chloro  - 4 - (1  -
piperazinyl)- 10H-        azinyl) - 10H  - thieno[3,2 - c][1]benz-
thieno[3,2-c][1]benzazepine       azepine is obtained as crystals having a
M.P. 115 [process variant a) ]        of [err] (from acetone). A solution
of 3.5 g of 4,8-dichloro-1OH-     The  8 - chloro- (or 7 - chloro-)  4,5-
thieno[3,2-c [l]benzazepine  in  15  cc  of  dihydro  - 10H - thieno[3,2 -
c][1]benz- 55. toluene is added dropwise within 15 minutes  azepin-4-one,
used as starting material in to a mixture, boiling at reflux, of 11 g of
Example 3  (or 4), may be obtained as 120 anhydrous piperazine and 15 cc of
dioxane.  follows: After boiling at reflux for a further 6 hours,    6 g of
N-p-toluenesulphonyl-5-chloro- (or the reaction mixture is evaporated to
dryness  4-chloro-) anthranilic acid are heated to the 60  in a vacuum  and
the residue is stirred at  boil at reflux for [err] hours with 10 cc of
[err] for 15 minutes with a mixture of 20 cc  thionyl chloride. After
evaporating to dryness 125 of glacial acetic acid and 100 cc of water,  in
a vacuum, the residue is recrystallized 



whereby most of the material dissolves. The  from  methylene
chloride/petroleum   ether. insoluble material is then separated by filter-
The resulting N-p-toluenesulphonyl-5-chloro-    6
1,410,963 anthranilic acid  chloride  has a M.P. of    46 cc of a 20%
solution of phosgene in [err] (or   N-p-toluensulphonyl-4-   toluene are
added dropwise at [err]  while chloroanthranilic acid chloride has a M.P.
of  stirring to a solution of 11 g of 2-(2-amino- [err]).
5-chloro- (or 4-chloro-)benzyl)thiophene in 5     A solution of 6 g of
stannic chloride in  60 cc of toluene. The reaction mixture is  70 10 cc of
carbon disulphide is slowly added  subsequently allowed to through a stream
of dropwise to a mixture of 7 g of finely pul-  perature, while passing
through a stream of verized N - p - toluenesulphonyl - 5 - chloro-
phosgene, and is subsequenly heated to the 10  (or 4-chloro-) anthranilic
acid chloride and  boil at reflux for half an  hour. After ex- 10   3.4 g
of thiophene in 25 cc of carbon di-  pelling the  excess phosgene with a
stream   75 sulphide at the boil under reflux. After the  of nitrogen, the
reaction mixture is concen- addition is complete, stirring is effected at
trated in a vacuum and the residue is dis- room temperature for 2 hours.
The solvent is  tilled. 2 - (2 - Isocyanat  -  5 - chloro- subsequently
removed by  evaporation in a  benzyl)thiophene,  having   a   B.P.   of 15
vacuum,  the residue  is treated with ice-water  [err] mm Hg, (or
2-(2-isocyanato-  80 and hydrochloric acid and extracted with
4-chlorobenzyl)thiophene, having a B.P. of ethyl  acetate. The ethyl
acetate extract is  [err] mm Hg) is obtained. washed with 2N hydrochloric
acid, water and  Ring closure of 2-(2-isocyanato-5-chloro- a  saturated
aqueous potassium  bicarbonate  (or 4-chloro-) benzyl)thiophene, using the
20  solution, is dried with sodium sulphate and   process described in
Example 2, yields 2-  85 concentrated. The  evaporation  residue  is
chloro - 4,5 - dihydro - 10H - thieno[3,2 - c]- divided between ether and a
1N  aqueous  [1]benzazepin-4-one  having  a  M.P.  of - sodium  hydroxide
solution. The  aqueous  [err]   (after  recrystallization  from alkaline
solution is acidified with concen-  dioxane/acetone)  (or
7-chloro-4,5-dihydro- 25  trated hydrochloric acid, and the resulting  10H
- thieno[3,2] - c] [1]benzazepin - 4 - one  90 precipitate is filtered off
with suction. The  having a M.P. of [err] [after recrystal- suction filter
residue is washed with water  lization from acetone]). and  recrystallized
from   ethyl  acetate/ petroleum   ether.  2-(2-p-Toluenesulphon- 30  amido
- 5 - chlorophenyl)thienone  has  a  4   [4 - (2 - Acetoxyethyl) -   -
piper- M.P. of [err]  (or  2-(2-p-toluene-    azinyl] - 8 - chloro - 10H -
thieno[3,2-   95 sulphonamido - 4 - chlorophenyl)thienone         c]
[1]benzazepine has a M.P. of [err]).                    [process variant
d)] 8.4  g  of 2 - (2 - p - toluenesulphon- 35  amido - 5 - chloro-  (or  4
- chloro-)    0.1 g of 8-chloro-4-[4-(2-hydroxyethyl)- phenyl)thienone are
stirred at room  tem-  1 - piperazinyll - 10H - thieno[3,2 - c][1]-
perature with 100 cc of concentrated sul-  benzazepine are heated in a
steam bath for 100 phuric acid for 4 hours. The reaction product  15
minutes with 2 cc of acetic anhydride, is subsequently poured onto ice, and
the  and the mixture is subsequently allowed to 40  resulting mixture is
made alkaline with con-  stand at room temperature for [err] days. The
centrated aqueous sodium hydroxide solution  resulting crystalline product
is stirred with while cooling. A precipitate results. which is  20 cc of
water and after standing at room  105 taken up in ether. The ether solution
is   tempature again dissolved. The almost clear washed with water, dried
with sodium sul-  solution is filtered and made alkaline with 45  phate and
concentrated, whereby a residue  concentrated ammonia solution. The
resulting is  obtained. After treatment with charcoal  base is taken up in
ether, and the ether and aluminium  oxide, and recrystallization  solution
is washed with water and dried with 110 from  ether/petroleum  ether,
2-(2-amino-5-  sodium  sulphate. The evaporation residue
chlorophenyl)thienone has a M.P. of [err]   which crystallizes
spontaneously is clarified 50  (or  2 - (2 - amino - 4 - chlorophenyl)-  in
a chloroform solution on basic aluminium thienone has a M.P. of [err].
oxide, and after concentrating again by eva- 15.5 g of 2-(2-amino-5-chloro-
(or 4-  poration is crystallized from ether/petroleum  115 chloro-)
phenyl)thienone, 23.8 g of solid  ether.  The
4-[4-(2-acetoxyethyl)-1-piper- potassium hydroxide and 19.6 g of hydrazine
azinyl] - 8 - chloro - 1OH - thieno[3,2 - c]- 55  hydrate are heated to the
boil at reflux in  [1]benzazepine, obtained in the form  of 180 cc of
diethylene glycol for 2 hours. After  colourless prisms, has a M.P. of
[err]. diluting the reaction mixture with ice-water, 



extraction is effected with ether. The ether             EXAMPLE 6.
120 phase is washed thrice with water, dried with   8 - Chloro - 4 - (4 -
methyl - 1 - piper- 60   sodium  sulphate and  concentrated. 2-(2-
azinyl) - 10H - thieno[3,2 - c] [1]benz- Amino-5-chlorobenzyl)thiophene,
having  a    azepine B.P. of [err] mm  Hg, (or 2-(2-       [process variant
c)] amino-4-chlorobenzyl)thiophene,  having  a B.P. of [err] mm Hg) is
obtained     A  solution of 3.1 g of methyl iodide in 125 65  as oil.
20 cc of toluene is added dropwise at room    7
1,410,963 temperature,  within  20  minutes,  while   washed out with 120
cc of methanol and stirring well, to a solution of 12.7 g of 8-
evaporated to dryness in a vacuum. The resi- chloro - 4 - (1 - piperazinyl)
- 10H - thieno-   due is taken up in dilute hydrochloric acid, [3,2-c]
[1]benzazepine in 80 cc of toluene.  the insoluble material is filtered off
from the 5  After allowing to stand overnight at room   solution and the
solution is made alkaline  30 temperature, the resulting salt precipitate
is  with concentrated ammonia solution while filtered with suction and
washed with toluene.  clarifying with coal. The resulting resin is The
fairly concentrated toluene solution is  taken up in ether, and the ether
solution is subsequently clarified on basic aluminium oxide   washed  with
water, dried  with  sodium 10  and subsequently evaporated to dryness. The
sulphate and concentrated. The residue is  35 subsequently  evaporated  to
dryness. The  taken up in 1N acetic acid, and the solution resulting
residue  is  recrystallized  from   is again clarified with coal and made
alkaline acetone/petroleum  ether. The resulting 8-  with concentrated
ammonia solution. After chloro - 4 - (4 - methyl - 1 - piperazinyl)-
extracting with ether and working up as in 15  10H - thieno[3,2 - - c]
[1]benzazepine has  the first cycle, a purer crude base is obtained, 40 a
M.P. of [err].                        which is subsequently clarified in
ether solu- tion on basic aluminium  oxide. After re- EXAMPLE 7.
crystallization from  ether/petroleum ether, 4- 4 - (4 - Methyl - 1 -
piperazinyl) - 10H-   (4 - methyl - 1 - piperazinyl) - 10H - thieno- thieno
[3,2-c] [1]benzazepine      [3,2-c] [1]benzazepine, having a M.P. of  45 20
[process variant a)]            [err], is obtained. 5.4  g of
4-amino-10H-thieno[3,2-c] [1]-    By using the processes described in the
benzazepine are heated to [err] in a small  preceding Examples 1 to 4, 6
and 7, and the stirring autoclave for 24 hours together with  corresponding
starting materials, compounds 1.5 g of ammonium chloride and 30 cc of  of
formula I wherein [err] and [err] have the  50 25  N-methyl-piperazine. The
reaction mixture is  following significance, are obtained: Example
[err]           [err]                M.P. 8         H       [err]
[err] (in maleate form) 9        [err               [err] from An/Pe 10
[err]      [err] fron An/Pe 11       [err]                 [err] from An 12
[err] from AcQEt 13       [err]         [err] from AcOEt In the above Table
An = acetone Pe = petroleum ether AcOEt = ethyl acetate M.P.= melting point
of free base form except where otherwise stated WHAT WE CLAIM IS:-
w 1. A process for the production of com-    R  is  hydrogen, fluorine,
chlorine  or 55  pounds of formula I,                         bromine, or
alkyl, alkoxy or alkylthio [err]                  of 1 to 4 carbon atoms,
and           60 [err] is hydrogen, alkyl of 1 to 4 carbon atoms,
hydroxyalkyl of 1 to 4 carbon atoms, acetoxyalkyl of 3 to 6 carbon [err]
atoms or alkoxyalkyl of 2 to 6 carbon atoms,
65 [err]                       which comprises a) reacting a compound of
formula II,  
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temperature,  within  20  minutes,  while   washed out with 120 cc of
methanol and stirring well, to a solution of 12.7 g of 8-   evaporated to
dryness in a vacuum. The resi- chloro - 4 - (1 - piperazinyl) - 10H -
thieno-   due is taken up in dilute hydrochloric acid,
[3,2-c][1]benzazepine in 80 cc of toluene.  the insoluble material is
filtered off from the 5  After allowing to stand overnight at room
solution and the solution is made alkaline  30 temperature, the resulting
salt precipitate is   with concentrated ammonia solution while filtered
with suction and washed with toluene.  clarifying with coal. The resulting
resin is The fairly concentrated toluene solution is  taken up in ether,
and the ether solution is subsequently clarified on basic aluminium oxide
washed  with  water, dried  with  sodium 10  and subsequently evaporated to
dryness. The   sulphate and concentrated. The residue is  35 subsequently
evaporated  to  dryness. The  taken up in 1N acetic acid, and the solution
resulting  residue  is  recrystallized  from   is again clarified with coal
and made alkaline acetone/petroleum  ether. The resulting 8-  with
concentrated ammonia solution. After chloro - 4 - (4 - methyl - 1 -
piperazinyl)-  extracting with ether and working up as in 15  10H -
thieno[3,2 - - c] [1]benzazepine has  the first cycle, a purer crude base
is obtained, 40 a M.P. of [err]                        which is
subsequently clarified in ether solu- tion on basic aluminium oxide. After
re- EXAMPLE 7.                   crystallization from ether/petroleum
ether, 4- 4 - (4 - Methyl - 1 - piperazinyl) - 10H-   (4 - methyl - 1 -
piperazinyl) - 10H - thieno- thieno[3,2-c] [1]benzazepine        [3,2-c]
[1]benzazepine, having a M.P. of  45 20              [process variant a)]
[err], is obtained. 5.4 g of 4-amino-10H-thieno[3,2-c] [1]-    By using the
processes described in the benzazepine are heated to [err] in a small
preceding Examples 1 to 4, 6 and 7, and the stirring autoclave for 24 hours
together with  corresponding starting materials, compounds 1.5 g of
ammonium chloride and 30 cc of  of formula I wherein [err] and [err] have
the  50 25  N-methyl-piperazine. The reaction mixture is  following
significance, are obtained: Example      [err]            M.P. 8         H
[err] (in maleate form) 9       [err]                    [err] from An/Pe
10       [err]                     fron An/Pe 11       [err]
[err] from An 12       [err]                   from AcOEt 13
[err]      from AcOEt In the above Table      An = acetone Pe = petroleum
ether AcOEt = ethyl acetate M.P.= melting point of free base form except
where otherwise stated WHAT WE CLAIM IS:-                       wherein 1.
A process for the production of com-    R  is  hydrogen, fluorine,
chlorine  or 55  pounds of formula I,                             bromine,
or alkyl, alkoxy or alkylthio of 1 to 4 carbon atoms, and          60 [err]
R2 is hydrogen, alkyl of 1 to 4 carbon atoms, hydroxyalkyl of 1 to 4 carbon
atoms, acetoxyalkyl of 3 to 6 carbon atoms or alkoxyalkyl of 2 to 6 carbon
atoms,                               65 which comprises [err]
a) reacting a compound of formula II,    8
1,410,963              8 4. A  compound of  formula I, whenever [err]
produced. by  a process according to Claim 1, 2 or 3. [err]
5. A compound  of formula I, as defined in Claim 1.
45 6.  A compound of formula I according to 



Claim 5, in which [err] is hydrogen or chlorine wherein [err] is as defined
above, and        7. 4 - (4 - methyl -1- piperazinyl) - 10H- X  is a
radical capable of  being split off  thieno[3,2-c] [1]benzazepine. with the
hyrogen atom  on one of       8. 8 - chloro - 4 - (1 - piperazinyl) - 10H-
50 5          the nitrogen atoms of piperazine,     thieno[3,2-c]
[1]benzazepine..... with a compound of formula 111
9.7-chloro-4-(1 - piperazinyl)- 10H- thieno[3,2-c] [1]benzazepine. [err]
10. 4 - [4 - (2 - acetoxyethyl) - 1 - piper- azinyl] -.8 - chloro - lOH -
thieno[3,2-c]-. 55 [1] benzazepine. wherein  [err] is as defined above,
11. 8 - chloro - 4- (4 - -methyl - 1 - piper- to produce a compound of
formula I or       azinyl) -  OH  - thieno[3,2 - c][1]benz- b)  subjecting
to a ring closure a compound     12. 4 - (4 - tert  - butyl  1 -
piperazinyl)-  60 of formula IV,
10H-thieno[3,2-c] [1]benzazepine. 13.7- methyl - 4- (4 - methyl- 1- [err]
piperazinyl) - 1OH - thieno[3,2 -cl[1]- benzazepine. [err]
14.7-methyl- 4-[4- (2-  hydroxy-  65 [err]
ethyl) - 1 - piperazinyl] - 10H - thieno- [err]                  [3,2-c][1]
benzazepine. 15. 7 - chloro - 4 - (4 - methyl - 1- piper- azinyl) - 10H  -
thieno[3,2 - c] [1]benz- wherein
azepine.                                    70 [err] is as defined above,
16.7 - chloro- 4- [4- (2-hydroxy- 15    Y  is an oxygen or sulphur atom,
and       ethyl) - 1 - piperazinyl] - 10H - thieno- Rs (i) is a protective
radical capable of   [3,2-c] [1]benzazepine. being split off,
17.8 - chloro - 4 - [4 - (2 - hydroxy- and simultaneously or subsequently
splitting    ethyl) - 1 - piperazinyl] - 10H - thieno  . 75 off the
protective radical to produce a corn-   [3,2-c] [1]benzazepine. 20  pound
of formula I wherein [err] is hydrogen,     18. A compound of formula I as
defined or                                          in claim  1 wherein
[err] is hydrogen. (ii) has one of the significances of [err],  19. A
compound of formula I as defined to produce a compound of formula I.
in claim 1 wherein  [err] is alkyl, hydroxyalkyl  80 2. A process
comprising                    or alkoxyalkyl. 25      alkylating a compound
of formula I         20. A compound of formula I as defined as defined  in
claim  1 wherein [err] is  in claim 1 wherein  [err] is acetoxyalkyl.
hydrogen, with an alkylating, hydroxy-    21. A compound of formula I as
defined alkylating or alkoxyalkylating agent to   in claim  1 wherein [err]
is hydroxyalkyl.   85 produce a compound of formula I as        22. A
compound according to any one of 30      defined in claim 1 wherein [err]
is alkyl,   Claims 4 to 21, in acid addition salt form. hydroxyalkyl  or
alkoxyalkyl, respec-    23. A  pharmaceutical composition  com- tively, or
prising a compound according to any one of acetylating a compound of
formula I as   Claims 4 to 22, in free base form  or in  90 defined  in
claim  1 wherein [err]  is   pharmaceutically acceptable acid addition salt
35     hydroxyalkyl to produce a compound of   form, in association with a
pharmaceutical formula I as defined in claim 1 wherein   diluent or
carrier. [err] is acetoxyalkyl. B. A. YORKE & CO., 3. A process for the
production of a com-           Chartered Patent Agents, pound of formula I,
as defined in Claim  1,              98, The Centre, 40  substantially as
hereinbefore described.           Feltham, Middlesex, TW13 4EP. Printed for
Her Majesty's Stationery Office by the courier Press, Leammington Spa,
1975. Published by the Patent Office, 25 Southampton Buildings, London,
WC2A 1AY, from which copies may be obtained.    


