
0 127 882 Description This invention relates to novel
8-chloro-1,5-benzothiazepine derivatives, processes for preparing the same
and pharmaceutical compositions. More particularly, it relates to a
compound of the formula I 5 [err] 15 wherein [err] is hydrogen, [err] to
[err] alkyl or a group of the formula: R4CO-, each of [err] and [err] is
[err] to [err] alkyl and R4 is hydrogen or C, to Cs alkyl, or a
pharmaceutically acceptable acid addition salt thereof. U.S. Patent
3,562,257 discloses various benzothiazepine derivatives including
7-chloro-1,5-benzo- thiazepine derivatives such as
2-(4-methoxyphenyl)-3-hydroxy or (acetoxy)-5-[2-(dimethylamino)ethyll-7- 20
chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-one. Said U.S. Patent also
discloses that these benzo- thiazepine derivatives show antidepressive,
tranquillizing and/or coronary vasodilating activities. As a result of
various investigations, we have now found that the compound (1) of the
present invention or a pharmaceutically acceptable acid addition salt
thereof is useful as a hypotensive agent and/or a cerebral or coronary
vasodilator. The compound (I) of the invention is especially characteristic
in that it 25   shows a strong hypotensive activity. For example, when
administered orally to spontaneously hypertensive rats (SHR),
(+)-cis-2-(4methoxyphenyl)-3-acetoxy-5-[2-(dimethylamino-ethyll-8-chloro-2,
3- dihydro-1 ,5-benzothiazepin-4(5H)-one maleate at a dose of 30 mg/kg
shows a decrease of about 86 mm Hg or 68 mm Hg in blood pressure of said
SHR one or 4 hours after administration of the test compound. The compound
(I) of the present invention also shows a potent cerebral or coronary
vasodilating 30   activity. For example,
(+)-cis-2-(4-methoxyphenyl)-3-acetoxy-5[2-(dimethylamino)ethyll-chloro-2,3-
dihydro-1 ,5-benzothiazepin-4(5H)-[err] hydrochloride and
(+)-cis-2-(4-methoxyphenyl)-3-propionyloxy-5-
[2-(dimethylamino)ethyl]-8-chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-one
oxalate when administered intraarterially to anesthetized dogs show
remarkable increase in vertebral artery blood flow, and said cerebra!
vasodilating activity of the compounds of the invention are about 24 to 25
times stronger than that 35   of papaverine and are about 5 times stronger
than that of ()-cis-2-(4-methoxyphenyl)-3-acetoxy-5-[2-
(dimethylamino)ethyll-7-chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-one
hydrochloride. On the other hand, when the coronary vasolidating activity
is estimated by the Langendorff method using isolated hearts of guinea
pigs, said activity of
(+)-cis-2-(4-methoxyphenyl)-3-acetoxy-5-[2-(dimethylamino)ethyl]-8-
chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-one hydrochloride is about 10
times stronger than that of 40   papaverine. Moreover, the compound (I) of
the present invention is characterised by its longer-lasting therapeutic
effects (i.e., longer-lasting hypotensive activity and longer-lasting
cerebral or coronary vasodilating activity) as compared with
()-cis-2-(4-methoxyphenyl)-3-acetoxy-5-[2-(dimethylamino)ethyl]-7-chloro-2,
3- dihydro-1 ,5-benzothiazepin-4(5H)-one. 45      In addition, the compound
(1) of the present invention has a potent platelet aggregation-inhibiting
activity, shows no substantial side effects (e.g., central nervous system
effect) and, at the same time, is low in toxicity. For example, the acute
toxicity [err] of (+)-cis-2-(4-methoxyphenyl)-3-acetoxy-5-[2-
(dimethylamino)ethyll-8-chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-one
hydrochloride when orally administered to mice is more than 100 mg/kg. 50
Representative examples of the compounds of the present invention include
those of the formula (1) in which [err] is hydrogen, lower alkyl of one to
5 carbon atoms such as methyl, ethyl, propyl, butyl or pentyl or a group of
the formula: [err] (wherein [err] is hydrogen or lower alkyl of one to 5
carbon atoms such as methyl, ethyl, propyl, butyl or pentyl); and each of
[err] and [err] is lower alkyl of one to 5 carbon atoms such as methyl,
ethyl, propyl, butyl or pentyl. Among the compounds of the present
invention, a preferred 55   subgenus is those of the formula (I) in which
[err] is hydrogen, methyl, formyl, acetyl, propionyl, butyryl or valeryl,
and each of [err] and [err] is alkyl of one to 3 carbon atoms. More
preferred subgenus is. those of the formula (I) in which [err] is hydrogen,
methyl, formyl, acetyl or propionyl, and each of [err] and [err] is methyl
or ethyl. Another preferred subgenus is those of the formula (I) in which
[err] is hydrogen. Other preferred subgenus is those of the formula (I) in
which [err] is a group of the formula: R4CO- (wherein [err] is hydrogen 



60   or [err] to [err] alkyl). Still other preferred subgenus is those of
the formula (1) in which [err] is acetyl or propionyl, R2 is methyl and
[err] is methyl or ethyl. Further preferred subgenus isthose of the formula
(I) in which [err] is acetyl or propionyl and [err] and [err] are both
methyl. Most preferred subgenus is those of the formula (I) in which [err]
is acetyl, R2 is methyl and [err] is methyl or ethyl. While the compound
(I) of the present invention can exist in the form of two stereoisomers
(i.e., cis and 65  trans isomers) or four optical isomers (i.e., (+)-cis,
(-)-cis, (+)-trans and (-)-trans isomers) due to the two 2    0 127 882
asymmetric carbon atoms involved therein, all of these optical isomers or a
mixture thereof are included within the scope of the invention. Among said
isomers, however, the cis isomer, especially the (+)-cis isomer, of the
compound (I) is preferred for medicinal use. According to the present
invention, the compound (I) in which [err] is hydrogen or a group of the 5
formula: [err] (wherein [err] is the same as defined above) can be prepared
by condensing a compound of the formula II: [err] 15  wherein [err] is
hydrogen or a group of the formula: [er] (wherein R4 is the same as defined
above), or a salt thereof with a compound of the formula III [err] wherein
[err] and [err]are the same as defined above and X is halogen, or a salt
thereof to give a compound of 25  the formula I-a: [err] 35 wherein [err]
and [err] are the same as defined above. Altematively, the compound (I) in
which R' is a group of the formula:[err] (wherein R4 is the same as defined
above) can be prepared by condensing a compound of the formula l-b: [err]
wherein [err] and [err] are the same as defined above, or a salt thereof
with a compound of the formula IV [err] wherein R is the same as defined
above, or a reactive derivative thereof to giv a compound of the formula 55
l-c. [err] 65  wherein [err] and [err] are the same as defined above.    0
127 882 On the other hand, the compound (I) in which [err] is [err] to
[err] alkyl can be prepared by reacting the compound (I-b) or a salt
thereof with a compound of the formula V wherein [err] is [err] to [err]
alkyl and X' is a reactive residue, to give a compound of the formula l-d
[err] 15  wherein [err] and [err] are the same as defined above. The
condensation of the compound (II) or a salt thereof with the compound (III)
or a salt thereof can be carried out in a solvent. Suitable salt of the
compound (II) includes, for example, alkali metal salts such as sodium or
potassium salts. When the compound (II) is used in free form, it is
preferred to carry out the reaction in the presence of an alkali agent. The
alkali agent includes, for example, alkali metal hydroxide 20  (e.g.
potasssium hydroxide, sodium hydroxide), alkali metal carbonate (e.g.,
potassium carbonate, sodium carbonate) and alkali metal hydride (e.g.
sodium hydride). Examples of the salt of the compound (III) includes acid
addition salts thereof such as hydrochloride or hydrobromide. Acetone,
ethyl acetate, 



dimethylsulfoxide, dimethylformamide, acetonitrile, tetrahydrofuran and
dioxane are suitable as the solvent. It is preferred to carry out the
reaction at a temperature of 0 to 100C, especially at 20 to [err] 25
The condensation of the compound (I-b) or a salt thereof with a reactive
derivation of the compound (IV) can be conducted in a solvent in the
presence or absence of an acid acceptor. Examples of the salt of the
compound (I-b) include acid addition salts thereof such as hydrochloride or
hydrobromide. The reactive derivative of the compound (IV) includes, for
example, mixed acid anhydride (e.g., acid anhydride of formic acid and
acetic acid), [err] to [err] alkanoic acid anhydride (e.g., acetic
anhydride, propionic anhydride) and C2 to 30  [err] alkanoyl halide (e.g.,
acetyl chloride, propionyl chloride, butyryl chloride, valeryl chloride).
The acid acceptor includes, for example, pyridine, triethylamine,
N-methylpiperidine, N-methylmorpholine, N- methylpyrrolidine and
N-ethyl-N,N-diisopropylamine. Acetic acid, chloroform, dichloromethane,
dimethyl- formamide and tetrahydrofuran are suitable as the solvent. When
an excess amount of acetic anhydride is used as the reactive derivative of
the compound (IV), it is-not always necessary to use the solvent because 35
said acetic anhydride serves as the solvent. It is preferred to carry out
the reaction at a temperature of -10 to [err], i.e., at a temperature of 20
to [err] if the [err] to [err] alkanoic acid anhydride is used as the
reactive derivative of the compound (IV); or at a temperature of -10 to
[err] if the mixed acid anhydride or the [err] to [err] alkanoic acid
halide is used as the reactive derivative. On the other hand, when the
compound (IV) is used in the form of free acid, the condensation thereof 40
with the compound (I-b) or a salt thereof may be carried out in a solvent
in the presence of a condensing agent. The condensing agent includes, for
example, dicyclohexylcarbodiimide, N,N'-carbonyidiimidazol, 1-
methyl-2-halopyridinium iodide (e.g., 1-methyl-2-bromopyridinium iodide),
methoxyacetylene and [err]. Methylene chloride, 1,2-dichloroethane,
chloroform, benzene, toluene, tetrahydrofuran and dioxane are suitable as
the solvent. It is preferred to carry out the rection at a temperature of 0
to [err] 45  especially at 0 to [err] The reaction of the compound (I-b) or
a salt thereof with the compound (V) can be conducted in a solvent in the
presence of an cid acceptor. Examples of the compound (V) include [err] to
[err] alkyl halide (e.g., methyl iodide, ethyl iodide). The acid acceptor
includes, for example, sodium hydride, sodium hydroxide, potassium
hydroxide, potassium  carbonate and sodium  carbonate.- Benzene, toluene,
so  tetrahydrofuran, dioxane, dimethylformamide or dimethylsulfoxide are
suitable as the solvent. It is preferred to carry out the reaction at a
temperature of 20 to [err], especially at [err] to [err] The starting
compound (II) or (I-b) of the present invention involves four optical
isomers (i.e., (+)-cis, (-)-cis, (+)-trans and (-)-trans isomers) due to
the two asymmetric carbon atoms at the 2- and 3-positions of
benzothiazepine skeleton. However, since all of the above-mentioned
reactions of the invention can be 55  carried out without racemization the
compound (I) of the invention in an optically active form can be readily
obtained by the use of the corresponding optically active isomer of the
compound (II) or (I-b) as the starting material. The starting compound (II)
in which [err] is hydrogen is novel and can be prepared according to the
methods shown by the following reaction scheme: 60 65 4    0 127 882
12 (method A) [err]    0 127 882 According to Method A, the compound (Il-a)
can be prepared by reacting 2-amino-5-chloirothiophenol 



(VI) with the 3-(p-methoxyphenyl)glycidate (VII). On the other hand,
according to Method B, the compound (Il-a) can be prepared by (i) reacting
2- amino-5-chlorothiophenol (VI) with the 3-(p-methoxyphenyl)glycidate
(VII) to give the propionate 5   compound (VIII), (ii) optionally
hydrolyzing the compound (VIII) to give the propionic acid compound (IX)
and (iii) subjecting the compound (Vill) or (IX) to intramolecular
cyclization. Further, according to Method (C), the compound (Il-a) can be
prepared by (i) reacting 2-nitro-5- chlorothiophenol (X) with the
3-(p-methoxyphenyl)glycidate (VII) to give the propionate compound (XI),
(ii) hydrolyzing the compound (Xl) to give the compound (XII), (iii)
reducing the compound (XII) to give the 10  compound (IX) and (iv)
subjecting the compound (IX) to intramolecular cyclization. The reaction in
Method A, i.e., the reaction of the compound (VI) with the compound (VII),
can be accomplished by heating a mixture of the compound (VI) and the
compound (VII) at a temperature of [err] to [err]. The reaction may be
carried out either in a solvent (e.g., xylene, diphenyl ether, p-cymene) or
without solvent. When the compound (Il-a) is formed in the form of a
mixture of two stereoisomers (i.e., cis 15  and trans isomers), they can be
separated from each other by their difference in solubility in a solvent
such as lower alkanol (e.g., ethanol) or by column chromatography. The
first step in Method B, i.e., the reaction of the compound (VI) with the
compound (VII), can be accomplished by heating a mixture of the compounds
(VI) and (VII) at a temperature of 40 to [err] especially at 60 to [err] in
a solvent. Toluene, benzene, acetonitrile and dioxane are suitable as the
20  solvent. When the starting compound (VII) is lower alkyl
trans-3-(4-methoxyphenyl)glycidate, the threo isomer of the compound (Vil)
is obtained. The subsequent optional hydrolysis of the compound (Vil) can
be conducted by treating said compound with an alkali agent in a solvent.
The alkali agent includes, for example, potassium hydroxide, sodium
hydroxide, potassium carbonate and sodium carbonate. Alkanol (e.g.,
methanol, ethanol) and a 25   mixture of water and said alkanol are
suitable as the solvent. It is preferred to carry out the reaction at a
temperature of 00 to [err], especially at [err] to [err] If required, the
compound (IX) thus obtained may be optically resolved into each optically
active enantiomers by using. an optically active resolving agent such as
optically active isomer of p-hydroxy- phenylglycine ester r cinchonidine.
For example, the optical resolution of (+)-threo-2-hydroxy-3-(2-amino- 30
5-chlorophenylthio)-3-(4-methoxyphenyl)propionic acid can be accomplished
by the steps of reacting said- compound with an optically active
p-hydroxyphenylglycine methyl ester to form the diastereoismeric salts
thereof, and separating the diastereoisomeric salts from each other by
selective crystallization. By said selective crystallization, less soluble
diastereoismeric salt is obtained as crystals from the solution, and the
more soluble one remains dissolved in the solution. To illustrate more
specifically, (+)-threo-2-hydroxy-3- 35
(2-amino-5-chlorophenylthio)-3-(4-methoxyphenyl)propionic acid forms the
less soluble diastereoisomeric salt if L-p-hydroxyphenylglycine methyl
ester is used as the resolving agent, and, on the other hand, (-)-
threo-2-hydroxy-3-(2-amino-5-chlorophenylthio)-3-(4-methoxyphenyl)propionic
acid forms the less soluble diastereoisomeric salts if
D-p-hdyroxyphenylglycine methyl ester is used as the resolving agent.
Selective crystallization is carried out by recrystallizing the
diastereoisomeric salts from a solvent such a lower 40   alkanol (e.g.,
methanol, ethanol). After the optical resolution, the optically active
compound (IX) in free form can be regenerated by treating the thus-obtained
diastereoisomeric salt with an acid (e.g., hydrochloric acid). The
intramolecular cyclization of the thus-obtained racemic or optically active
compound (VIII) or (IX) can be carried out by heating it either in a
solvent or without solvent. Xylene, toluene, diphenyl ether, p- 45   cymene
and acetic acid are suitable as the solvent It is preferred to carry out
the reaction at a temperature of [err] to [err] especially under refluxing.
Alternatively, the intramolecular cyclization of the compound (VIII) may be
carried out at 0 to [err] in the presence of methylsulfinylcarbanion [err]
(prepared from dimethylsulfoxide and sodium hydride) in dimethylsulfoxide.
Moreover, the intramolecular cyclization of the compound (IX) may also be
carried out in a solvent in the presence of a condensing agent. so
Dicyclohexylcarbodiimide is used alone as the condensing agent or in
combination with 1-hydroxy- benzotriazole, 4-dimethylaminopyridine,
N-hydroxyphthalimide, N-hydroxysuccinimide, trichlorophenol, p-nitrophenol
or 3-hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine. Carbonyldiimidazole,
ethoxyacetylene 



and  1-methyl-2-halopyridinium   halide  (e.g., 1-methyl-2-chloropyridinium
iodide,  1-methyl-2- bromopyridinium iodide) are also used as the
condensing agent. 1-Methyl-2-halopyridinium halide, the 55   condensing
agent, may be used in combination with a base such as triethylamine or
tributylamine. Chloroform, dimethylformamide, carbon tetrachloride,
dichloromethane, 1,2-dichloroethane, ethyl acetate, tetrahydrofuran and
dioxane are suitable as the solvent. It is preferred to carry out the
reaction at temperature of [err] to [err] The first step in Method C, ie.,
the reaction of the compound (X) with the compound (VII), can be 60
conducted in the presence or absence of a catalyst in a solvent. The
catalyst includes, for example, Lewis acids such as zinc acetate, zinc
iodide, zinc chloride, stannous chloride, stannous octylate, stannic
chloride, stannic octylate, stannous stearate, boron trifluoride, sulfuric
acid and perchloric acid. Other Lewis acids which are described in European
patent publication No. 0 059 335 may also be used as the catalyst. Toluene,
benzene, xylene, dioxane, tetrahydrofuran, acetonitrile, carbon
tetrachloride, chloroform and 65    ether are suitable as the solvent. It
is preferred to carry Out the reaction at a temperature of [err] to [err] 6
0  127 882 especially  at 25 to  [err] When  the  starting  compound  (VII)
is lower alkyl trans-3-(4- methoxyphenyl)glycidate, the threo isomer of the
compound (Xl) is obtained. The hydrolysis of the compound (Xl) can be
conducted by treating said compound with an alkali agent in a solvent. The
alkali agent includes, for example, sodium hydroxide, potassium hydroxide,
sodium 5 carbonate and potassium carbonate. A mixture of water and lower
alkanol (e.g., methanol, ethanol, propanol), dimethylsulfoxide or
dimethylformamide is suitable as the solvent. It is preferred to carry out
the reaction at a temperature of [err] to [err], especially at [err] to
[err] If required, the compound (XII) thus obtained may be optically
resolved into each optically active enantiomers by using an optically
active resolving agent such as optically active isomer of lysine. For 10
example, the optical resolution of
()-threo-2-hdyroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-methoxy-
phenyl)-propionic acid can be accomplished by the steps of reacting said
compound with an optically active lysine to form the diastereoisomeric
salts thereof, and separating the diastereoisomeric salts from each other
by selective crystallization.
(+)-Threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-methoxy-
phenyl)propionic acid forms the less soluble diastereoisomeric salt if
L-lysine is used as the resolving 15  agent, and, on the other hand,
(-)-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-methoxyphenyl)-
propionic acid forms the less soluble diastereolsomeric salt if D-lysine is
used as the resolving agent. Selective crystallization is carried out by
recrystallizing the diastereoisomeric salts from a solvent such as
dimethylformamide or lower alkanol (e.g., methanol). After the optical
resolution, the optically active compound (XII) in free form can be
regenerated by treating the thus-obtained diastereoisomeric salt with 20
an acid (e.g., hydrochloric acid, sulfuric acid). The reduction of the
thus-obtained racemic or optically active compound (XII) can be conducted
by subjecting said compound to catalytic hydrogenation or treating said
compound with a metal or a metal salt and an acid. The catalytic
hydrogenation of the compound (XII) is carried out in the presence of a
catalyst in hydrogen gas atmosphere in a solvent. The catalyst includes,
for example, palladium-charcoal, 25   palladium black, Raney nickel and
Raney cobalt. Lower alkanol (e.g., methanol, ethanol, propanol), acetic
acid, tetrahydrofuran, dioxane and a mixture thereof are suitable as the
solvent. It is preferred to carry out the reaction at a temperature of
[err] to [err] under one to 20 atmospheric pressure. On the other hand, the
treatment of the compound (XII) with the metal or metal salt and the acid
is carried out in a solvent. The metal or metal salt includes, for example,
tin, zinc, iron, stannous chloride and ferrous sulfate. The acid 30
includes, for example, hydrochloric acid, hydrobromic acid, acetic acid and
propionic acid. Water, methanol, ethanol, acetic acid, ether,
tetrahydrofuran and a mixture thereof are suitable as the solvent. It is
preferred to carry out the reaction at a temperature of [err] to [err] The
intramolecular cyclization of the thus-obtained compound (IX) can be
carried out in the same 



manner as described in Method B. 35       On the other hand, the starting
compound (11) in which [err] is a group of the formula: [err]- (wherein
[err] is the same as defined above) is also novel and can be prepared by
acylating the compound (II-a) with the compound of the formula: [err]
(wherein [err] is the same as defined above) or a reactive derivative
thereof under the same conditions as employed in acylation of the compound
(I-b). All of the aforementioned reactions can be carried out without
racemization. 40  The compound (I) of the invention can be used for
pharmaceutical use either as the free base or as a pharmaceutically
acceptable acid addition salt thereof. Pharmaceutically acceptable acid
addition salts of the compound (I) are, for example, inorganic acid
addition salts which as hydrochloride, hydrobromide, hydroiodide,
perchlorate, sulfate or phosphate, or organic acid addition salts such as
oxalate, maleate, fumarate, tartrate or methanesulfonate. These salts may
be prepared, for example, by neutralizing the 45   compound (I) with an
acid. The compound (I) or a pharmaceutically acceptable acid addition salt
thereof can be administered either orally or parenterally. Further, the
compound (I) or its salt may be used in the form of a pharmaceutical
preparation containing the same compound in conjunction or admixture with a
pharmaceutical excipient suitable for oral or parenteral administration.
Suitable excipients include, for example, starch, lactose, glucose,
potassium phosphate, corn starch, arabic gum, stearic acid and other 50
known medicinal excipients. The pharmaceutical preparations may be in solid
form such as tablet, pills, capsules or suppositories; or in liquid form
such as solutions, suspensions or emulsions. Further, when administeed
parenterally, the pharmaceutical preparation may be used in the form of
injections. As mentioned hereinbefore, the compound (I) of the present
invention has a potent hypotensive activity, a potent cerebral or coronary
vasodilating activity, and a potent platelet aggregation-inhibiting 55
activity. Therefore, the compound (I) is useful for the treatment,
amelioration or prophylaxis of hypertension; cerebral diseases such as
cerebral vasospasm or cerebral infarction; and heart diseases such as
angina pectoris, arrhythmias or coronary or cardiac infarction in a
warm-blooded animal including human being. Especially, since the compound
(I) of the present invention shows stronger and longer- lasting therapeutic
effects (i.e., hypotensive, cerebral and coronary vasodilating activities)
and, at the same time, is lower in toxicity as compared with the
7-chloro-derivative (e.g., ()-cis-2-(4methoxyphenyl)-3-
acetoxy-5-[2-(diemthylamino)ethyll-7-chloro-2,3-dihydro-1,5-benzothiazepin-
4(5H)-one) of U.S. Patent No. 3,562,257, the compound (I) of the present
invention is much more useful as a hypotensive agent or a cerebral or
coronary vasodilator than the above-mentioned 7-chloro-derivative.
Therapeutic dose of the compound (I) or its salt depends on route of
administation, the age, weight and conditions of patients; and particular
diseases to be treated. In general, however, it may be used at a dose of
0.05 to 10 mg/kg/day, 7    15 0 127 882 especially at a dose of 0.5 to 10
mg/kg/day in the case of oral adminsitration or at a dose of 0.05 to 2
mg/kg/ day in the case of parenteral administration (e.g., intravenous
injection). Practically and presently preferred embodiments of the present
invention are illustratively shown in the following lines. Throughout the
specification, the terms "lower alkyl", "lower alkanoyl" and "lower 5
alkanoic acid" should be interpreted as referring to straight or branched
alkyl of one to 5 carbon atoms, straight or branched alkanoyl of 2 to 6
carbon atoms and straight or branched alkanoic acid of 2 to 6 carbon atoms,
respectively. Concomitantly, throughout the specification and claims, the
term "threo" means that the hydroxy and 2-amino-5-chlorophenylthio (or
2-nitro-5-chlorophneylthio) groups substituted at the 2- and 3-positions of
10  propionic acid have threo-type configuration (i.e., said two groups are
placed on opposite side of the central bond in the Fisher's projection
formula). Experiment 1 (Hypotensive activity) 



15     A test compound (dose: 30 mg/kg) dissolved or suspended in water was
administered orally to spontaneously hypertensive rats (SHR) (one group: 3
rats) fasted overnight. The systolic blood pressure of the rats was
measured by the tail plethysmographic technique [The Journal of Laboratory
and Clinical Medicine 78 (1971), page 957]. The hypotensive activity of the
test compound was estimated at one or 4 hours after dosing and expressed as
"-" if the decrease in blood pressure is less than 10 mm Hg; "+" if the 20
decrease is not less than 10 mm Hg but less than 20 mm Hg; "++" if the
decrease is not less than 20 mm Hg but less than 40 mm Hg; "+++" if the
decrease is not less than 40 mm Hg but less than 60 mm Hg; or "++++" if the
decrease is not less than 60 mm Hg. The results are shown in the following
Table 1. 25                                           TABLE 1 Hypotensive
activity 30
Aperiod of time after dosing Test compounds                               1
hr       4 hrs 35               (The compounds of the present invention)
(+)-cis-2-(4-methoxyphenyl)-3-acetoxy- 5-[2-(dimethylamino)ethyl]-8-chloro-
2,3-dihydro-1,5-benzothiazepin-4(5H)- one maleate
.++++      ++++ 40 (+)-cis-2-(4-methoxyphenyl)-3-acetoxy-
5-[2-(dimethylamino)ethyl]-8-chloro- 2.3-dihydro-l,5-benzothiazepin-4(5H)-
one hydrochloride                            ++        ++++ 45
()-cis-2-(4-methoxyphenyl)-3-acetoxy- 5-[2-(N-methyl-N-ethylamino)ethyll-8-
chloro-2,3-dihydro-1,5-benzothiazepin- 4(5H)-one hydrochloride
+++         +++ (known compound) ()-cis-2-(4-methoxyphenyl)-3-acetoxy-
5-[2-(dimethylamino)ehtyll-7-chloro- 2,3-dihydro-1,5-benzothiazepin-4(5H)-.
55                one hydrochloride                             -
Experiment 2 (Cerebral vasodilating activity) 60      Male dogs weighing 10
to 20 kg were anesthetized with sodium pentobarbital (30 mg/kg, intravenous
injection). The blood flow in vertebral artery was measured continuously by
means of an electromagnetic flowmeter under artificial respiration. A test
compound dissolved in an aqueous 5% glucose solution was injected into
vertebral artery. The cerebral vasodilating activity of the test compound
was estimated in terms of the potency ratio of said compound to papaverine,
which was calculated from the dose-response curves thereof. 8    0 127 882
16 The results are shown in the following Table 2. TABLE 2 5 Cerebral 



vasolidating activity Test compounds
(potency ratio) 10 (The compounds of the present invention)
(+)-cis-2-(4-methoxyphenyl)-3-acetoxy-5-[2.
(dimethylamino)ethyll-8-chloro-2,3-dihydro- 1 5-benzothiazepin-4(5H)-one
hydrochloride         25 15 (+)-cis-2-(4-methoxyphenyl)-3-propionyloxy-
5-(2-(dimethylamino)ethyll-8-chloro-2,3- dihyro-1
,5-benzothiazepin-4(5H)-one oxalate         23.7 20                (Known
compound) ()-cis-2-(4-methoxyphenyl)-3-acetoxy-5-[2-
(dimethylamino)ethyl]-7-chloro-2,3-dihydro- 1,5-benzothiazepin-4(5H)-one
hydrochloride         5 25                (Positive control) Papaverine
1 Experiment 3 30       Male dogs weighing about 20-24 kg (one group: 2
dogs) were anesthetized with sodium pentobarbital (36 mg/kg, intravenous
injection). The blood flow in vertebral artery was measured by means of an
electromagnetic flowmeter under artificial respiration. A test compound
(i.e., (+)-cis-2-(4-methoxyphenyl)-
3-acetoxy-5-[2-(dimethylamino)ethyl]-8-chloro-2,3-dihydro-1,5-benzothiazepi
n-4(5H)-one hydrochloride) in a physiological saline solution was injected
into the femoral vein at a dose of 200 [err]/kg. The cerebral 35
vasodilating activity of the test compound was estimated in terms of
"increase (A ml/minute) in vertebral artery blood flow" which was
calculated by subtracting "the blood flow measured immediately before
injection of test compound" from "the blood flow measured at a period of
time after injection of test compound". The results are shown in the
following Table 3. TABLE 3 Period of time after injection of test
Increase in vertebral- compound                 artery blood flow (minute)
(A ml/minute) 1                         58 3                          53 5
52 55                                          10
38 20                          21 30                          14 Experiment
4 (Coronary  vasodilating activity) Langendorff's method was used for
testing the effect on the coronary blood flow of the isolated heart of
guinse  pig (about 280 g). The isolated heart was perfused with
Locke-Ringer solution containing 2% of    0 127 882
17 defibrinated rabbit blood, which has been saturated with a mixed gas of
95% 02 and 5% solution of a test compound in an aqueous 5% glucose solution
was injected into the perfusing solution at a volume of 0.1 ml per heart.
The outflow of the perfusate was measured by means of a drop counter. 



The coronary vasodilating activity of the test compound was expressed as
"+" if the increase in 5   coronary blood flow is less than 0.5 ml/minute
at a dose of 100 [err]/heart; "+" if the increase is not less than 0.5
ml/minute at a dose of 100 pg/heart; "++" of the increase is not less than
0.5 ml/minute at a dose of 30 [err]/heart; and "+++" if the increase is not
less than 0.5 ml/minute at a dose of not more than 10 pg/heart. The results
are shown in the following Table 4. 10
TABLE 4 Coronary vasodilating 15                Test compounds
activity (The compounds of the present invention)
()-cis-2-(4-methoxyphenyl)-3-acetoxy-5-[2-
(dimethylamino)ethyl]-8-chloro-2,3-dihydro- 20
1,5-benzothiazepin4(5H)-one hydrochloride            + + + (
)-cis-2-(4-methoxyphenyl)-3-acetoxy-5-[2-
(dimethylamino)ethyll-8-chloro-2,3-dihydro- 1,5-benzothiazepin-4(5H)-one
hydrochloride         +++ 25 ()-cis-2-(4-methoxyphenyl)-3-acetoxy-5-(2-
(N-methyl-N-n-propylamino)ethyll-8-chloro-2,3- dihydro-1,5-ben
zothiazepin-4(5H)-one oxalate 30                (Positive control)
Papaverine       *                                    + Experiment 5 35
(Platelet aggregation-inhibiting activity) Blood was collected from the
abdominal aorta of male Sprague-Dawley rats which were anesthetized with
ether. Nine volumes of rat blood were mixed with one volume of an aqueous
trisodium citrate solution, and the mixture was centrifuged to give
platelet-rich plasma ("PRP") as the supernatant solution. The bottom layer
was further centrifuged to give platelet-poor plasma ("PPP") as the
supernatant solution. 40   Platelet counts were adjusted to 0.8-1 x [err]
for PRP by dilution with PPP. After a mixture of 200 [err] of the diluted
PRP and 25 [err] of a test compound solution (final concentration: 100
[err]/ml) was stirred for 2 minutes at 37C, 25 [err] of a collagen solution
[Biochim. Biophys. Acta. 186, page 254 (1969)) were added thereto. The
degree of platelet aggregation was estimated by Born's method [Nature, 194,
page 927 (1962)] and the percentage inhibition of platelet aggregation was
calculated therefrom. The platelet aggregation- 45  inhibiting activity of
the  test compound was expressed as (-) if the test compound showed less
than 10% inhibition of platelet aggregation; (+) if the test compound
showed not less than 10% inhibition of platelet aggregation but said
percentage inhibition was lower than that of acetylsalicylic acid (100
pg/mI); or (++) if the test compound showed the platelet
aggregation-inhibiting activity at least as strong as that of
acetylsalicylic acid (100 [err]/ml). 50      The results are shown in the
following Table 5. 65    0  127 882 TABLE 5
18 Platelet 5
aggregation- inhibiting Test compounds
activity (The compounds of the present invention) 10                (
)-cis-2-(4-methoxyphenyl)-3-acetoxy- 



5-[2-(dimethylamino)ethyll-8-chloro- 2,3-dihydro-1 5-benzothiazepin-4(5H)-
one hydrochloride 15               `(+ )-cis-2-(4-methoxyphenyl)-3-hydroxy-
5-2-(dimethylamino)ethyl]-8-chloro- 2,3-dihydro-1,5-benzothiazepin-4(5HI-
one oxalate                                           ++ 20
(+)-cis-2-(4-methoxyphenyl)-3-acetoxy-
5-[2-(diethylamino)ethyl]-8-chloro-2,3-
dihydro-1,5-benzothiazepin-4(5H)-one oxalate
++ 25                (f)-cis-2-(4-methoxyphenyl)-3-acetoxy-
5-[2-(diethylamino)ethyll-8-chloro-2,3- dihydro-1
,5-benzothiazepin-4(5H)-one 4(5H)-one oxalate
++ 30                (+)-cis-2-(4-methoxyphenyl)-3-acetoxy-
5-[2-(N-methyl-N-n-propylamino)ethyl]- 8-chloro-2,3-dihydro-1
,5-benzothiazepin- 4(5H)-one axalate                                     ++
35                ()-cis-2-(4-methoxyphenyl)-3-propionyloxy-
5-(2-(dimethylamino)ethyll-8-chloro-2,3-
dihydro-1,5-benzothiazepin-4(5H)-one oxalate         ++ 40
Example I A mixture of 6.8 g of
(+)-cis-2-(4-methoxyphenyl)-3-hydroxy-8-chloro-2,3-dihydro-1,5-benzothiazep
in- 4(5H)-one, 3.02 g of 2-(dimethylamino)ethyl chloride hydrochloride, 6.1
g of potassium carbonate and 150 ml of acetone is refluxed for 20 hours.
After the reaction is completed, insoluble materials are removed by
filtration and washed with ethanol. The washings are added to the filtrate,
and the combined solution is 45   evporated under reduced pressure to
remove solvent. The residue is dissovled in ethyl acetate, and the solution
is washed with water, dried and then evaporated to remove. solvent. The
residue is recrystallized from a mixture of ethyl acetate and n-hexane.
7.13 g of (+)-cis-2-(4-methoxyphenyl)-3-hydroxy-5-[2-
dimethylamino)ethyl]-8-chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-one  are
thereby  obtained  as colorless needles. 50      M.p. 122-[err] (decomp.)
[err]  (C = 0.85, methanol) Oxalate: M.p. 201-203C (decomp.)
(recrystallized from a mixture of chloroform, ethanol and ether) [err](C
0.74, dimethylformamide) 55 Example 2 A mixture of 6.4 g of
(+)-cis-2-4-methoxyphenyl)-3-hydroxy-5-[2-(dimethylamino)ethyl]-8-chloro-2,
3- dihydro-1,5-benzothiazepin-4(5H)-one, 65 ml of acetic anhydride and 0.7
ml of pyridine is stirred at 1 10C for 3 hours. After the reaction iS
completed, the reaction mixture is evaporated to remove solvent. The 60
residue is converted to its hydrochloride and recrystallized from a mixture
of acetone and ethanol. 4.7 g of
(+)-cis-2-(4-methoxyphenyl)-3-acetoxy-5-[2-(dimethylamino)ethyl]-8-chloro-2
,3-dihydro-1 ,5-benzo- thiazepin-4(5H)-one hydrochloride are thereby
obtained. M.p. 127-[err] (decomp.) [err] (C = 0.796, ethanol) 65
Analysis calulated for [err]    



0 127 882 C, 53.44; H, 5.50; N, 5.67; Cl, 14.34%; Found: C, 53.11; H, 5.48;
N, 5.60; Cl, 13.98%. Maleate: Needles (recrystallized from ethanol) 5
M.p. 158-[err] [err] (C =-1.0, methanol) Fumarate: Needles (recrystallized
from a mixture of ethanol and ether) M.p. 199-[err] (decomp.) 10
Methanesulfonate: Prisms (recrystalilzed from a mixture of ethanol and
ether) M.p. 147-1490C Analysis calculated for [err] C, 49.05; H, 5.55; N,
4.62: S, 11.38; Cl, 6.29%; 15      Found: C, 48.88; H, 5.42;- N, 5.03; S.
11.38; Cl, 6.38%. Example 3 A mixture of 6.4 g of
(-)-cis-2-(4-methoxyphenyl)-3-hydroxy-8-chloro-2,3-dihydro-1,5-benzothiazep
in- 4(5H)-one. 3.0 g of 2-(dimethylamino)ethyl chloride hydrochloride, 5.8
g of potassium carbonate and 150 ml 20  of acetone is treated in the same
manner as described in Example 1. The crude product thus obtained is
recrystallized from a mixture of ethyl acetate and n-hexane. 6.93 g of (-b
-cis-2-(4-methoxyphenyl)-3-
hydroxy-5-[2-(dimethylamino)ethyll-8-chloro-2,3-dihydro1,5-benzothiazepin-4
(5H)-one   are  thereby obtained as colorless needles. M.p. 121-129C
(decomp.) 25     [err] (C = 1.04, methanol) Oxalate: M.p. 202-[err]
(decomp.) (recrystallized from a mixture of chloroform, ethanol and ether)
[err] (C = 0.88, dimethylformamide). 30
Example4 A mixture of 6.35 g of
(-)-cis-2-(4-methoxyphenyl)-3-hydroxy-5-[2-(dimethylamino)ethyll-8-chloro-2
,3- dihydro-1,5-benzothiazepin-4(5H)-one, 65 ml of acetic anhydride and 0.7
ml of pyridine is treated in the same manner as described in Example 2. The
product is converted to its hydrochloride and recrystallized from acetone.
4.28 g of
(-)-cis-2-(4methoxyphenyl)-3-acetoxy-5-[2-(dimethylamino)ethyl]-8-chloro-2,
3- 35  dihydro-1,5-benzothiazepin-4(5H)-one hydrochloride are thereby
obtained. M.p. 128-[err] (decomp.) [err] (C = 0.872, ethanol) Analysis
calculated for [err] C, 53.44; H, 5.50; N, 5.67; Cl, 14.34%; 40      Found:
C, 53.17; h, 5.45; N, 5.59; Cl, 14.28%. Example 5 A mixture of 6.72 g of (
)-cis-2-(4-methoxyphenyl)-3-hydroxy-8-chloro-2,3-dihydro-1,5-benzothiazepin
- 4(5H)-one, 2.58 g of potassium hydroxide and 90 ml of dimethylsulfoxide
is stirred at room temperature for 45  one hour. Then,3.16 g of
2-(dimethylamino)ethyl chloride hydrochloride are added to the mixture, and
said mixture is stirred at room temperature for 16 hours. The reaction
mixture is poured into ice-water, and the precipitated crystals are
collected by filtration and washed with water. The crystals are dissolved
in concentrated hydrochloric acid, and the solution is washed with ethyl
acetate and then alkalized with potassium carbonate. Then, the solution is
extracted with chloroform. The extract is washed with water, 50  dried and
then evaporated to remove solvent, the residue is converted to its
hydrochloride and then recrystallized from ethanol. 6.65 g of
()-cis-2-(4-methoxyphenyl)-3-hydroxy-5-[2-(dimethylamino ethyl]-8-
chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-one hydrochloride are thereby
obtained. Recrystallization of the product from a mixture of chloroform,
ethanol and ether gives crystals (prisms) melting at 136-[err] 



Analysis calculated for [err] 55             C, 53.96; H, 5.82; N, 5.99;
Cl, 15.17%; Found: C, 53.61; H, 5.94; N, 6.00; Cl, 1531%. Example 6 A
mixture of 1 g of
[err]-cis-2-(4)methoxyphenyl)hydroxy-5-[2-(dimethylaminonethyl]-8-chloro-2,
3- 60   dihydro-1,5-benzothiazepin-4(5H)-one hydrochloride, 2 ml of acetic
anhydride and 2 ml of acetic acid is- stirred at [err] for 4 hours. Then,
the reaction mixture is evaporated under reduced pressure to remove
solvent. Ether is added to the residue, and the precipitated crystals are
collected by filtration. 1.08 g of ()- cis-2-(4-methoxyphenyl)-3-acetoxy-5-
2-(dimethylamino)ethyl]-8-chloro-2,3-dihydro-1,5-benzothiazepin 4(5H)-one
hydrochloride are thereby obtained. Recrystallization of the product from a
mixture of 65  chloroform, ethanol and ether gives crystals (needles)
melting at 159-1610C 12    0  127 882 C, 54.23; H, 5.88; N, 5.27; Cl,
13.34%; Found: C, 53.99; H, 5.70; N, 5.47; Cl, 13.45%. Example 7 5       3
g of
()-cis-2-(4-methoxyphenyl)-3-hydroxy-8-chloro-2,3-dihydro-1,5-benzothiazepi
n-4(5H)-one and 1.7 g of 2-(N-methyl-N-ethylamino)ethyl chloride
hydrochloride are treated in the same manner as described in Example 5. The
product is converted to its hydrochloride and recrystallized from a mixture
of ethanol and ether. 3.1 g of
()-cis-2-(4-methoxyphenyl)-3-hydroxy-5-[2-(N-methyl-N-ethylamino)ethyl]-8-
chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-one hydrochloride are thereby
obtained as colorless needles. 10      M.p. 132-[err] (decomp.) Analysis
calculated for [err] C, 54.07; H, 5.84; N, 6.01; Cl, 15.20%; Found: C,
54.32; H, 5.88; N, 5.76; Cl, 15.31% 15
Example 8 A mixture of 0.9 g of
()-cis-2-(4methoxyphenyl)-3-hydroxy-5-[2-(N-methyl-N-ethylamino)ethyll-8-
chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-one hydrochloride. 5 ml of
acetic anhydride and 5 ml of acetic acid is treated in the same manner as
described in Example 6. The crude product thus obtained is recrystallized
from a mixture of chloroform, ethanol and ether. 0.9 g of
()-cis-2-4-methoxyphenyl)-3- 20
acetoxy-5-[2-(N-methyl-N-ethylamino[ethyl]-8-chloro-2,3-dihydro-1,5-beznoth
iazepin-4(5H)-one hydrochloride is thereby obtained as needles. M.p.
229-[err] (decomp.) Analysis calculated for [err] C, 54.22; H, 5.75; N,
5.51; Cl, 13.95%; 25      Found: C, 53.97; H, 5.82; N, 5.87; Cl, 13.73%.
Example 9 2 g of
()-cis-2-(4-methoxyphenyl)-3-hydroxy-8-chloro-2,3-dihydro-1,5-benzothiazepi
n-4(5H)-one and 1.13 g of 2-(N-methyl-N-n-propylamino)ethyl chloride
hydrochloride are treated in the same manner as 30   described in Example
5. The product is converted to its hydrobromide and recrystallized from a
mixture of ethanol ether. 2.1 g of
()-cis-2-(4-methoxyphenyl)-3-hydroxy-5-[2-(N-methyl-N-n-propylamino)ethyl]-
8- chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-one hydrobromide are thereby
obtained as colorless prisms. M.p. 82-[err] (decomp.) 35
Example 10 A mixture of 0.82 g og
()-cis-2-(4-methoxyphenyl)-3-hydroxy-5-[2-(N-methyl-N-n-propylamino)ethyll-
8-chloro-2,3-dihdyro-1,5-benzothiazepin-4(5H)-one, 10 ml of acetic
anhydride and 1 ml of pyridine is stirred at [err] for 3 hours. Then the
reaction mixture is evaporated to remove solvent. The residue is converted
to its oxalate and recrystallized from  a mixture of chloroform  and
ethanol. 0.75 g of ()-cis-2-(4- 



40
methoxyphenyl)-3-acetoxy-5-[2-(N-methyl-N-n-propylamino)ethyl]-8-chloro-2,3
-dihydro-1,5- benzothiazepin 4(5H)-one oxalate is obtained as colorless
needles. M.p. 197-[err] (decomp.) Example 11 45      A mixture of 3.4 g of
(+)-cis-2-(4-methoxyphenyl)-3-acetoxy-8-chloro-2,3-dihydro-1,5-benzothiazep
in- 4(5H)-one, 1.5 g of 2-dimethylamino)ethyl chloride hydrochloride, 3.23
g of potassium carbonate and 80 ml of acetone is treated in the same manner
as described in Example 1. The product thus obtained is converted into its
hydrochloride and recrystallized from a mixture of acetone and ethanol.
3.75 g of (+)-cis-
2-(4-methoxyphenyl)-3-acetoxy-5-[2-(dimethylamino)ethyl]-8-chloro-2,3-dihdy
ro-1 5-benzothiazepin-4(5H)- 50  one hydrochloride are thereby obtained.
M.p. 127-[err] (decomp.) [err] ( = 0.81, ethanol) Example 12 A mixture of
3.2 g of ()-cis-2-(4-methoxyphenyl)-3-acetoxy-8-
chloro-2,3-dihydro-1,5-benzothiazepin- 4(5H)-one, 1.46.g of
2-(dimethylamino)ethyl chloride hydrochloride, 3 g of potassium carbonate
and 75 ml of acetone is treated in the same manner as described in Example
1. The product thus obtained is -    converted into its hydrochloride and
recrystallized from a mixture of chloroform, ethanol and ether. 3.4 g of
-cis-2-4-methoxyphenyl)-3-acetoxy-5-[2-(dimethylamino)ethyl]-8-chloro-2,3-d
ihydro-1,5- 60   benzothiazepin-4(5H)-one hydrochloride are thereby
obtained. M.p. 159-[err] Example 13 A mixture of 1 g of
()-cis-2-(4-methoxyphenyl)-3-acetoxy-8-chloro-2,3-dihydro-1,5-benzothiazepi
n- 4(5H)-one, 0.5 g of 2-(N-methyl-N-ethylamino)ethyl chloride
hydrochloride, 0.95 g of potassium carbonate 13    0 127 882 and 20 ml of
acetone is treated in the same manner as described in Example 1. The
product thus obtained is converted into its hydrochloride and
recrystallized from a mixture of chloroform, ethanol and ether. 1.03 g of
()-cis-2-(4-methoxyphenyl)-3-acetoxy-5-[2-(N-methyl-N-ethylamino)ethyl]-8-c
hloro-2,3-dihydro-1,5- benzothiazepin-4(5H)-one hydrochloride are thereby
obtained. 5      M.p. 229-[err](decomp.) Example 14 A mixture of 1 g of
()-cis-2-(4-methoxyphenyl)-3-acetoxy-8-chloro-2,3-dihydro-1,5-benzothiazepi
n- 4(5H)-one, 0.55 g of 2-(N-methyl-N-n-propylamino)ethyl chloride
hydrochloride, 0.95 g of potassium 10  carbonate and 20 ml of acetone is
treated in the same manner as described in Example 1. The product thus
obtained is converted into its oxalate and recrystallized from a mixture of
chloroform and ethanol. 1.1 g of
()-cis-2-(4-methoxyphenyl)-3-acetoxy-5-[2-(N-methyl-N-n-propylamino)ethyl]-
8-chloro-2,3-dihydro-1,5- benzothiazepin-4(5H)-one oxalate are thereby
obtained as colorless needles. M.p. 197-[err] (decomp.) Example 15 A
mixture of 2.5 g of (+
-cis-2-(4-methoxyphenyl)-3-hydroxy-8-chloro-2,3-dihydro-1,5-benzothiazepin-
4(5H)-one, 1.3 g of 2-(N-methyl-N-ethylamino)ethyl chloride hydrochloride,
3.01 g of potassium carbonate and 35 ml of acetone is refluxed for 21
hours. Insoluble materials are filtered off, and the filtrate is 20
evaporated under reduced pressure to remove solvent. The residue is
converted into its perchlorate and then recrystallized from methanol. 3.24
g of (+)-cis-2-(4-methoxyphenyl)-3-hydroxy-5-[2-(N-methyl-N-
ethylamino)ethyl]-8-chloro-2,3-dihydro-1,5-benzothiazepin-4(SH)-one
perchlorate are obtained. M.p. 197-[err] [err] (C = 0.5, methanol) 25 



Example 16 A mixture of 2.74 g of
(+)-cis-2-(4-methoxyphenyl)-3-hydroxy-5-[2-(N-methyl-N-ethylamino)ethyl]-8-
chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-one, 25 ml of acetic anhydride
and 12 drops of pyridine is heated at a temperature of [err] for 3 hours.
The mixture is evaporated under reduced pressure to remove 30  solvent. The
residue is dissolved in ether, and the solution is extracted with diluted
hydrochloric acid. The extract is washed with ether, alkalized with an
aqueous 10% sodium hydroxide solution, and then extracted with chloroform.
The chloroform solution is washed with water, dried and then evaporated
under reduced pressure to remove solvent. The residue is converted into its
L-tartrate and then recrystallized from ethanol. 3.28 g of
(+)-cis-2-(4-methoxyphenyl)-3-acetoxy-5-[2-(N-methyl-N-ethylamino)ethyll-8-
chloro-2,3-dihydro- 35  1,5-benzothiazepin-4(5H)-one L-tartrate are
obtained. M.p. 128-[err] (decomp.) [err] (C = 1.0, methanol) Example 17 40
A mixture of 1.01 g of (+
)-cis-2-(4-methoxyphenyl)-3-hdyroxy-8-chloro-2,3-dihydro-1,5-benzothiazepin
- 4(5H)-one, 0.57 g of 2-(diethylamino)ethyl chloride hyhdrochloride, 1.24
g of potassium carbonate and 30 ml of acetone is treated in the same manner
as described in Example 15. The crude product is converted into its
fumarate and then recrystallized from ethanol. 1.22 g of
(+)-cis-2-(4-methoxyphenyl)-3-hydroxy-5-
[2-(diethylamino)ethyll-8-chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-one
fumarate are obtained. 46      M.p. 146-[err] [err]{C = 1.0, methanol)
Example 18 A mixture of 0.67 g of
(+)-cis-2-(4-methoxyphenyl)-3-hydroxy-5-[2-(diethylamino)ethyl]-8-chloro-2,
3- 50   dihydro-1,5-benzothiazepin-4(5H)-one, 7 ml of acetic anhydride and
2 drops of pyridine is treated in the same manner as described in Example
16. The crude product is converted into its oxalate and recrystallized from
ethanol. 0.634 g of
(+)-cis-2-(4-methoxyphenyl)-3-acetoxy-5-[2-(diethylamino)ethyl]-8-chloro-2,
3- dihydro-1,5-benzothiazepin-4(5H)-one oxalate is obtained. M.p. 183-[err]
(decomp.) 6     [err] (C = 1.0, methanol) Example 19 A mixture of 0.8 g of
(+)-cis-2-(4-methoxyphenyl)-3-hydroxy-5-[2-(dimethylamino)ethyl]-8-chloro-2
,3- dihydro-1,5-benzothiazepin-4(5H)-one, 9 ml of formic acid, 3 ml of
acetic anhydride and one ml of pyridine 60  is stirred at room temperature
for 3 days. The reaction mixture is evaporated under reduced pressure to
remove solvent The residue is converted into its oxalate and recrystallized
from a mixture of ethanol and ether. 0.725 g of
(+)-cis-2-(4-methoxyphenyl)-3-formyloxy-5-[2-(dimethylamino)ethyll-8-chloro
-2,3- dihdyro-1,5-benzothiazepin-4(5H)-one oxalate is obtained. M.p.
180-[err] (decomp.) 65      [err] (C = 1.0, dimethylformamide) 14    0 127
882                                                22 Example 20 A mixture
of one g of
(+)-cis-2-(4-methoxyphenyl)-3-hydroxy-5-[2-(dimethylamino)ethyll-8-chloro-2
,3- dihydro-1,5-benzothiazepin-4(5H)-one, 0.47 g of propionyl chloride and
20 ml of pyridine is stirred at room temperature for 2 hours. The reaction
mixture is evaporated under reduced pressure to remove solvent. 5   The
residue is converted into its oxalate and recrystallized from acetone.
0.947 g of (+)-cis-2-(4-
methoxyphenyl)-3-propionyloxy-5-[2-(dimethylamino)ethyl)-8-chloro-2,3-dihyd
ro-1,5-benzothiazepin- 4(5H)-one oxalate is obtained. M.p. [err](decomp.)
[err] (C = 1, dimethylformamide) 



10 Example 21 A mixture of 900 mg of
(+)-cis-2-(4-methoxyphenyl)-3-hydroxy-5-[2-(dimethylamino)ethyll-8-chloro-
2,3-dihydro-1,5-benzothiazepin-4(5H)-one, 300 mg of n-butyryl chloride and
one ml of pyridine is treated in the same manner as described in Example
20. The crude product is converted into its oxalate and 15  recrystallized
from   ethanol.  1,216   g   of
(+)-cis-2-(4-methoxyphenyl)-3-n-butylryloxy-5-[2-
(dimethylamino)ethyl]-8-chloro-2,3-dihydro-1,5-benzothiazepine-4(5H)-one
oxalate are obtained. M.p. 140-[err] [err] + 61.28 (C = 0.320, methanol) 20
Example 22 A mixture of 900 mg of (+)
-cis-2-(4-methoxyphenyl)-3-hydroxy-5-[2-(dimethylamino)ethyll-8-chloro-
2,3-dihydro-1,5-benzothiazepin-4(5H)-one, 300 mg of n-valeryl chloride and
one ml of pyridine is treated in the same manner as described in Example
20. The crude product is converted into its oxalate and recrystallized from
ethanol. 1.218 g of (+)-cis-2-(4-methoxyphenyl)-4(5H)-one, 300 mg of
n-valeryl chloride 25   and- one ml of pyridine is treated in the same
manner as described in Example 20. The crude product is converted into its
oxalate and recrystallized from ethanol. 1.218 g of
(+)-cis-2-(4-methoxyphenyl)-3-n-
valeryloxy-5-[2-(dimethylamino)ethyl]-8-chloro-2,3-dihydro-1,5-benzothiazep
in-4(5H)-one   oxalate  are obtained. M.p. 167-[err] 30     [err] + 56.4 (C
= 0.328, methanol) Example 23 A mixture of 1.5 g of
(+)-cis-2-(4-methoxyphenyl)-3-hydroxy-5-[2-(dimethylamino)ethyll-8-chloro-2
,3- dihydro-1,5-benzothiazepin-4(5H)-one, 0.22 g of sodium hydride (62.2%
oil dispersion) and 45 ml of 35   benzene is refluxed for one hour. After
cooling, 0.53 g of dimethyl sulfate is added to the mixture, and the
mixture is stirred at room temperature for 68 hours. The mixture is washed
with an aqueous 10% sodium hydroxide solution and water, successively. The
washed solution is dried and evporated under reduced pressure to remove
solvent The residue is purified by silica gel chromatography (solvent,
chloroform: ethanol (9:1)), converted into its hydrochloride and then
recrystallized from a mixture of ethanol and ether. 40   0.7  g  of
(+)-cis-2-(4-methoxyphenyl)-3-methoxy-5-[2-(dimethylamino)ethyll-8chloro-2,
3-dihydro-1,5- benzothiazepin-4(5H)-one hydrochloride is obtained. M.p.
212-[err] [err] + 89.18 (C = 1.0, dimethylformamide) 45   Preparation of
Starting Compound Preparation 1 A mixture of 20.3 g of
2-amino-5-chlorothiophenol and 26.4 g of methyl ()-trans-3-(4-
methoxyphenyl)glycidate is stirred at [err] for 16 hours under aregon
atmosphere. After cooling, ethanol is added to the reaction mixture, and
the precipitated crystals are collected by filtration and washed with so
ethanol. 11.3 g of
()-cis-2-(4-methoxyphenyl)-3-hydroxy-8-chloro-2,3-dihydro-1,5-benzothiazepi
n-4(5H)- one are thereby obtained. M.p. 230-[err] Recrystallization of the
product from dimethylformamide gives crystals (needles) melting at
230-[err] The mother liquor (ethanol solution) is evaporated under- reduced
pressure to remove solvent. The residue is dissolved in ethyl acetate, and
the solution is washed with 10% hydrochloric acid, water, an aqueous
saturated sodium bicarbonate solution and water, successively. Then, the
solution is dried and evaporated to remove solvent The residue is
purifiedby silica gel chromatography (solvent: chloroform). 0.8 g of
[err]-cis-2-(4-methoxyphenyl)-3-hydroxy-8-chloro-2,3-dihydro-1,5-benzothiaz
epin-4(5H)-one (cis- isomer) and 1.5 g of
()-trans-2-(4-methoxyphenyl)-3-hydroxy-8-chloro-2,3-dihydro-1,5-benzothiaze
pin- - 4(5H)-one (trans-isomer) are obtained, respectively. Cis-isomer:
M.p. 230- [err] Trans-isomer: Needles (recrystallized from a mixture of
ethyl acetate and n-hexane) 



M.p. 183- [err] 15    0 127 882 Preparation 2 (1) A mixture of 63.1 g of
2-amino-5-chlorothiophenol, 90.4 g of methyl ()-trans-3-(4-methoxy-
phenyl)glycidate and 600 ml of toluene is stirred at [err] to [err] for 40
hours. After cooling, the precipitated crystals are collected by
filtration. 71.7 g of methyl
()-threo-2-hydroxy-3-(2-amino-5-chlorophenylthio)-3- 5
(4-methoxyphenyl)propionate are thereby obtained. M.p. 131- [err].
Recrystallization of the product from a mixture of ethyl acetate and
n-hexane gives crystals (needles) melting at 131- [err]. (2) A mixture of
23.5 g of methyl
(231)-threo-2-hydroxy-3-(2-amino-5-chlorophenylthio)-3-(4-methoxy-
phenyl)propionate, 150 ml of an aqueous 5% sodium hydroxide solution and
150 ml of ethanol is stirred at room temperature for 2 hours. The reaction
mixture is adjusted to pH 4 with diluted hydrochloric acid, and 10  the
precipitated crystals are collected by filtration. The crystals are washed
with water and recrystallized from a mixture of dimethylformamide and
ethanol. 17.5 g of ()-threo-2-hydroxy-3-(2-amino-5-
chlorophenylthio)-3-(4-methoxyphenyl)propionic acid are thereby obtained as
needles. M.p. 189- [err] (decomp.). (3) A mixture of 2 g of
()-threo-2-hydroxy-3-(2-amino-5-chlorophenylthio)-3-(4-methoxy- 15
phenyl)propionic acid and 150 ml of xylene is refluxed for 25 hours while
removing the resulting water by a dehydration apparatus. After cooling, the
precipitated crystals are collected by filtration and recrystallized from
dimethylformamide. 1.6 g of
()-cis-2-(4-methoxyphenyl)-3-hydroxy-8-chloro-2,3-dihydro-1,5-
benzothiazepin-4(5H)-one are thereby obtained. M.p. 230- [err]. 20
Preparation 3 450 mg of methyl
()-threo-2-hydroxy-3-(2-amino-5-chlorophenylthio)-3-(4-methoxyphenyl)-
propionate are dissolved in 1.5 ml of dimethylsulfoxide, and the solution
is added to a methylsulfinylcarbanion solution (prepared from 3 ml of
dimethylsulfoxide and 103 mg of 60% sodium hydride in oil dispersion) at a
temperature below 150C. The mixture is stirred at room temperature for 40
25  minutes. Then, the mixture is poured into 190 mg of acetic acid and
ice. Crystalline precipitates are collected by filtration, washed with
water, dried and then recrystallized from dimethylformamide. 300 mg of
()-cis-2-(4-methoxyphenyl)-3-(hydroxy-8-chloro-2,3-dihdyro-1,5-benzothiazep
in-4(5H)-one    are obtained. The physico-chemical properties of this
product are identical with those of the product obtained in 30  Preparation
2-(3). Preparation 4 (1) 30.5 g of L-p-hydroxyphenylglycine methyl ester
hydrochloride are dissolved in 600 ml of methanol, and a solution of 7.85 g
of potassium hydroxide in 150 ml of methanol is added thereto. Insoluble
materials 35  are removed by filtration. A solution of 24.7 g of
()-threo-2-hydroxy-3-(2-amino-5-chlorophenylthio)-3-(4-
methoxyphenyl)propionic acid in 900 ml of methanol is added to the
filtrate, and the mixture is evaporated at a temperature below 600C under
reduced pressure to remove methanol. The residue is dissolved in 500 ml of
ethanol, an insoluble materials are removed by filtration. The filtrate is
evaporated under reduced pressure to remove solvent, and the residue is
recrystallized from ethanol (the mother liquor is hereinafter 40  referred
to as "mother liquor (I)"). The thus-obtained crystals are further
recrystallized from ethanol. 14.3 g of
(+)-threo-2-hydroxy-3-(2-amino-5-chlorophenylthio)-3-(4-methoxyphenyl)propi
onic acid L-p-hydroxy- phenylglycine methyl ester salt are thereby
obtained. M.p. 169- [err] (decomp.) [err] + [err] (C = 1.14,
dimethylformamide). 46      The product (14.3 g) obtained above is
acidified by adding 10% hydrochloric acid, and the aqueous mixture is
evaporated under reduced pressure to remove solvent. Water is added to the
residue, and the precipitated crystals are collected by filtration, washed
with water and then dried. 7.8 g of (+)-threo-2- 



hydroxy-3-((2-amino-5-chlorophenylthio)-3-(4-methoxyphenyl)propionic acid
are thereby obtained. M.p. 173- [err] (decomp.) 50      [err]  +325.0 IC =
0.73, N-NaOH). The mother liquor (I) obtained above is evaporated under
reduced pressure. The residue is acidified by adding 10% hydrochloric acid,
and water is added thereto. The precipitated crystals are collected by
filtration. The thus-obtained crystals (15.5 g), 4.92 g of potassium
hydroxide and 19.1 g of D-p- hydroxyphenylglycine methyl ester
hydrochloride are treated in the same manner as described above. 13.9 55
g  of
(-)-threo-2-hydroxy-3-(2-amino-5-chlorophenylthio)-3-(4-methoxyphenyl)propi
onic  acid - D-p- hydroxyphenylglycine methyl ester are thereby obtained.
M.p. 168- [err] (decomp.) [err] - [err] (C - 1.342, dimethylformamide). The
product (13.9 g) obtained above is converted to its free acid by using 10%
hydrochloric acid in the so  same manner as described above. 7.3 g of
(-)-threo-2-hydroxy-3-(2-amino-5-chlorophenylthio)-3-14..
methoxyphenyl)propionic acid are thereby obtained. M.p. 172- [err]
(decomp.) [err] - [err] (C = 0.93, N-NaOH). (2-a) A mixture of 10 g of
(+)-threo-2-hydroxy-3-(2-amino-5-chlorophenylthio)-3(4-methoxyphenyl)-
propionic acid and 600 ml of xylene is refluxed for 20 hours. After
cooling, the precipitated crystals are. 16    0 127 882 collected by
filtration. 6.9 g of
(+)-cis-2-(4-methoxyphenyl)-3-hydroxy-8-chloro-2,3-dihydro-1,5-benzo-
thiazepin-4(5H)-one are thereby obtained. M.p. 236- [err] (decomp.) [err]
+92.1 (C = 1.02, dimethylformamide). 5       (2-b)  A   mixture  of  9   g
of  (-)-threo-2-hydroxy-3-(2-amino-5-chlorophenylthio)-3-(4-
methoxyphenyl)propionic acid and 500 ml of xylene is treated in the same
manner as described in paragraph (2-a). 6.5 g of
(-)-cis-2-(4-methoxyphenyl)-3-hydroxy-8-chloro-2,3-dihydro-1,5-benzothiazep
in- 4(5H)-one are thereby obtained. M.p. 235- [err] (decomp.) 10     [err]
-92.0 (C = 1.06, dimethylformamide). Preparation 5 (1-a)  19.75  g  of
2-nitro-5-chlorothiophenol  and  27.6  g  of  methyl  ()-trans-3-(4-
methoxyphenyl)glycidate are suspended in 200 ml of toluene, and 500 mg of
zinc acetate dihydrate are 15 added thereto. The mixture is stirred at room
temperature for 3 hours. The mixture is evaporated under reduced pressure
to remove solvent. Isopropyl ether is added to the residue and crystalline
precipitates are collected therefrom. The crystals are washed with water
and isopropyl ether and then recrystallized from a mixture of benzene and
isopropyl ether. 27.86 g of methyl ()-threo-2-hydroxy-3-(2-nitro-5-chloro-
phenylthio)-3-(4-methoxyphenyl)-propionate are obtained as needles. 20
M.p. 141-143C. (1-b) 1.7 g of 2-nitro-5-chlorothiophenol, 2.38 g of methyl
()-trans-3-(4-methoxyphenyl)glycidate, 17 ml of toluene and 0.05 ml of
anhydrous stannic chloride are treated in the same manner as described in
paragraph (1-a), whereby 2.21 g of methyl
()-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-
methoxyphenyl)propionate are obtained. 25      M.p. 141- [err]. (1-c) 1.7 g
of 2-nitro-5-chlorothiophenol, 2.38 g of methyl
()-trans-3-(4-methoxyphenyl)glycidate, 17 ml of toluene and 30 mg of
stannous chloride are treated in the same manner as described in paragraph
(1 - a),   whereby   1.933   g   of   methyl
()-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-
methoxyphenyl)propionate are obtained. 



30      M.p. 141- [err] (1-d) 1.7 g of 2-nitro-5-chlorothiophenol, 2.38 g
of methyl [err]-trans-3-(4-methoxyphenyl)glycidate, 20 ml of toluene and
0.05 ml of stannous octylate are treated in the same manner as described in
paragraph (1- a),   whereby   2.14   g   of   methyl
[err]-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-
methoxyphenyl)propionate are obtained. 35      M.p. 141- [err] (2) A
mixture of 22.0 g  of methyl
()-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-
methoxyphenyl)propionate, 120 ml of 10% sodium hydroxide and 400 ml of
methanol is stirred at room temperature for 5 hours. The reaction mixture
is acidified with conc. hydrochloric acid, and crystalline precipitates are
collected by filtration. The crystals are washed with water, dried and then
recrystallized 40  from  methanol. 17.49 g of
()-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-methoxyphenyl)-
propionic acid are obtained as plates. M.p. 179- [err] (3) 350 mg of
()-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-methoxyphenyl)propio
nic acid are dissolved in a mixture of 5 ml of ethanol and 5 ml of acetic
acid, and 40 mg of 10% palladium-charcoal 45  are added thereto. The
mixture is shaken at room temperature in hydrogen gas atmosphere for 6
hours under an atmospheric pressure. After the reaction is completed,
insoluble materials are filtered off. The filtrate is evaporated under
reduced pressure to remove solvent, and the residue is recrystallized from
a mixture of dimethylformamide and ethanol. 269 mg of
()-threo-2-hydroxy-3-(2-amino-5-chloro-
phenylthio)-3-(4-methoxyphenyl)propionic acid are obtained. so      The
physico-chemical properties of this product are identical with those of the
product obtained in Preparation 2-(2). Preparation 6 (1) 8.04 g of
()-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-methoxyphenyl)propio
nic acid are dissolved in 110 ml of methanol, and 3.85 g of L-lysine
hydrochloride are added thereto. 21 ml of 1N potassium hydroxide-methanol
are added to the mixture under ice-cooling, and the mixture is allowed to
stand at room temperature. Crystalline precipitates are collected by
filtration (the mother liquor is hereinafter referred to as "mother liquor
(I)". The crystals (10.56 g) are recrystallized three times from a mixture
of dimethylformamide and water (1 :1) (the mother liquors are hereinafter
referred to as "mother 60  liquor (II)"). 4.29 g of
(+)-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-methoxyphenyl)propi
onic acid L-lysine salt are obtained. M.p. 244- [err] (decomp.). The
product (4.29 g) obtained above is suspended in water, and the suspension
is acidified with diluted hydrochloric acid and then extracted with
chloroform. The extract is washed with water, dried and then 65
evaporated under reduced pressure to remove solvent. The residue is
recrystallized from isopropanol. 3.36 1 7    0 127 882 g of
(+)-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-methoxyphenyl)propi
onic acid are obtained. M.p. 93- [err]. [err] +[err] (C = 0.623,
chloroform). Analysis calculated for [err] C, 51.41; H, 4.99; N, 3.16; S.
7.22; Cl, 7.99%; 5       Found:                                   C, 51.25;
H. 4.81; N, 3.30; S. 7.21; Cl, 7.87%. The mother liquors (I) and (II)
obtained above are combined, and concentrated under reduced pressure.
Crystalline precipitates are collected by filtration and recrystallized
from a mixture of ethanol and water (1:1). 3.61 g of
(-)-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-methoxyphenyl
propionic 10   acid  -lysine salt are obtained. M.p. 229- [err] (decomp.).
The sale (3.61 g) thus obtained is converted into its free acid by using
diluted hydrochloric acid and 



then recrystallized from isopropanol. 2.80 g of
(-)-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-
methoxyphenyl)propionic acid are obtained. 15      M.p. 92- [err] [err]
-[err] (C = 0.323, chloroform). Analysis calculated for [err]  C. 51.41; H,
4.99; N, 3.16; S. 7.22; Cl, 7.99%; Found:
C, 51.12; H, 4.64; N, 3.68; S. 7.63; Cl, 8.32%. 20      (2-a) 362 mg of
(+)-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4methoxyphenyl)propio
nic acid are treated in the same manner as described in Preparation 5-(3),
and the crude product is recrystallized from methanol. 301 mg of
(+)-threo-2-hydroxy-3-(2-amino-5-chlorophenylthio)-3-(4-methoxyphenyl)-
propionic acid are obtained. The physico-chemical properties of this
product are identical with those of the product obtained in 25
Preparation 4-(1). (2-b) 350 mg of
(-)-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-methoxyphenyl)propi
onic acid are treated in the same manner as described in Preparation 5-(3),
and the crude product is recrystallized from methanol. 260 mg of
(-)-threo-2-hydroxy-3-(2-amino-5-chlorophenylthio)-3-(4-methoxyphenyl)-
propionic acid are obtained. 30       The physico-chemical properties of
this product are identical with those of the product obtained in
Preparation 4-(1). Preparation 7 1.87 g of
()-cis-2-(4-methoxyphenyl)-3-hydroxy-8-chloro-2,3-dihydro-1,5-benzothiazepi
n-4(5H)-one 35   are dissolved in 10 ml of pyridine, and 0.52 g of acetyl
chloride is dropwise added thereto. The mixture is stirred at room
temperature for one hour. After the reaction is completed, chloroform is
added to the mixture, and said mixture is washed with 10% hydrochloric
acid, dried and then evaporated under reduced pressure to remove solvent
The residue is recrystallized from chloroform, whereby 1.4 g of
()-cis-2-(4-
methoxyphenyl)-3-acetoxy-chloro-2,3-dihydro-1,benzothiazepin-4(5H-one  are
obtained as colorless 40  needles. M.p. 220-223C. Preparation 8 3 g of
(+)-cis-2-(4-methoxyphenyl)-3-hydroxy-8-chloro-2,3-dihydro-1,5-benzothiazep
in-4(5H)-one, 0.77 g of acetyl chloride and 20 ml of pyridine are treated
in the same manner as described in Preparation 7. The crude product is
recrystallized from a mixture of ether and n-hexane. 1.6 g of
(+)-cis-2-(4-methoxyphenyl)-
3-acetoxy-8-chloro-2,3-dihydro-1,5-benzothiazepin-4(SH)-one are thereby
obtained as colorless needles. M.p. 120- [err] [err] + [err] (C = 1.0,
methanol). 50 Claims 1. A compound of the formula [ERR] wherein [err] is
hydrogen, [err] to [err] alkyl or a group of the formula: [err], each of
[err] and [err] is [err] to [err] alkyl 65    and [err] is hydrogen or
[err] to [err] alkyl, or a pharmaceutically acceptable acid addition salt
thereof. 18    0 127 882 g of
(+)-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-methoxyphenyl)propi
onic acid are obtained. M.p. 93- [err] [err] + [err] (C = 0.623,
chloroform). Analysis calculated for [err]  C, 51.41; H, 4.99; N, 3.16; S.
7.22; Cl, 7.99%; 5       Found:                                    C.
51.25; H, 4.81; N. 3.30; S, 7.21; Cl, 7.87%. The mother liquors (I) and
(II) obtained above are combined, and concentrated under reduced. 



pressure. Crystalline precipitates are collected by filtration and
recrystallized from a mixture of ethanol and water (1:1). 3.61 g of
(-)-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-methoxyphenyl)propi
onic to   acid . L-lysine salt are obtained. M.p. 229- [err] (decomp.). The
sale (3.61 g) thus obtained is converted into its free acid by using
diluted hydrochloric acid and then recrystallized from isopropanol. 2.80 g
of (-)-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-
methoxyphenyl)propionic acid are obtained. M.p. 92- [err] [err] - [err] (C
= 0.323, chloroform). Analysis calculated for [err]  C, 51.41; H, 4.99; N,
3.16; S, 7.22; Cl, 7.99%; Found:                                   C,
51.12; H, 4.64; N, 3.68; S. 7.63; Cl, 8.32%. 20      (2-a) 362 mg of
(+)-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-methoxyphenyl)propi
onic acid are treated in the same manner as described in Preparation 5-(3),
and the crude product is recrystallized from methanol. 301 mg of
(+)-threo-2-hydroxy-3-(2-amino-5-chlorophenylthio)-3-(4-methoxyphenyl)-
propionic acid are obtained. The physico-chemical properties of this
product are identical with those of the product obtained in 25
Preparation 4-(1). (2-b) 350 mg of
(-)-threo-2-hydroxy-3-(2-nitro-5-chlorophenylthio)-3-(4-methoxyphenyl)propi
onic acid are treated in the same manner as described in Preparation 5-(3),
and the crude product is recrystallized from methanol. 260 mg of
(-)-threo-2-hydroxy-3-(2-amino-5-chlorophenylthio)-3-(4-methoxyphenyl)-
propionic acid are obtained. 30       The physico-chemical properties of
this product are identical with those of the product obtained in
Preparation 4-(1). Preparation 7 1.87 g of
()-cis-2-(4-methoxyphenyl)-3-hydroxy-8-chloro-2,3-dihydro-1,5-benzothiazepi
n-4(5H)-one 35   are dissolved in 10 ml of pyridine, and 0.52 g of acetyl
chloride is dropwise added thereto. The mixture is stirred at room
temperature for one hour. After the reaction is completed, chloroform is
added to the mixture, and said mixture is washed with 10% hydrochloric
acid, dried and then evaporated under reduced pressure to remove solvent.
The residue is recrystallized from chloroform, whereby 1.4 g of
()-cis-2-(4-
methoxyphenyl)-3-acetoxy-8-chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-one
are obtained as colorless 40  needles. M.p. 220- [err] Preparation 8 3 g of
(+)-cis-2-(4-methoxyphenyl)-3-hydroxy-8-chloro-2,3-dihydro-1,5-benzothiazep
in-4(5H)-one, 0.77 45   g of acetyl chloride and 20 ml of pyridine are
treated in the same manner as described in Preparation 7. The crude product
is recrystallized from a mixture of ether and n-hexane. 1.6 g of
(+)-cis-2-(4-methoxyphenyl)-
3-acetoxy-8-chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-one are thereby
obtained as colorless needles. M.p. 120-122C. [err]  +58.7 (C = 1.0,
methanol). 50 Claims 1. A compound of the formula [ERR] wherein [err] is
hydrogen, [err] to [err] alkyl or a group of the formula: [err], each of
[err] and [err] is [err] to [err] alkyl 65    and [err] is hydrogen or
[err] to [err] alkyl, or a pharmaceutically acceptable acid addition salt
thereof. 18    0 127 882 2. The compound claimed in Claim 1, in which [err]
is hydrogen, methyl, formyl, acetyl, propionyl, butyryl 



or valeryl, and each of [err] and [err] is alkyl of one to 3 carbon atoms.
3. The compound claimed in Claim 1, in which [err] is hydrogen, methyl,
formyl, acetyl or propionyl, and each of [err] and [err] is methyl or
ethyl. 5      4. The compound claimed in Claim 1, in which [err] is
hydrogen. 5. The compound claimed in Claim 1, in which [err] is a group of
the formula: R4CO-, wherein R4 is hydrogen or [err] to [err] alkyl. 6. The
compound claimed in Claim 5, in which R' is acetyl or propionyl, [err] is
methyl and [err] is methyl or ethyl. 10      7. The compound claimed in
Claim 5, in which [err] is acetyl or propionyl, and [err] and [err] are
both methyl. 8. The compound claimed in Claim 5, in which [err] is acetyl,
[err] is methyl and [err] is methyl or ethyl. 9. A cis isomer of the
compound claimed in either one of Claims 1 to 8. 10. A (+)-cis isomer of
the compound claimed in either one of Claims 1 to 8. 11. The compound of
Claim 8, which is (+)-cis-2-(4-methoxyphenyl)-3-acetoxy-5-[2-(dimethyl- 15
amino)ethyll-8-chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-one or a
pharmaceutically acceptable acid addition salt thereof. 12. The compound of
Claim 8, which is (+)-cis-2-(4-methoxyphenyl)-3-acetoxy-5-[2-(N-methyl-N-
ethylamino)ethyll-8-chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-one or a
pharmaceutically acceptable acid addition salt thereof. 20      13. The
compound  of Claim  7, which  is
(+)-cis-2-(4-methoxyphenyl)-3-propionyloxy-5-[2-
(dimethylamino)ethyl]-8-chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-one or
a pharmaceutically accept- able acid addition salt thereof. 14. A compound
of the formula 25 OCH3 [ERR] wherein [err] is hydrogen or a group of the
formula: [err] and [err] is hydrogen or [err] to [err] alkyl, or a salt
thereof. 35     15. A compound of the formula 1-b [ERR] wherein each of
[err] and [err] is [err] to [err] alkyl, or a salt thereof. 16. A process
for preparing a compound of the formula l-a 50
[ERR] wherein [err] is hydrogen or a group of the formula: [err], each of
[err] and [err] is [err] to [err] alkyl and [err] is hydrogen or C, to Cs
alkyl, or a pharmaceutically acceptable acid addition salt thereof, which
comprises condensing a compound of the formula II 19    0 127 882
27 [ERR] wherein [err] is the same as defined above, or a salt thereof with
a compound of the formula III 10 [ERR] wherein [err] and [err] are the same
as defined above and X is halogen, or a salt thereof, and if required,
further converting the product or a pharmaceutically acceptable acid
addition salt thereof. 20      17. A process for preparing a compound of
the formula l-c [ERR] 30 wherein each of [err] and [err] is [err] to [err]
alkyl and [err] is hydrogen or [err] to [err] alkyl, or a pharmaceutically
accept- able acid addition salt thereof, which comprises condensing a
compound of the formula l-b 



(1-b) [ERR] 45  wherein [err] and [err] are the same as defined above, or a
salt thereof with a compound of the formula IV [ERR]
(IV) wherein [err] is the same as defined above, or a reactive derivative
thereof, and if required, further converting 50  the product to a
pharmaceutically acceptable acid addition salt thereof. 18. A process for
preparing a compound of the formula l-d [ERR] wherein each of [err] and
[err] is [err] to [err] alkyl and [err] is [err] to [err] alky, or a
pharmaceutically acceptable acid 65 addition salt thereof, which comprises
reacting a compound of the formula l-b 20    0 127 882 [ERR] 10  wherein
[err] and [err] are the same as defined above, or a salt thereof with a
compound of the formula V [ERR] wherein X' is a reactive residue and R is
the same as defined above, and if required, further converting the 15
product to a pharmaceutically acceptable acid addition salt thereof. 19. A
pharmaceutical composition which comprises a therapeutically effective
amount of a compound of the formula I [ERR] wherein [err] is hydrogen,
[err] to [err] alkyl or a group of the formula: [err], each of [err] and
[err] is [err] to [err] alkyl 30   and [err] is hydrogen or [err] to [err]
alkyl, or a pharmaceutically acceptable acid addition salt thereof and a
pharmaceutically acceptable carrier therefor. Patentansprfuche 35 1.
Verbindung der Formel (I) 40 Cl-~ ~ ~ ~ ~ ~ ~ ~~~~~~~I .~~~~~~~~~~~~~~~~~~
~45                                              CH I 2  2      23 worin R
Wasserstoff, Cj-,Alkyl oder eine Gruppe der Formei R4CO-, jeder der Reste
Ri und RJ C._5-Alkyl und R4 Wasserstoff oder Cj5-Alkyl bedeutet oder ein
pharmazeutisch annehmbares Saureadditionssalz 50   davon. 2. Verbindung
gemass Anspruch 1, in welcher RI Wasserstoff, Methyl, Formyl, Acetyl,
Propionyl, Butyryl oder Valeryl und jeder der Reste RI und R3 Alkyl mit 1
bis 3 Kohlenstofatomen bedeutet. 3. Verbindung gemiss Anspruch 1, in
welcher RI Wasserstoff, Methyl, Formyl, Acetyl oder Propionyl und jeder der
Reste R2 und RI Methyl oder Ethyl bedeutet. I 55;: - 4. Verbindung gemiss
Anspruch 1, in welcher RI Wasserstoff bedeutet. 5. Verbindung gemss
Anspruch 1, in welcher RI eine Gruppe der Formel RCO- bedeutet, in welcher
R4 Wasserstoff oder C, ,s-Alkyl ist. 1   6. Verbindung gemiss Anspruch 5,
in welcher RI Acetyl odor Propionyl, R2 Methyl und R3 Methyl oder Ethyl
ist. 60      7. Verbindung gemrss Anspruch 5, in welcher RI Acetyl oder
Propionyl ist und R2 und R3 beide Methyl sind. 8. Verbindung gemass
Anspruch 5, in welcher R. Acetyl, R2 Methyl und Rs Methyl oder Ethyl ist. -
9. cis-lsomer dor Verbindung gemi-ss einem der Ansprdche 1 bis 8a: 10.
{+)-cis-lsomer der Verbindung gemiss-eineo   der Ansprdche 1 bis 8. 



11. Verbindung gemiss Anspruch 8, namlich
(+)-cis-2-i4-Methoxyphenyl)-3-acetoxy-S4[2-(dimethyl- 21 *   C   L  M   S
~~*    0 127 882
aminoethyll-8-chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-on odor ein
pharmazeutisch annehmbares Siureadditionssalz davon. 12. Verbindung gemass
Anspruch 8, namlich (+)-cis-2-(4-Methoxyphenyl)-3-acetoxy-5-[2-(N-methyl-N-
ethylamino)ethyll-8-chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-on    oder
ain    pharmazeutisch annehmbares Siureadditionssalz davon. 13. Verbindung
gemiss Anspruch 7, nAmlich (+)-cis-2-(4-Methoxyphenyl)-3-propionyloxy-5-[2-
(dimethylamino)ethyll-8-chloro-2,3-dihydro-1,5-benzothiazepin-4(5H)-on
odor  ein  pharmazeutisch annehmbares Saureadditionssalz davon. 14.
Verbindung der Formel (11) t0 /\ OCH3 H~~~~~~ 15eC
1     3    Q      OR5 worin RI Wasserstoff oder eine Gruppe der Formel
R4CO- und R' Wasserstoff oder CI-.-Aikyl bedeutet, oder ein Salz davon. 20
15. Verbindung der Formel (lb) OCR /FE~~3 25
C    12tI- CH2CH2    3 30                                             2
worin jeder der Reste R2 und R3 C,1s!Alkyl bedeuten, oder sin Salz davon.
16. Verfahren zur Herstellung einer Verbindung der Formel (la) 35  ~ ~
~~~~~~/\OCH -   3 OR5^ 5 2                        (I-a) 40 ~~~~~~~~~02 CR
CR2< 2~~~ worin RI Wasserstoff oder eine Gruppo der Formel R4CO-, jeder der
Rests R2 und R3 C,_.-Alkyl und R' 45  Wasserstoff oder C1.5-Alkyl bedeuten,
oder ein pharmazeutisch annehmbares Saureadditionssalz davon, dadurch
gekennzeichnet, dass man oine Verbindung der Formel (1I) 5    .OCH3 503
Cl.......r~N~rsOR.                                  (II 55  worin R5 die
oben angegebene Bedoutung hat, oder oin Sakz davon, mit einer Verbindung
der Formel (ll) R2 60                                             X-CH2CH2N
(II) R3 worin R2 und R3 die vorher angogebenen Bedeutungen haben und X
Haiogon bedeutet, odor ein Sak davon kondensiert und erforderlichenfalls
das. Produkt weiterhin in ein pharmazeutisch annehmbares 65
Sureadditionssaklz berfhrt. 22 . I 11111! 111  11111111111111 



0 127 882                                               30 sr.
17. Verfahren zur Herstellung einer Verbindung der Formel (Ic) 5
3 i~~~~~~~~~~~~~~~~~~~2 3 t                        C~~~~~nS R   R2
{l~~~~  (-c) to                                        CRHCR        3 2 ZN
3 i; worin jeder der Rests R2 und R3 C1s-AlkyI und R4 Wasserstoff oder
C1_..i-Alkyl bedeuten, oder eines pharmazeutisch annehmbaren
Saureadditionssalzes davon, dadurch gekennzeichnet, dass man eine t5
Verbindcung der Formel (Ib) OCR 20                              C1
sZ S (I-b) ~~~~ V  25            v                            2  2 worin R2
und RI die vorher angegebenen Bedeutungen haben, oder ein Salz davon mit
einer Verbindung der Formel (IV) 30
R4COOH                                        (IV) worin R4 die vorher
angegebene Bedeutung hat, oder ein reaktives Derivat davon kondensiert und
erforderlichenfalls das Produkt in ein pharmazeutisch annehmbaren
Saureadditionssalzes davon alberfuhrt. *      35       18. Verfahren zur
Herstellung einer Verbindung der Formel (Id) i
XH~~~~~~~~~~~~~~~~~~~~3 40 OR                      ~~~~~~~(I-d) worin jeder
der Reste R2 und R3 C1...,-AlkyI und R C1..-AlkyI bedeuten, odor eines
pharnmazeutisch annehmbaren Saureadditionssalzes davon, dadurch
gekennzeichnet, dass man sine Verbindung der Formel (lb) 50 OCR (I-b) CR ~R
worin R2 und R3 die vorher angegebenen Bedeutungen haben, oder ein Saliz
davon mit einer Verbindung der Formel (V I I!IlIC 1L111 11111111 1111    0
127 882                                               3 worin X' ein
reaktiver Rest ist und R8 die vorher angegebene Bedeutung hat, umsetzt und
gewunschtenfalls das Produkt in ein pharmazeutisch annehmbares
Saureadditionssaize uberfOhrt. 19. Pharmazeutische Zusammensetzung, dadurch
gekennzeichnet, dass sie eine therapeutisch wirksame Menge einer Verbindung
der Formal (I) 5 /CCS~3 (I) 10 2~~~ 



15 worin R' Wasserstoff, CI-fi-Alkyl oder eine Gruppe der Formel RICO-,
jeder der Rests R2 und R3 C1_5-Alkyi und R4 Wasserstoff oder CI..6-AlkVI
bedeuten, oder sin pharmazeutisch annehmbares Siureadditionssalzes davon
sowie einen pharmazeutisch annehmbaren Triger dafOr enthalt. 20
Revendications 1. Compose de formula (I): 25 OCH~~~~~~~~~ 30 -  t[1W>0R2
tI) C11 CHlN2 2E 2C 35   dans laquelle RI est un atome d'hydrogene, un
radical alkyle en C1.. ou un groups de formule R4C0-, R2 et R3 repr6sentent
chacun un radical alkyle en C1..5, et R' est un atome d'hydrogene ou un
radical alkyle en C,_,, ou un sel d'addition avec un acide
pharmaceutiquement acceptable de celui-ci. 2. Compose solon la
revendication 1, dans lequol RI ast un atome d'hydrogbne ou un radical
methyle, formyle, acetyle, propionyle, butyryle ou val6ryle, et R2 et R3
repr6sentent chacun un radical alkyle de 1 a 3 40 atomes de carbone. 3.
Compos6 selon la revendication 1, dans lequel RI est un atome d'hydrogbne
ou un radical m6thyle, formyle, acetyle ou propionyle, et R2 et R3
repr6sentent chacun Is radical methyle ou sthyle. 4. Compos6 salon la
rovendication 1, dans lequel R' est un atome d'hydrogene. 5. Compos6 salon
la revendication 1, dans lequel R' est un groups de formule R'CO-, dans
laquelle R4 45  est un atoms d'hydrogine ou un radical alkyle en C_-. 6.
Compose salon la rovendication 5, dans lequel RI est un radical acetyle ou
propionyle, R2 esat le m'thyle et R3 est le msthyle ou l'tkhyle. 7. Compose
selon la revendication S. dans lequel Ra est l'ac6tyle ou le propionyle, et
R2 et RI sont tous deux des radicaux methyle. 50      8. Compos6 solon la
revendication 5, dans lequel RI oet I'acetyle, R2 eat le methyle et R3 est
ls msthyle ou l'ethyle. 9. Isomere cis d'un compos6 selon l'une quelconque
des revendications 1 A 8. 10. Isom6re W+)-cis d'un composs salon I'une
quelconque des revendications 1 A 8. 11. Compos6 salon la revendication 8,
qui est la (+)cis-2-(4-mithoxyph6nyl)-3-ac6toxy-S-[2-(dim6thyl- 55
amino)ithyll4-chloro-2,3-dihydro-1 ,r-benzothiaz6pin-465Hl-one ou un sei
d'addition avec un acide. pharmaceutiqueent acceptable de cellscl. 12.
Compose salon Ia revendication 8, qui est la
(+)cis-2-{4-methoxyphenyl)-3-acdtoxy-5-[2-(N-m6thyl-
N-6thylaminoethyl)-8-chloro-2,3-dihydro-i,-berizothiaz6pin-4(5H)-one ou un
sel d'addition avec un acide pharmaceutiquement acceptable de celle-ci. so
13. Compos6 solon la revendication 7, qui est la
(+)-cis-2(4-1methoxyphenyl)-3-propionyloxy-5-[2-
(dim6thylamino)6thyll-8-chloro-2,3-dihydro-1,5-benzothiaz6pin-4(5H)-one ou
un sel d'addition avec un acide pharmaceutiquement acceptable do cellem-i.
55. 24 111111  111111    0 127 882 14. Compose de formule II:
3 /C\ OCR 10  dans laquelle R5 est un atome d'hydrogene ou un groupe de
formule R4CO, et R4 est un atome 



d'hydrogbne ou un radical aliyle. en C,_ , ou un set de celui-ci. 15.
Compose de formule (I-b): 15
OCR P 20                                                      <
t(I-b) dans laquelle R2,et R3 sont chacun un radical alkfle an C-5s, Ou un
sel de celui-ci. 25     16. Procedb de pr6paration d'un compose de formula
(1-a): .\ !OCR3 0 N o  2 ..
CR CH 35 dans laquelle R' est un atome d'hydrogine ou un groupe de formule
R4CO-, R2 et R3 reprssentent chacun un radical alkyle en C1.., et R' est un
atome d'hydrogbne ou un radical alkyle en C..5, ou un sel d'addition avec
un acide pharmaceutiquement acceptable de celui-ci, qui consiste A
condenser un compose de 40  formula If: K9OCR3 45  C1
3                        /II) 45
~~~~~~~~~~~OR. k,
0 dans laquelle RI est tel que defini plus haut, ou un sel de celui-ci,
avec un compoas de formule Ill: 50 RI T             .
X--CH2CH2N(1) dans laquelle R2 et RI sont tels quo definis plus haut et X
est un atomoe d'halogene, ou un sel de celui-ci, et, .s necessaire, A
convertir encore 1e produit on son sel d'additon avec un acide
pharmaceutiquement [ 0    acceptable. kL
25 .:.~~~~~~~~~~~~~~~~~~~~~    0  127 882 17. Procdd6 de preparation d'un
compose de formule (I-c): /\OCH3 OC OR4                              (I-c)
10                                       CS 2CH 2     3 dans laquelle R2 et
R3 representent chacun un radical alkyle en C1.. et R4 est un atome
d'hydrogene ou un radical alkyle en C..5, ou de son sel d'addition avec un
acide pharmaceutiquement acceptable, qui consiste is  A condenser un
compos6 de formulo (1-b): jOCR3 20                            Cl (I-b) 2 5
*         *                      C S 2C R 2 N <  3                      X
dans laquelle R2 et R3 sont tels que definis plus haut, ou un sel de
celui-ci, avec un compos6 de formule IV: R4COOH
(IV) 30 dans laquelle R4 est tel que defini plus haut, ou un derive r6actif
de celui-ci, et, si n6cessaire, a convertir encore le produit en son sel
d'addition avec un acide pharmaceutiquement acceptable. 18. Proc6d6 de
preparation d'un compos6 de formule (1-d): 35
- (I-d) 2  2N.%R3 



45  dans laquelle R2 et R3 repr6sentent chacun un radical alkyle en C1.5 et
Ra est un radical alkyle en C,.5 ou de son sel d'addition avec un acide
Rharmaceutiquement acceptable, qui consist. A faire r6agir un compos6 de
formule Cl-b): 50
3 (I-b) a2 ~5;                                          CEC      y 22 dans
laquelle R2 et R3 sont teds que d6finis ci-dessus, ou un old dcelui-ci,
avec un compose de formule (V) 60                      .,,,R6X'
-.......................... ,(V) dans laquelle X' est un r6sidu reactif et
RI est tel que defini plus haut, et, si n6cessaire, A convertir encore le
produit en son sel d'addition avec un acide pharmaceutiquement acceptable.
19. Composition pharmaceutique qui comprend une quantitd therapeutiquement
efficace d'un 6#5 composd de formule MI: 26 1 111111 1111111111111111
111111    0 127 882 /\OCR -
-~~~~~~~~~C 02 c! Ca dans laquelle R estun atome d'hydrogene, un radical
alkyle en C1.5 ou un groupe de formul R4CO   2 repr6sentent chacun un
radical alkyle en CI-s et R4 es  naom   'yro-oo u  aia   Rlyee C1_, u sonel
d'ddito avec id  h   -a e est un atome d'hydrogbne au un radical alkl an C
os u son sal d'addition avoc un acide pharmaceutiquementn acceptable, et un
vehiculo pharmaceutique. ment acceptable pour celui-ci. 20 30 36 50 I,' 55
2 7 I11111111111111111111 jIll * C   L          H    


