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ing mentioned in said British specification as being preferred, namely the
use of sodium hydride and of The present invention relates to a novel pro-
dimethylsulfoxide, is considered to be unsafe for cess for the preparation
of benzothiazepin deriva-  industrial use, as explosions have been reported
tives of general formula l                      5   when this system was
used. European patent specification No. 81234 de- scribes the preparation
of a compound of general formula I in which R has the same meaning as above
in which a corresponding compound of gen- 10  eral formula 11 is reacted
with a compound of OR                           general formula 111 in the
presence of potassium hydroxide in acetone; or in the presence of potas-
[err]                         sium carbonate in acetone, in a lower alkyl
acetate or in a mixture of one of said solvents with water. 15  The
solvents used in this process are highly com- 3
bustible. Thus, special explosion-proof equipment has to be used and
precautions have to be taken wherein R stands for hydrogen and acetyl, and
for carrying out said process on an industrial scale. pharmaceutically
acceptable salts thereof.             In both of the above processes when
the com- The benzothiazepin derivatives of general for-  20  pound of
formula 11 wherein R stands for hydrogen, mula  I  being  cis( +
)-2-(4'-methoxyphenyl)-3-    is treated with a compound of formula 111, the
acetyloxy-5-[2-(dimethylamino)-ethyl]-2,3-dihydro-   product obtained, if
desired, is not directly ac- 1,5-benzothiazepin-4(5H)-one  (hereinafter
called   etylated but is first purified by converting it into its
"diltiazem"), is an effective calcium antagonist. The  hydrochloride.
compound in which R stands for hydrogen serves   25     From  Japanese
patent specification  No. as intermediate for the preparation of diltiazem.
58/029779 there is known a process for the prep- British patent
specification No. 1236467 de-     aration of a compound of general formula
I in which scribes the preparation of a compound of general     R stands
for acetyl in which a compound of general formula I by converting a
corresponding compound     formula 11, in which R stands for acetyl, is
reacted of general formula 11                           30   with a
compound of general formula 111 with a base in an essentially anhydrous
organic solvent in the presence of an intraphasal transfer catalyst. The 3
only example given in said specification uses as [err]           base
potassium hydroxide, as solvent acetonitrile 35  and as catalyst a crown
ether. The other bases which are specifically mentioned are other alkali OR
metal hydroxides. The use of an alkaline earth metal hydroxide has not been
mentioned. The yield .0                               given in said
specification is unsatisfactory. 40      Some of the above known processes
use sol- vents which are quite expensive and even toxic. into its alkali
metal salt by treating it with an alkali  Moreover, in those processes in
which the inter- metal, e.g. sodium and potassium; an alkali metal
mediate, i.e. the compound of general formula I in hydride; and an alkali
metal amide, in a solvent,    which R stands for hydrogen, has to be
converted e.g. dioxane, toluene, xylene or dimethylsulfoxide;  45  into
diltiazem, said  intermediate has first to be whereafter said alkali metal
salt is reacted with a 2-  isolated and purified. (dimethylamino)-ethyl
halide of general formula 111    The object of the present invention is
thus to provide a process for the preparation of com- pounds of general
formula I which overcomes 50   many of the above drawbacks. This process
should give good yields, very pure compounds, be safe [err]            and
economic, not require complicated apparatus, utilise relatively cheap,
non-toxic and non-combus- tible solvents and not require anhydrous
conditions in which Hal stands for a halogen atom.         55  and the use
of dehydrating agents. Moreover, it It is known that working with alkali
metals, alkali  should not require the purification of the intermedi- metal
hydrides and alkali metal amides is in most    ate when diltiazem has to be
prepared. instances dangerous. Moreover, the procedure be-        The
present invention thus consists in a pro- 2  



3            EP 0 158 303 B1                    4 cess for the preparation
of compounds of general   present invention to give the corresponding
isomer formula I or of acid addition salts thereof in which a  of general
formula 1. corresponding compound of general formula 11 is       The
process according to the present invention reacted with
2-(dimethylamino)-ethyl chloride in a  overcomes many of the drawbacks of
the known biphasic system of water and a non-combustible   5   processes.
It gives good yields of a product of high aliphatic polychlorinated
hydrocarbon solvent in the  purity, is safe and economic, utilises
relatively presence of calcium hydroxide or of barium hy-     cheap,
nontoxic and non-combustible solvents and droxide.
does not require anhydrous conditions and the use The compound of general
formula I wherein R    of dehydrating agents. Moreover, the compound of
stands for hydrogen obtained from the reaction   10  general formula I in
which R stands for hydrogen can, if desired, be acetylated directly without
pu-  need not be purified but can directly be acetylated rification.
to give the compound of general formula I in which The compounds of general
formula I are, if      R stands for acetyl. Thus, at least one chemical
desired, converted into their acid addition salts by  step is saved.
reacting same in a suitable solvent with an appro-   15  The compounds of
general formula 11 can be priate inorganic or organic acid.
prepared by methods known per se, for example The compounds of general
formula I obtained    those described in H. Kugita et al., Chem. Pharm. by
the reaction are isolated by methods known per  Bull. (Tokyo) 18, 2028 et
seg. (1970) and 19, 595 se.
(1971). The reaction is advantageously carried out at  20  The invention
will now be illustrated with refer- temperatures between 15  (all
temperatures are     ence to the following Examples. given herein in
degress centigrade) and the reflux- ing temperature of the aliphatic
polychlorinated hy-  Example 1 drocarbon solvent, preferably between 25
and 70                                           25      3.43  g  of  cis(
+ )-2-(4'-methoxyphenyl)-3- Suitable hydrocarbon solvents are, for exam-
acetyloxy-2,3-dihydro-1,5-benzothiazepin-4(5H)- ple, methylene chloride,
chloroform and 1.2-dich-  one,   3.6   g   of   2-(dimethylamino)-ethyl
loroethane.                                        chloridehydrochloride
and 1.87 g of calcium hy- The process according to the present invention
droxide were added to 60 ml of methylene chloride may be performed, if
desired, in the presence of a   30  and 10 ml of water. The mixture
obtained was suitable quaternary ammonium halide, e.g. triethyl-  stirred
vigorously at the interphase and 0.2 g of benzylammonium chloride or
didecyl dimethyl am-    triethylbenzylammonium chloride were added. The
monium bromide.                                    reaction mixture was
then heated to [err]  and stir- The amount of calcium hydroxide or of
barium    ring was continued at that temperature for 24 hydroxide to be
used in the process according to  35  hours. After cooling the organic
phase was sepa- the present invention is preferably 1 - 3 moles,   rated,
washed once with water, dried over anhy- especially 2 - 2.5 moles, per mole
of the com-    drous sodium sulfate, filtered and evaporated to pound of
general formula 11. The amount of al-     dryness. 75 ml of isopropyl
alcohol and 2 ml of iphatic chlorinated hydrocarbon solvent used is    25%
hydrogen chloride in isopropanol were added preferably 15 - 40 ml,
especially 15 - 25 ml per g   40  to the crude diltiazem base obtained and
the mix- of said compound of general formula II. The suit-  ture was cooled
to [err] 3.2 g of diltiazem were able amount of water is preferably 3 - 10
ml,      filtered off. M.p. 211 - 215 ; [err]+ 112 (C = 1, especially 4 - 6
ml, per g of said compound of     [err] general formula II. The suitable
ratio between said aliphatic chlorinated hydrocarbon and water is pref-  45
Example 2 erably 2:1 to 10:1. A suitable amount of quaternary ammonium
3.43  g  of  cis(.+ )-2-(4'-methoxyphenyl)-3- hallide, if present, is 1 -
10%, preferably 6 - 8%, by  acetyloxy-2,3-dihydro-1.5-benzothiazepin-4(5H)-
weight of said compound of general formula 11.     one,   3.6   g   of
2-(dimethylamino)-ethyl When calcium or barium hydroxide were sub-  50
chloridehydrochloride and 6.38 g of barium hydrox- stituted by ammonia,
magnesium hydroxide, potas-   ide were added to 60 ml of methylene chloride
and sium hydroxide, sodium hydroxide or potassium      10 ml of water. The
mixture obtained was stirred carbonate, using the above conditions,
unsatisfac-  vigorously at the interphase and 0.2 g of triethyl- tory
results were obtained.                        benzylammonium chloride were
added. The reac- The compounds of general formula 11 exist in  65  tion
mixture was then heated to [err] and stirring the form of two stereoisomers
and each one exists  was continued at that temperature for 24 hours.
further in the form of two optical isomers. All of  After cooling the
organic phase was separated, said isomers or mixtures thereof can be used
in the  washed once with water, dried over anhydrous so- 



3    EP 0 158 303 B1                     6 dium  sulfate, filtered and the
solvent was then  azeotropic distillation using a Dean Stark appara-
removed by rotary evaporation. 75 ml of isopropyl  tus. 1.85 g of acetic
acid anhydride were added to alcohol and 2 ml of 25%  hydrogen chloride in
the dried organic layer and the resulting mixture isopropanol were added to
the crude diltiazem     was treated as described in Example 3 to yield base
thus obtained and the mixture was then cool-   5   3.97 g of diltiazem
hydrochloride. ed to 0 . 3.3 g of a diltiazem hydrochloride were filtered
off. M.p. 211 - [err] + 114 (C = 1,  Example 5 H20). 0.2 g of
triethylbenzylammonium chloride, 3 g Example 3
10  of    cis( + )-2-(4'-methoxyphenyl)-3-hydroxy-2,3-
dihydro-1,5-benzothiazepin-4(5H)-one, 1.5 g of cal- 7.4 g of crude
cis(+)-2-(4'-methoxyphenyl)-3-  cium hydroxide and 3.2 g of
2-(dimethylamino)- hydroxy-5-(2'-dimethylamino-ethyl)-2,3-dihydro-1,5-
ethyl chloride- hydrochloride in 5 ml of water were
benzothiazepin-4(5H)-one were added to 4.08 g of  added to 60 ml of
methylene chloride and 10 ml of acetic anhydride in 35 ml of dry toluene.
The   is  water under vigorous mechanical stirring. The mix- mixture was
heated to reflux for 3 hours. The     ture obtained was stirred overnight
at room tem- mixture was then cooled to [err] with stirring and 12
perature and then for 24 hours at [err]. After cool- ml of water were then
added. 7 g of sodium bicar-  ing to room temperature, the aqueous phase was
bonate were added portionwise in the course of 2-3  separated and discarded
and the methylene chlo- hours to pH 7.5. The organic phase was separated,
20  ride was removed under vacuum. washed with a small amount of water and
then         The  crude  cis(+)-2-(4'-methoxyphenyl)-3- dried by means of
azeotropic distillation. The resi-  hydroxy-5-(2'-dimethylaminoethyl
)-2,3-dihydro-1,5- due was cooled to [err] and then 0.8 g of hydrogen
benzothiazepin-4(5H)-one obtained was dissolved chloride in 4 ml of
isopropyl alcohol were added  in 50 ml of toluene and then extracted with
50 ml and stirring was continued at 0-5 for 2 hours. The   25  of 2%
hydrochloric acid. The acidic extract was crystals obtained were filtered
off, washed twice  treated with an excess of sodium bicarbonate and with 5
ml of cold toluene and dried under vacuum  then extracted with 50 ml of
toluene. The organic to give 8.3 g of crude diltiazem hydrochloride. A
layer was then separated and dried by azeotropic single recrystallisation
from 200 ml of isopropanol  distillation using a Dean Stark apparatus. gave
7.95 g of diltiazem hydrochloride; m.p. 215 .  30  1.85 g of acetic acid
anhydride were added to After concentration of the mother liquor and addi-
the dried organic layer and the resulting mixture tional 0.25 g of pure
diltiazem hydrochloride were  was treated as described in Example 3 to
yield recovered.                                        3.88 g of diltiazem
hydrochloride. Example 4                                    35   Example 6
3 g of cis(+)-2-(4'-methoxyphenyl)-3-hydroxy-     0.2 g of
triethylbenzylammonium chloride, 3 g
2.3-dihydro-1,5-benzothiazepin-4(5H)-one, 6.4 g of  of    cis(
+)-2-(4'-methoxyphenyl)-3-hydroxy-2,3- barium hydroxide octahydrate and 0.2
g of triethyl-  dihydro-1,5-benzothiazepin-4(5H)-one and 6.4 g of
benzylammonium chloride were added under vigor-  40  barium hydroxide
octahydrate were added under ous mechanical stirring to 60 ml of methylene
vigorous stirring to 60 ml of methylene chloride chloride and 10 ml of
water. A solution of 3.2 g of  and 10 ml of water. A solution of 3.2 g of
2- 2-(dimethylamino)-ethyl chloride-hydrochloride in 5
(dimethylamino)-ethyl chloride-hydrochloride in 5 ml of water was added to
the above mixture during  ml of water was added dropwise to the above 5
minutes. Stirring was continued for 1 hour at  45  mixture during 5
minutes. Stirring was continued at room temperature and then for 6 hours at
[err].     room temperature for 1 hour and then at [err] for 24 After
cooling to room temperature the aqueous     hours. After cooling to room
temperature the aque- phase was separated and discarded and the         ous
phase was separated and discarded and the methylene chloride was then
removed under vacu-   methylene chloride was removed under vacuum um.
50  Petroleum ether (40-60 ) was added to the viscous The  crude
cis(+)-2-(4'-methoxyphenyl)-3-    residue which induced crystallisation.
The crystals hydroxy-5-(2'-dimethylaminoethyl)-2,3-dihydro-1,5-  obtained
were filtered off and dried under vacuum benzothiazepin-4(5H)-one obtained
was dissolved   to yield 3.7 g of cis( + )-2-(4'-methoxyphenyl)-3- in 50 ml
of toluene and then extracted with 50 ml
hydroxy-5-(2'-dimethylaminoethyl)-2,3-dihydro-1,5- of 1% hydrochloric acid.
The acidic extract was  55  benzothiazepin-4(5H)-one; m.p. 88 - [err] made
basic with an excess of sodium bicarbonate   169 (C = 0,25, [err]. and then
extracted with 50 ml of toluene. The organic layer was then separated and
dried by     Example 7 
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cis(+)-2-(4'-methoxyphenyl)-3-hydroxy-  loro ethane and 14 ml of water. A
solution of 6.4 g 2,3-dihydro-1,5-benzothiazepin-4(5H)-one and 6.4 g  of
2-(dimethylamino)ethyl chloride-hydrochloride in of barium hydroxide
octahydrate were added with   10 ml of water was added dropwise to the
above vigorous stirring to 60 ml of chloroform and 10 ml  mixture in the
course of 5 minutes. Stirring was of water. A solution of 3.2 g of
2-(dimethylamino)-   s   continued at room temperature for 1 hour and then
ethyl chloride-hydrochloride in 5 ml of water was  for 1.5 hours at 70 .
added dropwise to the above mixture in the course    After cooling to room
temperature the unreac- of 5 minutes. Stirring was continued for 24 hours
at  ted barium hydroxide octahydrate was filtered off. room temperature.
and then for 8 hours at [err]   the aqueous phase was separated and
discarded After cooling to room temperature the aqueous   10  and the
1,2-dichloroethane was removed under phase was separated and discarded and
the chlo-   vacuum. roform  was removed under vacuum. Petroleum
The  crude  cis( + )-2-(4'-methoxyphenyl)-3- ether (40-60 ) was added to
the viscous residue   hydroxy-5-(2'dimethylaminoethyl)-2,3-dihydro-1,5-
which induced crystallisation. The precipitated cry-
benzothiazepin-4(5H)-one was dissolved in 50 ml of stals were filtered off
and dried under vacuum to  15  toluene and then treated with an excess of
sodium yield 3.63 g of cis(+)-2-(4'-methoxyphenyl)-3-    bicarbonate and
then extracted with 100 ml of
hydroxy-5-(2'-dimethylaminoethyl)-2,3-dihydro-1,5-  toluene. The organic
layer was separated and dried benzothiazepin-4(5H)-one; m.p. [err]+ 169
by azeotropic distillation using a Dean Stark ap- (C = 0.25,[err].
paratus. 3.7 g of acetic acid anhydride were added 20  and the resulting
mixture was further treated as Example 8
described in Example 3 to yield 6.94 g of diltiazem hydrochloride; m.p. 211
- [err]. 0.4 g of triethylbenzylammonium chloride, 6 g of
cis(+)-2-(4'-methoxyphenyl)-3-hydroxy-2,3-  Example 10
dihydro-1,5-benzothiazepin-4(5H)-one and 14.8 g   25 Of barium hydroxide
octahydrate were added un-       0.2 g of triethylbenzylammonium chloride,
3 g der vigorous stirring to 120 ml of chloroform and  of trans(err)-2-(4'
-methoxyphenyl)-3-hydroxy-2,3- 141 ml of water. A solution of 6.4 g of 2-
dihydro-1,5-benzothiazepin-4(5H)-one and 6.4 g of (dimethylamino)-ethyl
chloride-hydrochloride in 10  barium hydroxide octahydrate were added under
ml of water was added dropwise to the above   30  vigorous stirring to 60
ml of 1,2-dichloroethane and mixture in the course of 5 minutes. Stirring
was  7 ml of water. A solution of 3.2 g of 2- continued for 17 hours at
room temperature and   (dimethylamino)-ethyl chloride-hydrochloride in 5
then for 2 hours at [err] After cooling to room    ml of water was added
dropwise to the above temperature  unreacted  barium  hydroxide  oc-
mixture during 5 minutes. Stirring was continued at tahydrate was filtered
off, the aqueous phase was  35  room temperature for 1 hour and then for
1.5 hours separated and discarded and the chloroform was    at 70 . removed
under vacuum.                                After cooling to room
temperature the aqueous The   crude  cis(+)-2-(4'-methoxyphenyl)-3-   phase
was separated and discarded and the 1,2-
hydroxy-5-(2'-dimethylaminoethyl)-2,3-dihydro-1,5-  dichloroethane was
removed under vacuum. The benzothiazepin-4(5H)-one obtained was dissolved
40  residue was dissolved in 50 ml of toluene and then in 50 ml of toluene
and then extracted with 100 ml  extracted with 50 ml of 3% HC1. The acidic
extract of 2.8% hydrochloric acid. The acidic extract was  was treated with
an excess of a sodium bicar- treated with an excess of sodium bicarbonate
and  bonate solution and then extracted with 50 ml of then extracted with
100 ml of toluene. The organic  toluene. The toluene was removed under
vacuum layer was separated and dried by azeotropic dis-  45  to yield 3.5 g
of trans(+)-2-(4'-methoxyphenyl)-3- tillation using a Dean Stark apparatus.
4 g of acetic  hydroxy-5-(2'-dimethylaminoethyl)-2,3-dihydro-1.5- acid
anhydride were added to the dried organic    benzothiazepin-4(5H)-one; m.p.
115 - 117 layer and the, resulting mixture was treated as described in
Example 3 to yield 7.6 g of diltiazem  Claims hydrochloride; m.p. 212;
[err] = 117.97 (C = 1,  50 1. A  process for the  preparation  of ben-
zothiazepin derivatives of general formula I Example 9 6 g of
cis(+)-2-(4-methoxyphenyl)-3-hydroxy-   55
2,3-dihydro-1,5-benzothiazepin-4(5H)-one and 6.4 g of barium hydroxide
octahydrate were added under 



vigorous mechanical stirring to 120 ml of 1,2-dich- 5    7
EP 0 158 303 B1                    8   *   C   L       M   S 3 g of
cis(+)-2-(4'-methoxyphenyl)-3-hydroxy-  loro ethane and 14 ml of water. A
solution of 6.4 g 2.3-dihydro-1,5-benzothiazepin-4(5H)-one and 6.4 g  of
2-(dimethylamino)ethyl chloride-hydrochloride in of barium hydroxide
octahydrate were added with   10 ml of water was added dropwise to the
above vigorous stirring to 60 ml of chloroform and 10 ml  mixture in the
course of 5 minutes. Stirring was of water. A solution of 3.2 g of
2-(dimethylamino)-   5   continued at room temperature for 1 hour and then
ethyl chloride-hydrochloride in 5 ml of water was  for 1.5 hours at [err]
added dropwise to the above mixture in the course     After cooling to room
temperature the unreac- of 5 minutes. Stirring was continued for 24 hours
at  ted barium hydroxide octahydrate was filtered off, room temperature.
and then for 8 hours at 40 .    the aqueous phase was separated and
discarded After cooling to room temperature the aqueous   10  and the
1.2-dichloroethane was removed under phase was separated and discarded and
the chlo-   vacuum. roform  was removed under vacuum. Petroleum
The  crude  cis( + )-2-(4'-methoxyphenyl)-3- ether (40-[err]) was added to
the viscous residue   hydroxy-5-(2'dimethylaminoethyl)-2,3-dihydro-1,5-
which induced crystallisation. The precipitated cry-
benzothiazepin-4(5H)-one was dissolved in 50 ml of stals were filtered off
and dried under vacuum to  15  toluene and then treated with an excess of
sodium yield 3.63 g of cis( + )-2-(4'-methoxyphenyl)-3-  bicarbonate and
then extracted with 100 ml of
hydroxy-5-(2'-dimethylaminoethyl)-2,3-dihydro-1,5-  toluene. The organic
layer was separated and dried benzothiazepin-4(5H)-one; m.p. [err]   by
azeotropic distillation using a Dean Stark ap- (C = 0.25, [err].
paratus. 3.7 g of acetic acid anhydride were added 20  and the resulting
mixture was further treated as Example 8
described in Example 3 to yield 6.94 g of diltiazem hydrochloride; m.p. 211
- [err]. 0.4 g of triethylbenzylammonium chloride, 6 g of
cis(+)-2-(4'-methoxyphenyl)-3-hydroxy-2.3-  Example 10
dihydro-1,5-benzothiazepin-4(5H)-one and 14.8 g   25 Of barium hydroxide
octahydrate were added un-        0.2 g of triethylbenzylammonium chloride,
3 g der vigorous stirring to 120 ml of chloroform and  of trans()-2-(4'
-methoxyphenyl)-3-hydroxy-2,3- 141 ml of water. A solution of 6.4 g of 2-
dihydro-1.5-benzothiazepin-4(5H)-one and 6.4 g of (dimethylamino)-ethyl
chloride-hydrochloride in 10  barium hydroxide octahydrate were added under
ml of water was added dropwise to the above   30  vigorous stirring to 60
ml of 1.2-dichloroethane and mixture in the course of 5 minutes. Stirring
was  7 ml of water. A  solution of 3.2 g of 2- continued for 17 hours at
room temperature and    (dimethylamino)-ethyl chloride-hydrochloride in 5
then, for 2 hours at [err] . After cooling to room   ml of water was added
dropwise to the above temperature  unreacted  barium  hydroxide  oc-
mixture during 5 minutes. Stirring was continued at tahydrate was filtered
off, the aqueous phase was  35  room temperature for 1 hour and then for
1.5 hours separated and discarded and the chloroform was    at 70 removed
under vacuum.                                 After cooling to room
temperature the aqueous The   crude  cis(+)-2-(4'-methoxyphenyl)-3-
phase was separated and discarded and the 1.2-
hydroxy-5-(2'-dimethylaminoethyl)-2,3-dihydro-1,5-  dichloroethane was
removed under vacuum. The benzothiazepin-4(5H)-one obtained was dissolved
40  residue was dissolved in 50 ml of toluene and then in 50 ml of toluene
and then extracted with 100 ml  extracted with 50 ml of 3% HCl. The acidic
extract of 2.8% hydrochloric acid. The acidic extract was  was treated with
an excess of a sodium bicar- treated with an excess of sodium bicarbonate
and  bonate solution and then extracted with 50 ml of then extracted with
100 ml of toluene. The organic  toluene. The toluene was removed under
vacuum layer was separated and dried by azeotropic dis-  45  to yield 3.5 g
of trans(+)-2-{4'-methoxyphenyl)-3- tillation using a Dean Stark apparatus.
4 g of acetic  hydroxy-5-(2'-dimethylaminoethyl)-2,3-dihydro-1.5- acid
anhydride were added to the dried organic    benzothiazepin-4(5H)-one; m.p.
115 - 117. layer and the resulting mixture was treated as described in
Example 3 to yield 7.6 g of diltiazem  Claims hydrochloride; m.p. 212;[err]
= 117.97 (C = 1,  so 1. A  process for the  preparation  of ben-
zothiazepin derivatives of general formula I Example 9 6 g of
cis(+)-2-(4'-methoxyphenyl)-3-hydroxy-  55
2,3-dihydro-1,5-benzothiazepin-4(5H)-one and 6.4 g 



of barium hydroxide octahydrate were added under vigorous mechanical
stirring to 120 ml of 1,2-dich- 5    9               EP 0 158 303 B1
10 lide. S                                 7. A process according to any of
claims 1 to 6, wherein the amount of calcium hydroxide or 5       barium
hydroxide used is 1-3 moles per mole of the compound of general formula II.
[err]                          8  A process according to any of claims 1 to
7, wherein the amount of aliphatic polychlorinated 10      hydrocarbon
solvent used is 15-40 ml per g of the compound of general formula 11.
wherein R stands for hydrogen and acetyl or of acid addition salts thereof
in which a corre-  9. A process according to any of claims 1 to 8, sponding
compound of general formula II            wherein the amount of water used
is 3-10 ml 15    per g of the compound of general formula II. 10. A process
according to any of claims 1 to 9, wherein the ratio aliphatic chlorinated
hydro- carbon solvent water is 2:1 to 10:1. 20 11. A process according to
claim 6, wherein the amount of quaternary  ammonium  halide [err]
present is 1-10% by weight of the compound of general formula II. 25 in
which R has the same meaning as above is     Revendications reacted with
2-(dimethylamino)-ethyl chloride in a biphasic system  of water and a non-
1. Procedd  de preparation de derives de la ben- combustible
aliphatic-polychiorinated hydrocar-    zothiaz6pine de la formule g6ndrale
I bon solvent in the presence of calcium hydrox-  30 ide or of barium
hydroxide. 2. A process according to claim 1, in which the compound of
general formula I is converted into the acid addition salt by reacting said
35 compound in a suitable solvent with an appro- priate inorganic or
organic acid. 3. A process according to claim 1 or 2, wherein
[err] the compound of general formula I in which R   40 stands for hydrogen
is acetylated directly with- out purification. dans laquelle R repr6sente
un atome d'hydro- 4. A process according to any. of claims 1 to 3,
gene ou le radical acktyle, ou de ses sels wherein the reaction is
performed at tempera-  45  d'addition d'acides, caract6ris6 en ce que lI'on
tures between 15' and the refluxing tempera-       fait r6agir un compos6
correspondent de la ture of the aliphatic polychlorinated hydrocar-
formule g6nerale 11 bon solvent. 5. A process according to any of claims 1
to 4,  50 wherein the aliphatic polychlorinated hydrocar- bon solvent is
selected from the group com- prising methylene chloride, chloroform and
1,2- dichloroethane. 55 6. A process according to any of claims 1 to 5,
[err] wherein the reaction is performed in the pres- ence of a suitable
quaternary ammonium ha- 6  



11               EP 0 158 303 B1                    12 dans laquelle R
possede les significations qui     du solvant hydocarbon6 chlore
aliphatique a lui ont ete attribuees ci-dessus, avec le chloru-  I'eau
fluctue de 2:1 a 10:1. re de 2-(dim6thylamino)-dthyle, dans un syste- me a
deux phases, constitue d'eau et d'un      11. Procede suivant la
revendication 6, caract6rise solvant hydrocarbone polychlor6 aliphatique
5    en ce que la quantite d'halogenure d'ammo- non combustible, en
presence d'hydroxyde de        nium quaternaire presente varie de 1 a 10%
calcium ou d'hydroxyde de baryum.                  en poids par rapport au
compose de la formule generale II. 2. Proc6d6 suivant la revendication 1,
caract6ris6 en ce que l'on convertit le compos6 de la  10  Anspriche
formule gdnerale I en son sel d'addition d'aci- de par la r6action de ce
compos6 avec un       1. Verfahren zum Flerstellen von Benzothiazepin-
acide inorganique ou organique approprie dans      Derivaten der
allgemeinen Formel I un solvant convenable. 15 3. Proc6de suivant la
revendication 1 ou 2, carac-                               OC 004 t6rise en
ce que l'on acetyle directement le compos6 de la formule g6nerale I dans
laquel-                 5 le R represente un atome d'hydrogene, sans
OR purification pr6alable.                    20 4. Proced6 suivant l'une
quelconque des revendi-                               3 0 cations 1 a 3,
caract6rise en ce que l'on r6ali-              CH 2C  NCH se la reaction a
des temperatures qui varient                              3 de 15  a la
temperature de reflux du solvant  25 hydrocarbons polychlor6 aliphatique.
worin R fir Wasserstoff und Acetyl steht, oder 5. Proc6d6 suivant l'une
quelconque des revendi-       Sbureadditionssalzen derselben, dadurch ge-
cations 1 a 4, caract6rise en ce que l'on choi-    kennzeichnet, daB eine
entsprechende Ver- sit le solvant hydrocarbone polychlore aliphati-  30
bindung der aligemeinen Formel II que dans le groupe form6 par le chlorure
de methylene, le chloroforme et le 1,2-dichloretha- ne.
C04 6. Procede suivant I'une quelconque des revendi-  35 cations 1 a 5,
caract6rise en ce que l'on r6ali- se la reaction en presence d'un
halog6nure            r             j      'OR d'ammonium quaternaire
convenable.                                < H   0 7. Procede suivant l'une
quelconque des revendi-  40 cations 1 a 6, caract6rise en ce que la
quantite d'hydroxyde de calcium ou d'hydroxyde de baryum utilisee varie de
1 a 3 moles par mole du compose de ia formule generale 11.
worin R die gleiche Bedeutung wie oben be- 45      sitzt, mit
2-(Dimethylamino)-ethylchlorid in ei- 8. Proced6 suivant l'une quelconque
des revendi-       nem zweiphasigen System aus Wasser und cations 1 a 7,
caracteris6 en ce que la quantite   einem nicht entzOndlichen aliphatischen
poly- de solvant hydrocarbone polychlor6 aliphatique     chlorierten
Kohlenwasserstoff-Losungsmittel in utilisde fluctue de 15 a 40 ml par
gramme du       Anwesenheit von Calciumhydroxid oder Ban- compose de la
formule generale 11.        50       umhydroxid umgesetzt wird. 9. Proced6
suivant l'une quelconque des revendi-   2. Verfahren nach Anspruch 1,
dadurch gekenn- cations 1 a 8, caracterise en ce que la quantite
zelchnet, daB die Verbindung der allgemeinen d'eau utilis6e varie de 3 a 10
ml par gramme       Formel I durch Umsetzung derselben in einem du compose
de la formule g6nerale IL.     55       geeigneten Losungsmittel mit einer
geeigneten anorganischen oder organischen Saure in der 10. Proced6 suivant
I'une quelconque des revendi-      Saureadditionszahl Obergef0hrt wird.
cations 1 a 9, caracterise en ce que le rapport 7   
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S* Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB die
Verbindung der all- gemeinen Formel I, in welcher R fOr Wasser- stoff
steht, direkt ohne Reinigung acetyliert wird.
5 4. Verfahren nach einem der AnsprUche 1 bis 3, dadurch gekennzelchnet,
daB die Reaktion bei einer Temperatur zwischen 15 und der
RUckfluBtemperatur des aliphatischen polychlo-   10 rierten
Kohlenwasserstoff-Losungsmittels durc.hgeflhrt wird. 5. Verfahren nach
einem der AnsprUche 1 bis 4, dadurch gekennzeichnet, daB das aliphati-  15
sche   polychlorierte   Kohlenwasserstoff-Lo- sungsmittel ausgewahIt ist
aus der Gruppe aus Methylenchlorid, Chloroform und 1,2-Dichloret- Y_,  han.
20 6. Verfahren nach einem der AnsprOche 1 bis 5, dadurch gekennzelchnet,
daB die Reaktion in Anwesenheit eines geeigneten quartaren
Ammoniumhalogenids durchgefOhrt wird. 25 7. Verfahren nach einem der
Anspr~che 1 bis 6, dadurch gekennzeichnet, daB die Menge an angewandtem
Calciumhydroxid oder Bariumh- ydroxid 1 bis 3 Mole je Mol der Verbindung
der aligemeinen Formel II betragt.         30 8. Verfahren nach einem der
AnsprUche 1 bis 7, dadurch gekennzelchnet, daB die Menge des angewandten
aliphatischen polychlorierten Kohlenwasserstoff-L6sungsmittels 15 bis 40 ml
S5 je g der Verbindung der allgemeinen Formel II betragt. 9. Verfahren nach
einem der AnsprOche 1 bis 8, dadurch gekennzeichnet, daB die Menge an   40
angewandtem Wasser 3 bis. 10 ml je g der Verbindung der ailgemeinen Formel
II betragt. 10. Verfahren nach einem der AnsprOche 1 bis 9, dadurch
gekennzeichnet, daB das Verhaltnis  45 von        aliphatischem
chlorierten Kohlenwasserstoff-L6sungsmittel:Wasser  2:1 bis 10:1 betragt.
11. Verfahren nach Anspruch 6, dadurch gekenn-   50 zeichnet, daB die Menge
an anwesendem quartaren Ammoniumhalogenid 1 bis 10 Gew.- % der Verbindung
der allgemeinen Formel II betragt. 55 8    


