
EP 0 147 719 B1 This invention relates to a novel carbostyril derivative
and a process for preparing same. More particularly, it relates to a
compound of the formula: CH HO 15 or a pharmaceutically acceptable acid
addition salt thereof. The carbostyril derivative (I) or a pharmaceutically
acceptable acid addition salt thereof shows potent [err]-adrenoceptor
stimulating action and is useful as a bronchodilator. In Chemical Abstracts
88 (1978), No. 6752k [Japanese patent publication (unexamined) No.
83379119771 20 compounds of the following formula (A) are disclosed [err]
[err] (A) 30 [err] wherein amount others [err] represents hydrogen or
benzyl, [err] represents hydrogen or alkyl, [err] represents as hydrogen or
methyl and [err] represents 4-methoxy-phenyl. The bronchodilating activity
of the known compounds is when estimated by the use of isolated tracheal
chain of guinea pigs not sufficient and their therapeutic indexes [i.e.,
the ratio of (the 50% lethal dose) to (the dose required to produce 50%
reduction of the bronchoconstriction)l is insufficient. Contrary to the
known compounds the carbostyril derivative (I) has a high bronchodilating
activity and a greater 40. therapeutic index. The compound (I) of the
present invention can exist in the fortn of four optical isomers (i.e.,
(R)(R)-, [err] and (S)(S)-isomers) due to the two asymmetric carbon atoms
involved in the side chain: [err] [err] wherein the asterisk denotes an
asymmetric carbon atom. The present invention includes within its scope all
four opticalisomers and mixtures thereof. Throughout the specfication, the
terms "(RR)-isomer, "(R)(S)-isomer', (SPHR)-isomer" and (S)(S) isomer" mean
the  configuration of the asymmetric carbon atoms at the position of
-CH(OH)- and that of [err]  respectively. Therefore, for example,
"(S)(R)-isomer" means that the asymmetric carbon atom at the position of
-C(OH)- has (S)-configeration and the asymmetric carbon atom at the
position of [err] has (R)-configuration. Further, throughout the
specification, the term "a-isomer" means a steroisomer which is a mixture
of (R)(R)- and (S)(S)-isomers, and the term "[err]-isomer" means a
stereoisomer which is a mixture of (R)(S)- and (S(RI-isomers. Besides, the
compound of the present in1vention has the following two tutomeric
structures which are mutually convertible from one to another. Both of
these isomers are also included within the scope of the present invention.
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[err] 20  According to the present invention, the compound (I) is prepared
by reducing a compound of the formula (11) or (VI): [err] 



25 (II) 30 [err] or 35 [err] wherein YO- is hydroxy or a conventionally
protected hydroxy, to give a compound of the formula (IV):. [err] [err]
[err]                                         I wherein YO- is the same as
defined above, and when YO is a protected hydroxy, further removing the ws
protecting group therefrom. In the above-mentioned reactions, a wide
variety of protecting groups which have been usually employed to protect
hydroxy group can be used as the protecting group (Y). Examples of such
protecting group include lower alkanoyl such as formyl, acetyl and
pivaloyl; substituted or unsubstituted phenyl- lower alkyl such as benzyl,
p-methoxybenzyl and 3,4-dimethoxybenzyl; substituted or unsubstituted 60
benzyloxycarbonyl such as benzyloxycarbonyl and p-methoxybenzyloxycarbonyl;
or substituted or unsubstituted phenylsulfonyl such as benzenesulfonyl and
p-toluenesulfonyl. The reduction of the compound (11) or (111) can be
accomplished by reacting it with a reducing agent in a solvent. Suitable
examples of the reducing agent include sodium borohydride, lithium
aluminium hydride, lithium borohydride, sodium monoacetoxyborohydride,
diborane or sodium cyanoborohydride. Methanol, 65  ethanol, isopropanol,
dimethylformamide, dimethylsulfoxide, tetrahydrofuran, ether,
dimethoxyethane, 3    EP 0 147 719 B1 diglyme, dioxane, toluene or a
mixture thereof is suitable as the solvent. It is preferred to carry out
the reaction at a temperature of -20 to [err]. On the other hand, the
subsequent removal of the protecting group can be conducted by conventional
manners such as, for example, hydrolysis, organic base treatment or
reduction. For example, when the 5  protecting group is formyl, acetyl or
benzenesulfonyl, said group may be removed by hydrolysis of the compound
(IV) with an acid or an alkali. Suitable examples of such acid include, for
example, formic acid, trifluoroacetic acid, benzenesulfonic acid,
p-toluene-sulfonic acid, hydrochloric acid or hydrobromic acid. Suitable
examples of such alkali include, for example, sodium carbonate, potassium
carbonate, sodium hydroxide or potassium hydroxide. This reaction may be
conducted with or without solvent. Examples of 10  the solvent are water,
methanol, ethanol or dioxane. It is preferred to carry out the reaction at
a temperature of -30 to 70C, especially 20 to [err]. When the protecting
group is benzyl, p-methoxybenzyl, 3,4-dimethoxybenzyl, benzyloxycarbonyl or
p-methoxybenzyloxyearbonyl, the removal of said protecting group may be
conducted by catalytic hydrogenation of the compound (IV) in hfdrogen gas
in the presence of a catalyst. This catalytic hydrogenation is preferably
carried out at a temperature of 0 to 100lC, especially 1s  20 to 40C, under
atmospheric or increased pressure. Preferred examples of the catalyst
include palladium- BaCO3, palladium-charcoal and palladium-black. Methanol,
ethanol, tetrahydrofuran; water or a mixture thereof is suitable as the
reaction solvent. Further, when the protecting group is'acetyl or pivaloyl,
said group may be removed by the treatment of the compound {IV) with an
organic base. The treatment of the compound (IV) can be carried out in
conventional manners, for example, by treating it with an organic base 20
such as methylamine, dimethylamine, ethylamine or diethylamine. This
reaction may be conducted with or -  without a solvent. Examples of the
solvent are water, methanol, ethanol, dioxane or a mixture thereof. It is
4Sa  preferred to carry out the reaction at a temperature of 0 to 100lC,
especially 20 to 70tC. 



When a racemic modification of the compound (II) or (Ill) (YO- = a
protected hydroxy) is used as the starting compound in the above-mentioned
reaction, the compound (IV) in which YO- is a protected 25  hydroxy, i.e.,
a compound of the formula (IV'): CH [err] [err] wherein [err]- is a
conventionally protected hydroxy, is obtained in the form of a mixture of
two -  stereoisomers (i.e., a- and [err] isomers) and may be, if required,
separated into each of the stereoisomers prior to removal of the protecting
group (Y') therefrom. For example, each one of the a- and [err]-isomers of
the compound(IV') may be obtained by acylating the compound (IV') to give a
compound of the formula [err] [err] [err] wherein [err] is an acyl group
and [err]- is the same as defined above, subjecting said compound (V) to
chromatography to separate it into each of a- and [err]-isomers thereof,
and then removing the acyl group 55 therefrom. The acylating agent which is
used for acylation of the compound (IV) includes, for example,
acetylchloride, acetyl bromide, chloroacetyl chloride or p-hitrobenzoyl
chloride. The acylation is preferably carried out in the presence of an
acid acceptor (e.g. sodium hydroxide, potassium hydroxide, sodium
carbonate, potassium carbonate, sodium bicarbonate, potassium
bicarbonate)in a solvent (e.g., ethyl acetate, methylene chloride,
chloroform, benzene, water or a mixture therof) at a temperature of 0 to
[err]. 60   Subsequent chromatographic separation of a- and [err]-isomers
of the compound (V) can be effected on a column of silica gel, using
methanol, chloroform, methylene chloride, ethyl acetate, benzene, n-hexane
or a mixture thereof as an elluent. Then, the removal of the acvl group
from the thus-separated each 'stereolsomer (o- or ,B-isomerd of the
compound (V) can be accomplished by conventional hydrolysis thereof, for
example, by treating said isomer with a base (e.g., potassium hyudroxide,
sodium hydroxide, 65   potassium carbonate, sodium carbonate) or an acid
(e.g., hydrochloric acid, sulfuric acid, nitric acid) in a 4    EP 0147719
B1 solvent (e.g., water, aqueous methanol, aqueous ethanol) at a
temperature of 20 to [err]. The a- or [err]-isomer of the compound (IV')
obtained above (i.e., a mixture of (R)(R)- and (S){S)-isomers thereof or a
mixture of (R)(SM- and (S)(R)-isomers thereof) may be, if required, further
separated into each of the optical isomers of the compound (IV'). For
example, each one of (R)(R)- and (S)(S)-isomers of the 5 compound (IV')
may. be obtained by acylating the a-isomer of the compound (IV') with an
optically active acylating agent to give a compound of the formula (VY):
COR' CH to                             [err] (V') [err] wherein [err]- is
an optically active acyl group and Y'O- is the same as defined above,
subjecting the compound (V') to chromatography to separate it into each of
(R)(R)- and (S)(S)-isomers of the compound 20  (V'), and then removing the
acyl group therefrom. The optically active acylating agent which is used
for acylation of the compound (IV') includes, for example, an optically
active 1-(2-naphthylsulfonyl)- pyrrolidine-2-carbonyl chloride. The
acylation of the compound (IV') is carried out in the presence of an acid
acceptor (e.g., sodium hydroxide, potassium hydroxide, sodium carbonate,
potassium carbonate, sodium bicarbonate, potassium bicarbonate) in a
solvent (e.g., ethyl acetate, methylene chloride, 26  chloroform, benzene,
water or a mixture thereof) at a temperature of 0 to [err]. Subsequent
chromatographic separation of the (R)(R)- and (S)(S)-isomers of the
compound (V') and the removal of the 



acyl group therefrom may be carried out in the same manner as mentioned
hereinbefore. Each one of (R)(S)- and (S)(R)-isomer of the compound (IV')
may be obtained from the [err]isomer of the compound (IV') in the same
manner as above. 30      On the other hand, the compound (IV') which is
prepared from an optical isomer of the compound (H) or (111) (YO- = a
protected hydroxy) is a mixture of two optical isomers thereof which are a
pair of diastereoisomers. For example, a mixture of (R)(R)- and
(S)(R)-isomers of the compound (IV') is obtained when the (R)-isomer of the
compound (11) or (111) (YO- = a protected hydroxy) is used as the starting
compound, while a mixture of (R)JS)- and (S)(S)-isomers of the compound
(IV') is obtained when the (S)- 3s  isomer of the compound (11) or (111)
(YO- = a protected hydroxy) is used as the starting compound. However, said
mixture may be, if required, separated into each of the two optical isomers
of the compound (IV') prior to removal of the protecting group (Y')
therefrom. For example, each one of the (RHR)- and (S1(R)- isomers of the
compound (IV') may be obtained by subjecting the compound (IV') to
fractional recrystallization; or by acylating the compound (IV') tolgive
the compound (V), subjecting the compound 9  (V) to chromatography to
separate it into each of (R)(R)- and (S)(R)-isomers of the compound (V},
and then removing the acyl group therefrom. The fractional
recrystallization is carried out by recrystallizing the compound (IV') from
a solvent (e.g., methanol, ethanol, isopropanol, water or a mixture
thereof). The acylation of the compound (IV'), the chromatographic
separation and the removal of the acyl group may Be carried out in the same
manner as described hereinbefore. Each one of the (R)(S)- and
(S)(S)-isomers of the 4S  compound (IV') may be obtained in the same manner
as above. Moreover, since the [err]isomer (or a-isomer) of the compound (V)
separated above can be readily converted into the a-isomer (or 0-isomer) of
the compound (IV'), the confpound (IV') may be, if required, recovered
exclusively in the form of either the a- or 1-isomer thereof. For example,
the conversion of the B- isomer of the compound (V) into the a-isomer of
the compound (Wi) is carried out by treating said [err]-isomer so   with
thionyl chloride in a solvent (e.g., methylene chloride, chloroform,
benzene, toluene, tetrahydrofuran, dioxane or diemthoxyethane) to give an
a-isomer of a compound of the formula (VI): [err] [err] [err] wherein RCO-
and Y'O- are the same as defined above, and then removing the acyl group
therefrom. The conversion of the a-isomer of the compound (V) into the
13-isomer of the compound (IV') may be 65   carried out in the same manner
as above.    EP 0147 719 B1 Furthermore, the optical isomer of the compound
(V) separated above can be readily converted into an optical isomer of the
compound (IV') in which the asymmetric carbon atom at the position of
-CH(OH)- has the opposite configuration from that of the former optical
isomer. For example, the conversion of the (SOR)-isomer of the compound (V)
into the (R)(R)-isomer of the compound (IV') is carried out by treating the
5 compound IV) with thionyl chloride in a solvent (e.g., methylene
chloride, chloroform, benzene, toluene, tetrahydrofuran, dioxane or
dimethoxyethane) to give the (R)(R)-isomer of the compound (VI), and then
removing the acyI group therefrom. The conversion of the (R)(R)-, (R)(S)-or
(S)(S)-isomer of the compound CIV') may be respectively carried out in the
same manner as above. The starting compound (11) and (111) of the present
invention is a novel compound and can be prepared, 10  for example, by the
steps of halogenating or oxidizing a compound of the formula (VII): [err]
15
(VI I) [err] wherein Y'O- is the same as defined above, to give a compound
of the formula (VIII) or (IX): [err] 



[err] or [err] 30                                                 2 (IX)
wherein X is halogen atom and Y'O is the same as defined above, reacting
the compound (VIII) or (IX) with a compound of the forrhula (X): [err]
[err] 45   to give a compound of the formula (II) or (III'): [err] 56 or CH
0 65 6    EP 0147 719 B1 wherein Y'0- is the same as defined above, and if
necessary removing the protecting group therefrom. The compound of the
formula (VII) to be used in the above-mentioned process may be prepared,
for example, by oxidizing O-protected 5-acetyl-8-hydroxyquinoline with 80%
m-chloroperbenzoic acid in a solvent (e.g., chloroform, methylene chloride,
tetrahydrofuran, acetonitrile), and then heating the resultant 5
0-protected 5-acetyl-8-hydroxyquinoline N-oxide in a solvent (e.g., acetic
anhydride). Alternatively, the compound (VII) may be prepared by
introducing a protecting group (Y') into 5-acetyl-8-hydroxycarbostyril
[cf., Japanese patent publication (unexamined) No. 141879/19761) in a
conventional manner. Halogenation of the compound (VII) is preferably
carried out in a solvent (e.g., chloroform, methylene chloride,
tetrahydrofuran, methanol or a mixture thereof) at 20 to [err] under
stirring. Suitable examples of 10  the halogenating agent include
N-bromosuccinimide, N-chlorosuccinimide, bromine or chlorine. On the other
hand, oxidation of the compound (VII) is preferably carried out at 20 to
100C in the presence of an oxidizing aent (e.g., selenium dioxide) in a
solvent (e.g., dioxane, tetrahydrofuran or an aqueous mixture thereof). The
reaction of the compound (VIII) or (IX) with the compound (X) may be
accomplished at 10 to 30C in 15  a solvent (e.g., dimethylsulfoxide,
dimethylformamide, chloroform, methanol, ethanol or a mixture thereof)
under stirring. Further, the removal of the protecting group (Y') from the
compound (II') or (III') may be carried out in the same manner as mentioned
hereinbefore. The compound (I) or an acid addition salt thereof shows
potent bronchodilating activity and long- lasting therapeutic effect
thereof, can produce selective stimulation of [err]-adrenoceptor and hence
is useful 20  for treatment or prophylaxis of various chronic obstructive
pulmonary disease such as bronchial asthma or chronic bronchitis. For
example, when estimated by the use of isolated tracheal chains of guinea
pigs, the bronchodilating activity of 8-hydroxy - 5 - ((1R) -
1-hydroxy-2-IN-M(1R) - 2 -(p-methoxyphenyl) - 1 -
methylethyl)-aminolethyl}carbostyril of the present invention is about 10
to 100 times as strong as those of procaterol Ichemical name; 8-hydroxy-5 -
[1-hydroxy-2-(isopropylamino)butylicarbostyril hydrochloride 25
hemihydrate, J. Med. Chem ., 20(8), 1103(1977)1 and Isoproterenol (chemical
name: 4-{1-hydroxy - 2 - [(1- methylethyl)aminolethyl[-1,2-benzenediol
hydrochloride), respectively. Moreover, since'the compound (I) is
characterized by the high potency ratio of the o2-adrenoceptor stimulating
action to the 01-adrenoceptor stimulating action such as positive
chronotropic action (e.g., increase in heart rate), said compound of the
invention has particularly high safety for use as a bronchodilator. In
addition, the toxicity of the compound 



30  (1) of the present invention is considerably low. The carbostyril
derivative (I) of the present invention can be used for pharmaceutical use
in the form of either the free base or an acid addition salt thereof.
Pharmaceutically acceptable acid addition salts of the carbostyril
derivative (I) include, for example, salts thereof with an inorganic acid
such as hydrochloric acid, hydrobromic acid, phosphoric acid, nitric acid
or sulfuric acid, and an organic acid such as acetic acid, 35 propionic
acid, glycolic acid, lactic acid, malic acid, fumaric acid, malonic acid,
succinic acid, aspartic acid, ascorbic acid, glutamic acid, nicotinic acid
or methanesulfonic acid. Such pharmaceutically acceptable salts may be
prepared, for example, by treating the free base of the compound (1) with a
stoichiometrically equimolar amount of an acid. The compound' (t) and a
salt thereof can De administered either orally or parenterally. The do
pharmaceutical preparation of the compound (I) may be either solid
preparations such as tablets, pills, powders, capsules or granules, or
liquid preparations such as solutions, suspensions or emulsions. Such
preparations may be prepared in a conventional manner, for example, by
admixing a compound (I) or a pharmaceutically acceptable salt thereof with
a conventional carrier or diluent such as calcium carbonate, calcium
phosphate, corn starch, potato starch, lactose, talc, and magnesium
stearate. the daily dose of the 45  compound (I) or a salt thereof may vary
depending on the administration route, the age, weight or conditions of
patients and the severity of diseases to be treated. In general, however, a
preferred dose of said compound (I) or a salt thereof may be 0.01 to 30 pg,
especially 0.01 to 3 pg, per kilogram of body weight per day. Practical and
presently-preferred embodiments of the present invention are illustratively
shown in the s following Examples. Experiment 1 (Bronchodilating activity)
Isolated tracheal muscle preparations of Male Hartley guinea pigs (body
weight: 430 - 645 g) were 55  used to estimate the bronchodilating activity
of a test compound according to Magnus' method. The preparation was
suspended in an organ bath filled with 20 ml of Tyrode's solution (32t),
and said solution was continuously bubbled with air. Histamine 2HCI was
added to the bath (final concentration; 1 x 10-5g ml) and the test compound
was added thereto about 15 minutes after the addition of histamine 2 HC.
Tension changes in the tracheal smooth muscle were recorded isometrically
with a force-displacement 60  transducer. Molar concentration of the test
compound which produced 50% relaxation of the histamine- induced tracheal
contraction were estimated from the concentration-response curve, and the
potency ratio of the test compound to Isoproterenol was calculated
thereform. The results are shown in Table 1. 65 7    EP 0147 719 B Table 1
Test compounds          Potency ratio Comp. No. 12                 166
Comp. No. 2                   78 G0                       Comp. No. 3
52 Procaterol                    17 15                        Isoproterenol
1 l Comp. No. 1: 8-Hydoxy-54{ R)-1 -hydroxv-2-[N-((R)-2-(p-methoxypy
methylthyl)aMinolethyl-crbostyriI hydrochloride 29     Comp. No. 2:
A hy~dhrochloride (-isomer obtained in methylethVl)amino~letyllcarbostl
ydr~inS(-smrotie  Examl3metod areinafter) 



Comp. No. 3: 8-Hydroxy-{-fl-hydroxV-2-[N-(2-(p-methoxyphenvl)-l-
methylethyl)aminolYl)carbotylril hydrochloride (a mixture of o- and
Pinsomfers) 25     Chemical name of procaterol-
B.Hydroxy-44I1hydroxy-2.(isopropylamin)buyiabsy hydrochloride hernihydrate
.Umtyeylaiothll Chemical name of Isoproterenol:
4-{2-hydroxV-2-1(1-methYlethyl)aminolethyll-1,2-benzenediol hydrochloride.
Experiment 2 30 (Method) Inhibitofy effect on antigen-7nduced
bronchoconstriction Mule Hartley guinea pigs (body weight, 280 - 520 g)
were passively sensitized by intravenous injection of rabbit antiserum
against ovalbumin (0.2 ml/l 00 g of body weight, PCA titer: X 1000). 24
hours laer, the animals were anesthetized with ctchloralose (120 mg/kg. iO
and immobilized with gallamine triethiodide (5 mgikg, iW.) under artificial
respiration. Lung volume changes were measured as overflow Of air from the
lung by the Konzett-Rossler method [cf. Arch. Exp. Pathol. Pharmakol., 195,
71 (1940)1. The test compound was administered Intravenously to the animals
one minute before said animals were challenged with ovalbumin (30 jzikgft
iW.). The EDO (i.e., the dose of the test compound which is necessary? to
pouce 50% reduction of antiden-induced bronchoconstriction) was estimated
from the dose-response Atet compound was dissolved in 5% of glucose
solution, and the test compound solution (0.2 ml/ g - of body weight) was
administered Intravenously to Male ddY strain mice (body weight: 25-28 g).
The a  ID  of the test compound was estimated by the Up and Down method.
TM. results are shown in the following Table 2.     - Table_2 Inhibitory
effect           Acute       Therapeutic Test compounds* on antign-induced
toxicity  index bronchocofnstriction         (LD50)       lD  /ED  ) (ED50
(pg/kg)            (mg/kg) 5 Cowp. No. 1               0.09
84.6        9.4 x 10 60       Comp. No. 2                0.18
91.3         5.1 x 105 Procaterol                0.64
70.3         1.1 x 10 Note; *: same as shown in the footnote of Table 1. 8
EP 0147719 BI Example 1 X       (1) 29.3 mg of
5-acetyl-8-benzyloxycarbostyril are dissolved in 15 ml of chloroform,-and
200 mg of N- bromosuccinimide are added thereto. The mixture is refluxed
for 2 hours under stirring. 300 mg of N- bromosuccinimide are added to the
mixture and 4 hours after the commencement of the reaction, 100 mg 5  of
N-bromosuccinimide are further added thereto. Six hours after the reaction
is started, the mixture is cooled and is allowed to stand at 20tC for 2
days. Precipitated crystals are collected by filtration. Then, the crystals
are washed with methanol and ether and then dried. 110 mg of
5-bromoacetyl-S-benzyl- oxycarbostyril are thereby obtained as colorless
crystals. On the other hand, the filtrate is concentrated to dryness, and
the residue is treated in the same manner as above, whereby 60 mg of
5-bromoacetyl-8- 10  benzyloxycarbostyril are further recovered from the
filtrate. Total yield: 170 mg (45.8%) M.p. 203 - 2050C (decomp.)
(recrystallized from methanol-chloroform) Mass (m/e): 373, 371 (Mi) lRvn'jo
(cm-'): 1675 Fs     NMR (d-DMSO)8: 4.85 (s 2H), 5.39 (s, 2H), 6.65 (d, J=
1OHz, 1H), 7.2-7.7 (m, 6H), 7.86 (d, J=9Hz, 1 H), 



8.51 (d, J=10 Hz, 1H) (2) 750 mg of 6-bromoacetyl-8-benzyloxycarbostyril
are dissolved in 6 ml of dimethylsulfoxide, and 660 mg of
N-(2-(p-methoxyphenyl) - 1 - methylethyl)amine are added thereto. The
mixture is stirred at room temperature for 1.5 hours, whereby a mixture
containing 8-benzyloxy - 5 - (1 - oxo - 2 - IN - (2 - (p - 20
methoxyphenyl) - 1 - methylethyl)aminolethyl)carbostyril is obtained. 10 ml
of methanol and 380 mg of sodium borohydride are added to the mixture, and
the mixture is further stirred at room temperature for one hour. The
reaction mixture is extracted with chloroform, and the extract is washed
with water, dried and then evaporated under reduced pressure to remove
chloroform. The residue is purified by silica gel chromatography (solvent;
chloroform: methanol = 9: 1), and then treated with an ethanol-hydrogen 25
chloride solution. The crude product thus obtained is recrystallized from a
mixture of isopropanol and ether. 210 mg of 8 - benzyloxy - 5 - (1 -
hydroxy - 2 - [N - (2 - (p - methoxyphenyl) - 1 - methylethyl)-
aminolethyl)carbostyril monohydrochloride are obtained as colorless
crystals (a mixture of a- and 0- isomers). Yield: 21.2% 30      M.p.
193-212C    - Mass (m/e): 440 (M* - H20) IRv*0X"'  (cm-'): 1660 (3) 495 mg
of 8-benzyloxy-5 - {1-hydroxy-2 - IN-(2-p-methoxyphenyl) -
1-methylethyl)aminolethyl)- carbostyril monohydrochloride are dissolved in
a mixture of 26 ml of tetrahydrofuran and 4 ml of water, 35  and 250 mg of
10% palladium-charcoal are added thereto. The mixture is stirred at room
temperature for 1.5 hours under a hydrogen atmosphere. After the reaction,
the mixture is filtered to remove catalyst, and a 10% methanolic hydrogen
chloride solution is added to the filtrate. The mixture is concentrated
under reduced pressure, and the residue is recrystallized from a mixture of
isopropanol and ether. 350 mg of 8- hydroxy-5-{1-hydroxy-2 - IN-(2 -
(p-methoxyphenyl-methylethyl)aminolethyl)carbostyril dihydrochloride *
are obtained as colorless crystals; (a mixture of a- and P-isomers). Yield:
79.3% M.p. 143- 1541C (decomp.) IRv=- ' (cm-'): 1640 45
Example 2 (1) 8.35 g of selenium dioxide are dissolved in 10 ml of water,
and 250,ml of dioxane and 14.65 g of 5- acetyl-8-benzyloxycorbostyril are
added thereto. The mixture is refluxed for 24 hours under stirring. After
the reaction, 300 ml of dioxane is added to the mixture, and the mixture is
filtered to remove inorganic materials. Inorganic materials are washed with
200 ml of methanol and 200 ml of dioxane. The filtrate and 50   washings
are combined and concentrated to about 200 ml under reduced pressure. 600
ml of water and 20 ml of 10% hydrochloric acid are added to the solution,
and the solution is allowed to stand at 20C for 3 hours. Precipitated
crystals are colleted by filtration, washed with isopropanol-ether and
n-hexane and then dried. 14.97 g of
8-benzyloxy-5-(dihydroxyacetyl)carbostyril 1/3 hydrate are obtained. Yield:
88.5%. The product is recrystallized from a mixture of dioxane and water to
give pale yellow needles. 55      M.p. 132-147C lRvW' (cm-'): 1655, 1682
(2) 993 mg of 8-benzyloxy-5-(dihydroxyacetyl)carbostyril 1/3 hydrate are
dissolved in 10 ml of dimethyl sulfoxide, and 500 mg of
N-(2-(p-methoxyphenyl)-l-methylethyl)amine are added thereto.'The mixture
is so  stirred at room temperature for 2 hours, whereby a reaction mixture
containing 8 - benzyloxy - 5 - {1 - oxo - 2 - (N - (2 - (p - methoxyphenyl)
- 1 - methylethyl)iminolethy)carbostyril is obtained. The reaction mixture
is ice-cooled, and 10 ml of methanol and 460 mg of sodium borohydride are
added thereto. The mixture is stirred at room temperature for 2 hours. The
reaction mixture is extracted with chloroform, and the extract is washed
with water and 10% hydrochloric acid, dried and then evaporated under
reduced 65   pressure. The residue is recrstallized from a mixture of
isopropanol and ether. 1010 mg of 8 - benzyloxy - 9  



^~~~~~~~~ ~~~~~~EP 0 147 719 01 5 - (1 - hydroxy - 2 - [N - (2 - (p -
methoxyphenyl) - 1 - methylethyllaminolethyl)carbostyril mono-
hydrochloride are obtained as colorless crystals (a mixture of a- and
j3-isomers). Yield: 68% M.p. 193-2120C Mass (m/e): 440 (M+ -H20) 5
IRv^'ha   (cm-'): 1660 (3) 8 - Benzyloxy - 5 - {1 - hydroxy - 2 - [N - (2 -
(p - methoxyphenyl) - 1 - methylethyl)aminol- ethyllcarbostyril
monohyudrochloride is treated in the same manner as described in Example
1-(3), whereby 8 - hydroxy - 5 - {1 - hydroxy - 2 - (N - (2 - (p -
methoxyphenyl) - 1 - methyethyl)aminol- ethyl}carbostyril dihydrochloride
is obtained. (a mixture of a- and 0-isomers). ?0 Example 3 (1) 2.65 g of
8-benzyloxy-5-(dihydroxyacetyl)carbostyril 1/3 hydrate, 1.65 g of N - (2 -
(p - methoxy- phenyl) - 1 - methylethyl)amine, 30 ml of dimethylsulfoxide,
760 mg of sodium borohydride and 20 ml of is  methanol are treated in the
same manner as described in Example 2-{2). Then, the reaction mixture is
extracted with ethyl acetate. The extract is ice-cooled under stirring, and
300 ml of an aqueous 3% sodium hydroxide solution are added thereto. A
solution of 2.51 g of acetyl chloride in 10 ml of ethyl acetate is added
dropwise to the mixture at 5-100C. The mixture is stirred at room
temperafure overnight. The ethyl acetate layer is washed with a saturated
sodium bicarbonate solution and a saturated sodium chloride 2o solution
successively, dried and then evaporated under reduced pressure to remove
ethyl acetate. The residue is chromatographed on the column of silica gel
(solvent, chloroform: methanol = 30:1). whereby the a- and -isomers of 8 -
benzyloxy - 5 - {1-hydroxy - 2 - (N - (2 - (p-methoxyphenyl) - 1 - methyl-
ethyl) - N - acetylaminolethyl)carbostyril are obtained, respectively.
r-isomer (i.e., a mixture of 8 - benzyloxy - 5 - ((IR) - 1 - hydroxy - 2 -
(N - ((IR) - 2 - (p - methoxy- 2s phenyl) - 1 - methylethyl) - N -
acetylaminolethyl) - carbostyril and 8 - benzyloxy - 5 - ((iS) - 1 -
hydroxy - 2 - [N - (IS) - 2 - (p - methoxyphenyl) - 1 - methylethyl) - N -
acetylaminolethyl}carbostyril) Yield: 640 mg (16%), colorless needles M.p.
177 - 18iC (recrystallized from ethyl acetate) Mass (mle): 482 (M+ -HlO) 30
lRv=  (cm-): 1640, 3260, 3342 NMR (CDC13) 8: 1.28 (d, J=6.5Hz, 3H), 1.82
(s, 3H), 2.66 (d, J=6.5Hz, 2H), 3.77 (s, 3H), 5.19 (s, 2H), 5.5-7.4 (m,
7H), 7A (s, 5H), 8.35 (d, J=10.5Hz, 1H) * iomer (i.e., a mixture of 8 -
benzyloxy - 5 - {(IR) - 1 - hydroxy - 2 - [N-((IS) - 2 - (p - methoxy-
phenyl) - 1 - methylethyl) - N - acetylaminolethyl}carbostyril and 8 -
benzyloxy - 5 - {(iS) - 1 - is  hydroxy -2 - [N - ((IR) -2 - (p -
methoxyphenyl) -1 - methylethyl) - N - acetylaminolethyl)carbostyril)
Yield: 1.805 g (45.1%), colorless prisms M.p. 162 - 163C (recrystallized
from ethyl acetate) Mass (mWe): 482 {M+ -H20) ''-UW   (cm'): 1665, 3160,
3490 * .    NMR (tCDCl3) : 1.18 (d, 4-6.5Hz, 3H), 1.91 (9, 3HK, 2.5-2.8 (m,
2H), 3.76 (s, 3H), 5.17 (s, 2H), 6.5-7.35 (in, 71H). 739 (s, SH), 8A2 (d.
J-10.5fz, 1H) '-G)  mg00mg of 8 - benzyloxy - 5 - {1 - hydroxy - 2 - (N
-.42 - p - methoxyphenyl - 1 - methyl- eth:yl) -  -
sceylaminolethyl)carbostyril (a-isomer) are added to a mixture of 15 ml of
methanol and 6 g f an gqueous 5% sodium hydroxide solution. The mixture is
refluxed for 5 hours'under stirring. After the aq  reactonb the mixture is
evaporated under reduced pressure to remove methanol. The residue is
acidified : wih 10% hydrochloric acid and extracted with chloroform. The
extract is washed with water, dried and then evapored under reduced
pressure to remove chloroform. The residue' is recrystallized from a 



k  Cu ofsopipariol and other. 470 mg of 8 - benzyloxy - 5 - (1 - hydroxy -
2 - (N - (2 - (p - methoxy- 1spyl) -1 -- melethyl)aminolethyllcarbostyril
monohydrochloride (a-isomer) are obtained as colorless Yi.:eld: 95% * jf w>
<p '200-203tC a :  MIYnVe): 4494M -{HO) -  i :1    emr')'-4652, 2350-2750,
3280, 3406 (24s -750 mg of 8 - benzyloxy . 5 - (1 - hydroxy - 2 - [N -(2
-(p - methoxyphenyl) - 1 -methyl- ethyl) - N -
ecetylaminolethyl)carbostyril (P-isomer are treated in the same manner as
described in paragraph (2-a). 680 mg of 8 - benzyloxy - 5 - (1 - hydroxy -
2 - [N - (2 - (p - methoxyphenyl) - 1 - methylehyl)aminolethyl)carbostyril
monohydrochloride (P-isomer) are obtained as colorless needles. Yield:
91.6% M.p. 217 - 2190C (recrystallized from isopropanol-ether) Mass (m/e):
440 (M4 -H20) IRvI.0e (cm-n): 3290, 3400 (3-a) 247 mg of
8-benzyloxy-5-{l-hydroxy-2-[N-(2-(p-methoxyphenyl)-1-methylethyl)aminol-
ethyl}carbostyril monohydrochloride (a-isomer) are dissolved in a mixture
of 5 ml of tetrahydrofuran and as 1.5'ml of water, and 100 mg of 10%
palladium-charcoal are added thereto. The mixture is stirred at room 10
EP 0147719 91 temperature under a hydrogen atmosphere for 1 hour. After the
reaction, the mixture is filtered to remove catalyst, and 2 ml of a 10%
methanolic hydrogen chloride solution is added to the filtrate. The mixture
is condensed under reduced pressure, and the residue is recrystallized from
a mixture of isopropanol and ether. 183 mg of
8-hydroxy-5-{l-hydroxy2-[N-(2-(p-methoxyphenyl)-l-methylethyl)-aminolethylc
arbo- 5  styril dihydrochloride- 1/3 hydrate (a-isomer) are obtained as
colorless crystals. Yield: 82%. M.p. 154-1550C (decomp.) IRv,''.J' (cm`):
1638, 3140, 3330 NMR (D20): 1.36 (d, J=7Hz, 3H), 2.92 (d, J=8Hz, 2H), 3.32
(d, J=6Hz, 2H), 3.77 (s, 3H), 5.45, (5, J=6Hz, 0 1H), 6.62 (d, J=lOHz, 1H),
6/80 {d, J=8Hz, 2H), 6.95 (d, J=8Hz, 1H), 7.10 (d, J=8Hz, 2H), 7.20 {d,
J=8Hz, 1H), 8.08 Id, J=1OHz, 1H) Monohydrochloride: colourless prisms M.p.
213-2160C (decomp.) (recrystallized from methanol-waier) 15     (3-b)  247
mg  of
8-benzyloxy-5-{l-hydroxy-2-[N-(2-(p-methoxyphenyl)-1-methylethyl)amin
ethyl}carbostyril monohydrochloride ({-isomer) are treated in the same
manner as described in paragraph (3-a). 175 mg of
8-hydroxy-5-{l-hydroxy-2-[N-(2-(p-methoxyphenyl
-1-methylethyleaminolethyl~carbostyriI dihydrochloride (0-isomer) are
obtained as colorless crystals - Yield: 79.5% 20      M.p. 161-1630C
(decomp.) (recrystallized from isopropanol-ether) lRv~m,.' (cm-'): 1640,
3160, 3375 NMR (D20): 1.38 (d, J=6Hz, 3H), 2.8-3.8 (m, 5H), 3.77 (s, 3H),
5.40 (q, J=8Hz, 5 Hz, 1H), 6.62 (d, J=9Hz, 1H), 6.81 (d, J=8Hz, 2H), 6.96
(d, J=8Hz, 1H), 7.11 (d, J=8Hz, 2H), 7.19 (d, J=8Hz, 1H), 8.07 (d, J=9Hz,
1H) 26                                           Example 4 (1) 4.60 g of
8-benzy
oxy-5-{l-hydroxy-2-[N-(2-(p-methoxyphenyl)-l-methylethyl)aminolethyl}carbo-
styril (a-isomer) are dissolved in 300 ml of chloroform, and 300 ml of an
aqueous 5% potassium carbonate solution are added thereto. 3.6 g of
(S)-l-12-naphthylsulfonyl)pyrrolidine-2-carbonyI chloride are added
dropwise to the mixture with stirring under ice-cooling, and the mixture is
stirred at room 



30  temperature for 2 hours. The chloroform layer is collected, dried and
then concentrated under reduced pressure to remove solvent. The residue is
chromatographed on the column of silica gel (solvent,
chloroform:methanol=49:1), whereby the following two compounds are
obtained, respectively. 8-benzyloxy-5-{(l R)-1-hydroxy-2-[N-((1
R)-2-(p-methoxyphenyl)-1 -methylethyl)-N-((2S)-1(-2-naphthyl.-
sulfonyl)pyrrolidine-2-carbonyl)aminolethylwcarbostyril. 35      Yield: 2.1
g (28.2%), colorless caramel lRv,!?,"' (cm-1): 3390, 1650, 1605 Mass (mr/):
727 WM -20) 8-benzyloxy-5-{(1 S)-1 -hydrox-2-[N-{lS)-2-(p-methox l
-methylethyl)-N-((2S)-1-(2-naphthyl-
sulfonyl)pyrrolidine-2-carbonyl)aminolethyl)carbostyril. 4       Yield: 2.2
of (29.5%), colorless caramel lRvn=i (cml): 3390, 1650, 1605 Mass (rne):
727 (M--H20) (2-a) 2.61 g of
8-benzyloxy-5-{(1R)-1-hydroxy-2-[N-((l1R)-2-(Q-methoxyphenyl)-1-methylethyl
)-N-((2S)-
1-(2-naphthylsulfonyl)pyrrolidine-2-carbonyl)aminolethyI~carbostyril are
dissolved in 100 ml of methanol, 4u   and 35 ml of iN potassium
hydroxide-methanol and 10 ml of water are added thereto. The mixture is
refluxed for 3 hours with stirring. The mixture is concentrated under
reduced pressure to remove solvent. The residue is extracted with
chloroform, and the extract is washed with 5% hydrochloric acid, dried and
then concentrated under reduced pressure to remove solvent. The residue is
recrysiallized from a mixture of isopropanol and water. 1.1 g of
8-benzyloxy-5-{(1R)-l-hydroxy-2-[N-((1R)-2-(p-methoxyphenyl)-l- so
methylethyl)aminolethyl}carbostyril hydrochloride are obtained as colorless
prisms. Yield: 63.6% M.p. 203-2050C (decomp.) Free bae: M.p. 130.5-132.5C
55      [alr -45.310 (c=1.05, methanol) IRvnw (cm`): 3340, 3160, 1640 Mass
(mWe): 440 (M-H20) NMR (CDCI3)5: 1.08 (d, J=6.7Hz, 3H), 2.5-3.0 (m, 5H),
3.76 (s, 3H), 4.8-5.10 Cm, 11), 5.14 (Is, 2H), 6.5-7.3 (m, 7H), 7.39 (s,
5H), 805 (di J=9.6Hz, 1H1). (2-b) 2.61 g of
8-benzyloxy-5-((lS)-l-hydroxy-2-[N-((lS)-2-(p-m1thoxyphen
l)-lrmethylethyl)-N-((2S)-
1-(2-naphthylsulfonyllpyrrolidine-2-carbonyl)aminolethyl~carbostyril are
dissolved in 100 ml of methanol, and 35 ml of IN potassium
hydroxide-methanol and 10 ml of water are added thereto. The mixture is
refluxed for 3 hours with stirring. The mixture is concentrated under
reduced pressure to remove solvent. The residue is extracted with
chloroform, and the extract is dried and concentrated under reduced
pressure 6s   to remove solvent. The residue is recrystallized twice from
ethyl acetate. 1.1 g of 8-benzyloxy-5-{(lS)-1- .11    EP 0147719 BI
hydroxy-2-[N-((lS)-2-(p-methoxYphenyl)-l-methylethyl)aminolethyl
carbostyril are obtained as colorless needles. Yield: 68.8% M.p.
130.5-1320C [adl  (40.9 c=1.0, chloroform) IRvn'" (cm-'): 3340, 3160, 1640
Mass (W/e}: 458 (M), 440 (MS-H20) NMR (CDCI)5: 1.08 (d, J=6.7Hz, 3H),
2.5-3.0 (m, 5H), 3.76 (s, 3H), 4.8-5.10 (m, 1H), 5.14 (Is, 2H), 6.5-7.3 (m,
7H), 7.39 (a, 5H), 8.05 Id, J=9.6Hz, 1i). 



10     (3-a) A  mixture of 3.5 g of
8-benzyloxy-5-((lR)-l-hydroxy-2-lN-((lR)-2-(p-methoxyphenyl)-l-
methylethyl)aminolethyl)carbostyril hydrochloride, 240 mg of 10%
palladium-charcoal, 100 ml of tetrahydrofuran and 10 ml of water is shaken
at room temperature at an atr9spheric pressure under a hydrogen atmosphere
for 2 hours. Insoluble materials are collected by filtration and washed
with an aqueous 10% ethanol solution. The filtrate and washings are
combined, and the combined solution is 5  concentrated under reduced
pressure to remove solvent. The residue is crystallized with a mixture of
ethanol, water and isopropyl ether, and crystalline precipitates are
collected by filtration. 2.38 g of 8-hydroxy- {
(1R)-l-hydroxy-2-[N-((lR)-2-(p-methoxyphenyl)-
-methylethyl)aminolethyl)carbostyril hydro- chloride are obtained as
colorless crystals. Yield: 83% M.p. 170.0-171.50C (decomp.) v   lMo -64.40
(c=1.00, methanol) IRvSI' (cm-1): 3300 (broad), 1640, 1610, 1600 NMR JD20):
1.36 Id, J=7Hz, 3H), 2.92 (d, J=8Hz, 2H), 3,32 {d, J=6Hz, 2H), 3.77 (s,
3H), 5.45 It, J=6Hz, 1H), 6.62 IdJ=lOHz, 1H),6.80 Id.J=8Hz, 2H), 6.95 d,
J=8Hz, 1),17.10 (d,J=8Hz, 2H), 7.20 d, 8Hz, 1H), 8.08 26  (d J=lOHz, IH).
(3-b) A mixture of 916 mg of
8-benzzloxy-5-{{lS)-l-hydroxy-2-[N-((lS)-2-(p-methoxyphenyl)-l-
methylethyl)aninoloethyl}carbostyril, 100 mg of 10% palladium-charcoal, 2
ml of IN hydrochloric acid and 20 ml of tetrahydrofuran is shaken at room
temperature at an atmospheric pressure under a hydrogen atmosphere for 2
hours. Insoluble materials are collected by filtration and washed with an
aqueous 10% 30   ethanol solution. The filtrate and washings are combined,
and the combined solution is concentrated under reduced pressure to remove
solvent. The residue is crystallized with a mixture of methanol and ether,
and crystalline precipitates are collected by filtration. 623 mg of 8
hydroxy-5(15)-l-hydroxy-2-[N-((1S)-2-(p-
methoxyphenyl)-l-methylethyl)aminolethyl~carbostyriI hydrochloride are
obtained as colorless crystals. Yield: 77% 35      M.p. 166-16C (decomp.)
[lale + 656" (c=1.0, methanol) lRv' (cm'): 3390, 3320, 1640, 1610, 1600 i-:
The Mass and NMR data of this product are identical with those of the
product obtained in the above- mentioned paragraph (3-al. Example 5 (1) 330
mg of 84nzyloxV5(dihydroxyacetyl)carbostyriI 1/3 hydrate, 165 mg of
(R)-N-(2-(p-methoxy- : \ ' phenynl).1-methyIethyi)amine, 7 ml of
dimethylsulfoxide, 7 ml of methanol and 38 mg of sodium borohydride are
treated in the same manner as described in Example 2-(2) except that the
reduction ; reaction is conducted at 0 to 10IC. Then, the reaction mixture
is extracted with ethyl acetate. The extract is washed with water, dried
and then concentrated under reduced pressure to remove solvent. 10 ml of
ethyl acetate and 10 ml of an aqueous 10% potassium carbonate solution are
added to the residue, and 0.5 ml of i:e: i    chloride are added to the
mixture with stirring under ice-cooling. The mixture is stirred at the same
. . .te. perature for 30 minutes. The ethyl acetate layer is collected and
washed with water and a saturated aD   sodium chloride solution,
successively. The ethyl acetate solution is dried and concentrated under
reduced -iressur to remove solvent. The residue ps chromatographed on the
column of silica gel (solvent, methanol:chloroform*119), whereby the
following two compounds are obtained, respectively. 8.benzyloxy-5-{Il
R)t1-hydroxy-2-lN-((l R)-2-(p-methoxyphenyl)l-methylethy4)-N-acetylaminol-
ethyl)carbostyril. 65       Yield: 50 mg (10%), colorless caramel Mass
(m/e): 482 (M4-lH20) 8-benzfloxy-5{{1S)-l-hydroxv-2-lN-((I
R)-2-(p-methoxyphenyl)-l-methylethyl)-N-acetylaminol- ethyl)carbostyril
Yield: 410 mg (82%), colorless caramel s0      Mass (m/e): 482 (M+-H20) 



(2)   8-benzyloxy-5-{(l R)-1-hydroxy-2-[N-((l R)-2-(p-methoxyphenyl)-
-methylethyl)-N-acetylaminol- ethyl}carbostyril is treated in the same
manner as described in Example 3-(2-a) and (3-a), whereby 8- hydroxy-5-(1
R)-1 -hydroxy-2-[N-(l R)-2-(p-mothoxyphenyl)-1-methylethyl)aminolethyl
}carbostyril hydro- chloride is obtained. 65 12    EP 0 147 719 B1 Example
6 8 - benzyloxy -5 - ((1R) - 1 - hydroxy - 2 - [N - (MiR) - 2 - (p -
methoxyphenyl) - 1 - methylethyl) - N - (p -
nitrobenzoyl)aminolethyl}carbostyril is obtained in the same manner as
described in Example 5-41). A mixture of 3.7 g of
8-benzyloxy-5-{(1R)-l-hydroxy-2-[N-((lR)-2-(p-methoxyphenyl)-l-methylethyl)
-N-(p- 5  nitrobenzoyl)aminolethyl}carbostYril, 100 ml of 96% potassium
hydroxide-ethanol and 10 ml of water is refluxed for one hour under
stirring. The mixture is concentrated under reduced pressure to remove
solvent. The residue is extracted with chloroform, and the extract is
washed with water, 10% hydrochloric acid and a saturated sodium chloride
solution, sucessively. The chloroform solution is dried and concentrated
under reduced pressure to remove solvent. The residue is recrystallized
from an aqueous 10  10% isopropanol solution. 1.85 g of
8-benzeloxy-5-[((R)-l-hydroxy-2-[N-((lR)-2-(p-methoxyphenYl)-l-
methylethyl)aminolethyl)carbostyril hydrochloride are obtained as colorless
prisms. Yield: 65% The physico-chemical properties of this product are
identical-Ivith those of the product obtained in Example 4-42-a). is
(3)
8-benzyloxy-5-{{lR)-l-hydroxy-2-IN-((1R)-2-(p-methoxyphenyl)-1-methylethyl)
aminolethyl carbo- styril hydrochloride is treated in the same manner as
described in Example 4-(3-a), whereby 8-hydroxy-5-
{(1R)-1-hydroxy-2-[N-((lR)-2-(p-methoxyphenyl)-l-methylethyl)aminoloethyl}c
arbostvril hydrochloride is obtained. 20
Example 7 (1) 10 g of 8-benz loxy-5(dihydroxyacetyl)carbostyflI 1/3
hydrate, 5 g of (R)-N-(2-(p-methoxyphefyl)-1- methylethyl)amine, 100 ml of
dimethylsulfoxide, 100 ml of methanol and 1.15 9 of sodium borohydride are
treated in the same manner as described in Example 2-(2). Then, the
reaction mixture is extracted with ethyl acetate. The extract is
concentrated under reduced pressure to remove solvent. 250 ml of ethyl 26
acetate and a solution of 8.36 g of potassium carbonate in 70 ml of water
are added to the residue, and 3.76 g of chloroacetyl chloride are added
dropwise thereto at 5 to 70C under stirring. The ethyl acetate layer is
collected and washed with water and a saturated sodium chloride solution,
successively. The ethyl acetate solution is dried and concentrated under
reduced pressure to remove solvent. The residue is dissolved in 80 ml of
hot methanol, and the solution is allowed to stand at room temperature.
Crystalline precipitates 30  are collected by filtration. 10.2 g of
8-benzyloxa-5-((lS)-l-hydroxy-2-[N-eslR)-2-oprmethsxyphenyl)-e -
methylethyl)-N-chloroacetylaminolethyl}carbostyeil hemihydrate are obtained
as colorless needles. Yield: 61.9% M.p. 109-114C Mass Wmle): 516 (M4-H20).
36      [al0 -106.83 (c=1.02, chloroform) (2) 7.12 g of
8-benzylox-5-{(1S)-1-hydroxy-2-4N-((lR)-2-(p-methoxvph
nyl)-l-methylethyl)-N-chloro- acetylaminolethyl)carbostyril hemihydrate are
dissolved in a mixture of 70 ml of chloroform and 70 ml of methanol, and
the solution is concentrated und4r reduced pressure to remove solvent. The
residue is dissolved in 70 ml of methylene chloride, and 2.38 g of thionyl
chloride are added thereto at 5 to 71C. The o0   mixture is stirred at the
same temperature for one hour. Then, the mixture is concentrated under
reduced pressure to remove solvent. The residue is dissolved in 70 ml of
dioxane, and 15 ml of water are added 



thereto at room temperature. The mixture is stirred at the same temperature
for one hour. A solution of 9.3 g of 96% potassium hydroxide in a mixture
of 50 ml of water and 50 ml of methanol is added to the mixture, and the
mixture is stirred for 20 minutes. The mixture is concentrated under
reduced pressure to remove 45   solvent. The residue is extracted with
ethyl acetate, and the extract is washed with water and a saturated sodium
chloride solution, successively. The ethyl acetate solution is dgied and
concentrated under reduced pressure to remove solvent. The residue is
recrystallized from a mixture of ethyl acetate and benzene. 4.13 g of
8-benzyloxV-S(R)-l-hydroxy-2-(N-llR)-2-(p-methoxvphenyl)-l-methylethyl)amin
olethyl~carbostyriI are obtained as colorless needles. s0      Yield: 67.7%
The physico-chemical properties of this product are identical with those of
the product obtained in Example 4-42-a). (3)
8-benzyloxy-5-lR)-l-hydroxy-2-[N-((lR)-2-(p-methoxyphenyl)-l-methylethyl)am
inolethyllcarbo- styril is treated in the same manner as described in
Example 4-3-a), whereby 8-hydroxy-5-({lR)-1- 55
hydroxy-2-(N-((lR)-2-(p-methoxyphenyl)-l-methylethyl)aminolethyl
carbostyril is obtained. Example 8 (1) 2 g of
8-benzyloxy-5-{l-hydroxy-2-(N-(2-(p-methoxvphenyl)-l-methyiethyl)-N-acetyls
minolethyl- 60   carbostyril (,isomer) are dissolved in 25 ml of methylene
chloride, and 960 mg of thionyl chloride are added thereto at 5 to 10C. The
mixture is stirred at 10 to 15C for one hour. Then, the mixture is
concentrated under reduced pressure to remove excess thionyl chloride and
methylehie chloride. The residue is dissolved in 80 ml of water, and the
solution is allowed to stand at room temperature for 4 hours. The solution
is concentrated under reduced pressure to remove water. The residue is
crystallized with a 65   mixture of water and tetrahydrofuran, and the
resultant crystals are recrystallized from a mixture of 13    EP 0147719 B1
methanol, chloroform and ether. 1. 6 g of
8-benzyloxy-5-{1-acetoxy-2-[N-(2-(p-methoxyphenyl)-1 -methyl-
ethyl)aminolethyl}carbostyril (a-isomer) hydrochloride- methanol are
obtained as colorless prisms.  Yield: 70.3% M.p. 175-178C (decomp.) 5
Mass (m/e): 501 (M+1)+, 500 (M+, 499 (M-1)+, 440 (M-, -CHsCOOH) IRv'e
(cm-'): 3350, 2400-2150, 1740, 1673 Free base: NMR (CDCI)5: 1.08 (d,
J=6.5Hz, 3H), 1.94 Is, 3H), 2.4-3.3 (m, 5H), 3.74 Is, 3H), 5.14 (s, 2H),
6.14 (q, J=5.8Hz, 1H), 6.6-7.1 (m, 7H), 7.26 (8, 5H), 8.06 (d, J=lOHz, 1H)
0o    (2) 0.5 g of
8-benzzioxV-5-1-acetoxy-2-[N-(2p-methoxyphenyl)-1-methylethyl)aminolethyl~c
arbo- styril (a-isomer) hydrochloride-methanol is dissolved in a mixture of
10 ml of methanol and 2 ml of water, and 180 mg of triethylamine are added
thereto. The mixture is refluxed for 5 hours under stirring. The mixture is
concentrated under reduced pressure to remove solvent. The residue is
extracted with chloroform, and the extract is washed with 5% hydrochloric
acid. The cht6roform solution is dried and 15  concentrated under reduced
pressure to remove solvent. The residue is recrystallized from a mixture of
isopropanol and ether. 365 mg of
8-benzyloxy-.5{1-hydroxy-2-[N-(2-(p-methoxyphenyl)-1-methylethyl)-
aminolethyl}carbostyril (a-isomer) hydrochloride are obtained. Yield: 86.1%
- The physico-chemical properties of this product are identical with those
of the product obtained in 20  Example 3-(2-a). (3)
(-benzyloxy-a-{1-hydroxy-2-[N-(2-(p-methoxyphenyl)-l-methylethyl)aminalethy
l~carbostyriI kv isomer) hydrochloride is treated in the same manner as
described in Example 3-43-a), whereby 8-hydroxy- ,
.5-{-hydroxv-2-[N-(2-(p-methoxyphenyl)-l-methylethylgaminolethyl~carbostyri
I (a-isomer) hydrochloride 



is obtained. 26 Example 9 (1) 100 mg of
8-benzzioxy-5-{l-hydroxy-2-[N-2-(p-methoxyphenyl)-1-methylethyl)-N-acetylam
inol- ethyl}carbostyril (P-isomer) are dissolved in 2 ml of methylene
chloride, and 35.7 mg of thionyl chloride are added thereto under
ice-cooling. The mixture is stirred for 15 minutes. After the reaction, the
30  mixture is concentrated under reduced pressure. 4 ml of dioxane are
added to the residue. The mixture is ice-cooled and 75 mg of potassium
acetate are added thereto. The mixture is stirred at room temperature for
15 minutes. 40 mg of sodium hydroxide are added to the mixture, and the
mixture is stirred at room temperature for 0.5 hour. After the reaction,
the mixture is extracted with ethyl acetate. 5 ml of an aqueous 5% sodium
hydroxide solution are added to the organic layer. The mixture Is stirred
under cooling -   and treated with 45 mg of acetyl chloride. After the
reaction, the organic layer is collected, washed with water, dried and then
evaporated under reduced pressure to remove ethyl acetate. The residue is
recrystallized from  ethyl acetate. 80 mg of
8-benzzloxV-5-{1-hydroxy-2-[N-2-(p-methoxyphenyl)-l-
methylethyl)-N-acetylaminolethyl)carbostyril (a-isomer) are obtained as
colorless needles. Yield: 80% i M.p. 177-1W@C jRpeotumr and Rf-value of the
product are identical with those of the product obtained in Example (2) 8o
xy+{1
hydroxyV2-lN-2-lp-methoxyphanyl)-1-methylethyl)-N-acetylaminolethyl)carbost
yrilI (u-Isomer) is converted to the corresponding -isomer in the same
manner as described above. Example 10 (1) 10.84 g o
S-benzyloxy-5-(dihydroxyacetyi)-carbostyril 1/3 hydrate and 5.66 g of
N-(2-(p- 3.'oxyplienylt 1mthylethyl)amine are dissolved in 100 ml of
dimethylsulfoxide, and the solution is *i, i        id at room temperature
for one hour. The mixture is extracted with chloroform, and the extract is
d with water and a gaturated sodium chloride solution, successively. The
chloroform solution is .;n- ied arnd oonc~ntrad unhder reduced  ure to
remove solvent. The residue is crystallized with a 1 >   txtu     f ethjyl
Aeette and n-hexane, afd crystalline precipitates are collected by
filtration. 13 g of 8- - -:
gnzvoxy{-loxo-2-[N-2-p-meftxyphenyi)-l-methyiethyi)iminolethyllcarbostyriI
are obtained as OFyellow solid. Yield: 87.6% M.p. 151-1521C Mass (m/a): 454
(MI) 1Rv1i' (cm-'): 1660, 1650 NMR (CDCI3)5: 1.32 Id, J=7Hz, 3H1,42.8-2.9
(im, 2H), 3.77 Is, 3H), 5.24 (s,33H), 6.70 and 8.58 (11 H each, d, J=-OHz),
6.79 and 7.04 21H each, d, J=9Hz), 6.91 and 7.36 (1H each, d, J=9Hz),
7.40(s, 5H), 7.78 Is, 1H) (2)
8-beriteoxt-5-{d-oxo-2-[N-(2-(p-methoxyphenyl)-l-methylethyl)iminalethyl~ca
rbostyriI is treated In the same manner as described in Example 2-(2) and
(3), whereby 8-hydroxy-5-{1-hydroxy-2-[N-(2-(p-
methoxyphenyl)-1-methylethyl)aminolethylycarbostyril is obtained; (a
mixture of a- and 0-isomers). 65 14    EP 0147719 B1 Example 11 (1) One g
of 8-benzyloxy-5-(dihydroxyacetyl)carbostyril 1/3 hydrate and 520 mg of
(R)-N-(2-(p- methoxyphenyl)-1-methyl-ethyl)amine are dissolved in 10 ml of
dimethylsulfoxide, and the solution is stirred at room temperature for one
hour. After the reaction is completed, the mixture is treated in the same
5manner as described in Example 10-(1). 1.06 g of
8-benzyloxy-5-{1-oxo-2-[N-((1 R)-2-(p-methoxyphenyl)-1 -
methylethyl)iminolethyl}carbostyril are obtained as pale yellow scales. 



Yield: 75% M.p. 114-1160C [a01 -97.50 (c = 1.06, methanol) to     lRv"f'u
(cm-1): 1670, 1625 The Mass and NMR data of this product are identical with
those of the product obtained in Example 10-41). (2)
8-benzyloxy-5-{1-oxo-2-[N-((1R)-2-(p-methoxyphenyl)-1-methylethyl)iminoleth
yl)carbostyril  is treated in the same manner as described in Example 2-(2)
and Example 5, whereby 8-hydroxy-5-{(1R)-1- Is hydroxy-2-[N-(1
R)-2-(p-methoxyphenyl)-1 -methylethyl)aminolethyl}carbostyril hydrochloride
is obtained. Example 12 (1) A solution of 1.65 g of
(R)-N-(2-(p-methoxyphenyl)-l-methylethyl)amine in 5 ml of dimethylsulfoxide
is added to a solution of 3.3 g of
8-benzyloxy-5-(dihydroxyacetyl)carbostyril 1/3 hydrate 2 in 45 ml of
dimethylsulfoxide, and the mixture is stirred at room temperature for 30
minutes. 60 ml of methanol are added to the mixture under ice-cooling, and
0.39 g of sodium borohydride is added thereto at 5 to 100C. The mixture is
stirred at the same temperature for 15 minutes. The mixture is concentrated
under reduced pressure to remove solvent. The residue is extracted with
ethyl acetate, and the extract is washed with water and a saturated sodium
chloride solution, successively. The ethyl acetate solution is dried and 25
concentrated under reduced pressure to remove solvent. The residue is
converted to its hydrochloride, and the hydrochloride is crystallized with
a mixture of isopropanol and ethyl acetate. The resultant crystals are
recrystallized 3 times from ethanol. 2.28 g of
8-benzyloxy-5-{(1S)-1-hydroxy-2-[N-((1 R)-2-(p-
methoxyphenyl)-l-methylethyl)aminolethyl}carbostyril hydrochloride 1/3
ethanol hemihydrate are obtained as colorless needles. 30     Yield: 46%
M.p. 164.5-167*C [al +9.60 Cc = 1.0, methanol) Mass {m/e): 440 {M+ -H20))
lRvnA!' (cm-1): 3405, 3350, 3200, 2740-2450, 1650, 1605 as
NMR(de-DMSO): 1.15 (d, J=8Hz, 3H), 2.4-2.8 (m, 2H, 2.82-3.9 (m, 4H), 3.72
(s, 3H), 4.36 (broad s, 1H), 5.33 (s, 2H), 6.58(d, J=10Hz, 1H), 6.86 (d,
J=9Hz, 2H), 7.14 (d,J=9Hz, 2H), 8.36 (d,J=10Hz, 1H),6.8-7.7 (m, 7H)
a (2) 8-benzyloxy-5-((1S)-1 -hydroxy-2-[N-((1
R)-2-(p-mthoxyphenyl)-l-methylethyl)aminolethyl~carbo- styril hydrochloride
is treated in the same manner as described in Example 4-(3-a), whereby
8-hydroxy-5- * {(1S)-1-hydroxy-2-[N-((1 R)-2-(p-methoxyphenyl)-l
-methylethyl)aminolethyl}carbostyril is obtained. Example 13 (1) A solution
of 7.8 g of bromine in 30 ml of methylene chloride is added dropwise to a
refluxing 45 solution of 13 g of 5-acetyl8-.benzyloxycarbostyril and 7.56 g
of boron trifluoride etherate in 170 ml of methylene chloride, and the
mixture is refluxed for 30 minutes under heating. The mixture is
concentrated under reduced pressure to remove solvent. The residue is made
alkaline with an aqueous 10% potassium carbonate solution, and the
resultant precipitates are collected by filtration. The crystals are
recrystallized from a mixture of chloroform and methanol. 12.51 g of
5-bromoacetylV-8benzyloxycarbostyril are obtained 5D  as pale yellow
needles. Yield: 75.7% The physico-chemical properties of this product are
identical with those of the product obtained in Example 13(1). (2) A
mixture of 3.72 g of 5-bromoacetyl.8-benzyloxVearbostyril, 3.3 9 of
N-(2-(p-methoxyphenyl)-1- 55 methylethyl)-amine, 2.6 g of sodium
bicarbonate, 10 ml of methylene chloride and 2 ml of dimethylformamide is
refluxed for 30 minutes under stirring. The mixture is concentrated under
reduced pressure to remove solvent. The residue is extracted with
chloroform, and the extract is washed with 10% hydrochloric acid, dried and
then concentrated under reduced pressure to remove solvent The residue is
recrystallized from a mixture of ethanol and isopropanol. 3.53 g of
8-benzyloxy-5.{1f-oxo-2-[N-(2-(p- 



60 methoxyphenyl)-1-methyethyl)amino)ethyl}carbostyril hydrochloride are
obtained as colorless needles. Yield: 71.6% M.p. 201.5-208'C (decomp.) Mass
(m/e): 456 (M+, 335, 121 lRvnnj, (cm-'): 3380, 1690, 1660 65    (3)
8enzyloxy--oxyphenyl--methylethyl)aminolethyllcarbostyril hydrochloride 15
EP 0147719 BE ' is treated in the same manner as described in Example
1--(2) and (3), whereby 8-hydroxy-5-i 1-hydroxy-2-[N-(2.
(p-methoxyphenyl)-1-methylethyl)aminolethyl}carbostyril dihydrochloride is
obtained; (a mixture of a- and 1- isomers). 5
Preparation of Starting Compounds Preparation 1 (1) 27 g of
5-acetyl-8-hydroxyquinoline hydrochloride are dissolved in 540 ml of
anhydrous dimethylformamide and 50 g of powdered potassium carbonate are
added thereto. 18.4 g of benzyl chloride are added to the mixture at 50C
under an argon atmosphere, and the mixture is stirred at the same 0
temperature for 4.5 hours and then further stirred at room temperature for
1.5 hours. After the reaction, water is added to the mixture, and the
aqueous mixture is extracted with ethyl acetate. The extract is washed with
water, a saturated sodium chloride solution, dried and thien evaporated
under reduced pressure to remove ethyl acetate. The residue is
recrystallized from ethanol. 19.1 g of 5-acetyl-8- benzyloxyquinoline are
obtained as brownish prisms. 6.35 g of said product are further recovered
from the 15  mother liquor. Total yield: 25.5 g (76.1%) M.p. 131-1330C. (2)
5 g of 5-acetyl-8-benzyloxyquinoline are dissolved in 50 ml of chloroforrn.
The solution is ice-cooled and 3.12 g of 80% m-chloroperbenzoic acid are
added thereto under stirring. The mixture is stirred at room temperature
for 24 hours and at 50WC for 7.5 hours. The mixture is then stirred at room
temperature for 64 hours. 2 g of 80% m-chloroperbenzoic acid are further
added to the mixture during the reaction. After the 20  reaction,
chloroform is added to the mixture. The mixture is washed with water, a 4%
sodium bicarbonate solution and a saturated sodium chloride solution, dried
and then evaporated under reduced pressure to remove chloroform.
5-Acetyl-8-benzyloxyquinoline-N-oxide is obtained as yellow solid. M.p.
136.5-137.5C (recrystallized from acetone). The yellow product obtained
above is dissolved in 60 ml of acetic anhydride, and the solution is
stirred 25  at lOOIC for &5 hours. After the reaction, the mixture is
evaporated under reduced pressure and the residue is recrystallized from
methanol. 1.95 g of 5-acetyl48-benzyloxycarbostyril are obtained as pale
brownish prisms. 1.06 g of said product is further recovered from the
mother liquor. Total yield: 3.01 g (56.8%) M.p. 174-176tC. 30
-           Preparation 2 15.23 g of 5-acetyl-8-hydroxycarbostyril and 15.7
g of benzyl chloride are added to a mixture of 200 ml of acetone and 90 ml
of water, and 10.35 g of potassium carbonate are added thereto. The mixture
is refluxed for 12 hours under stirring. Then, the mixture is evaporated
under reduced pressure to remove acetone, and the residue is extracted with
chloroform. The extract is washed with water, dried and 35  evaporated
under reduced pressure to remove chloroform. The residue is recrystallized
from a mixture of ethyl acetate and n-hexane. 10.14 g of
5-acetyll8-benzyloxycarbostyril are obtained as prisms. 1.58 g of said
product are further recovered from the mother liquor. Total-yield: 11.72 g
(53.3%) Preparation 3 (1) 19.3 g of a-methyl-a-nitro-p-methoxystyrene are
dissolved in a mixture of 180 Ml of methanol and Q ml of tetrahydrofuran,
and 11A g of sodium borohydride are added thereto under ice-cooling. The
:mbxure Is stirred at room temperature overnight. 3 g of 10%
palladium-charcoal and 30 ml of methanol, are 



added to the mixture, and the mixture is shaken at room temperature at an
atmospheric pressure under a hydrogen atmosphere for 9 hours. Insoluble
materials are filtered off, and the filtrate is concentrated under 6
reduced pressure to remove solvent. The residue is extracted with
chloroform, and the extract is dried and concentrated under reduced
pressure to remove solvent 15.5 g of N-(2-(p-methoxyphenyl)-1-
meSthylethylhamine are obtained as colorless oil. Yield: 94.4% B.p.
110-1I5t/5 mmHg. .:': {2)  81.7  g  of
N-(2-(p-methoxyphenyl)-1-methylethyl)-amine  and  150  g  of  (S)-1-(2-
naphthylsulfonylp~yrrolidlne-2-carboxyiic acid are dissolved in 1000 ml of
methanol and the solution is 55D  conentoted under reduced pressure to
smove methanol. The residue is recrystallized twice from a mixtu  of ethyl
acetate and Isopropanol :1 I), once from isopropanol, twice from a mixture
of isopropanol - nd ethanol (1:1) and then from a mixture of isopropanol
and ethanol (1:2). 57.56 9 of a salt of (R)-N-(2-(p-
-methoxyphenyl)-1-mezthylethyl)-amine with
(S)-1-(2-naphthylsulfonyl)pyrrolidone-2-carboxylic acid are obtained as
colorless needles. M.p. 163.5-167tC. 56      The above-obtained salt (57.56
g) is converted to its free base by using an aqueous potassium carbonate,
and the free base is distilled under reduced pressure. 14.22 g of
(R)-N-(2-(p-methoxyphenyl)-1 - methylethyl)amine are obtained as colorless
oil. Yield: 35% B.p. 90-95PC/2 mmHg. Hydrochloride: M.p. 252-254C (decomp.)
60      [lo25 -23.2 (c = 2.0, water) 65 16    EP 0 147 719 81 Claims for
the Contracting States: BE CH DE FR GB IT Li LU NL SE 1. A carbostyril
derivative of the formula (I): 5
CH HO     - Cli HO    H or a pharmaceutically acceptable acid addition salt
thereof. 2. The compound of Claim 1 which is a mixture of
8-hydroxy-5-{(lR)-l-hydroxy-2[N-((lR).2(P methoxyphenfl)l)-
methylethyl)aminoloethVl~carbostyriI and 8-hydroxy-5-{(1S)-l
hydr~oxy-24N-((l S)-2-(P-
m*thoxyphenyl)l-methylethyl)aminolethyl~carbosstyrl, or a pharmaceutically
acceptable acid addition 20  salt thereof. 3. The compound of Claim 1 which
is 8-hydroxy-5-{(lR)-1-hydroxy-2-[N-((1R)-2-(p-methoxyphenyl)-l ,
methylethyl)aminolethyl}carbostyril or a pharmaceutically acceptable acid
addition salt thereof. 4. A process for preparing a carbostyril derivative
of the formula (I): 25                                          CH H
(I) NO~~C HO as  or a pharmaceutically acceptable acid addition salt
thereof, which comprises the step(s) of: reducing a compound of the formula
(II) or (IlI): CHi 45                                       N YO or CH 0
3 50     |       <      O      X    H3
~~~~~~~~~~~~~~(III) 



50             S                      ~    ~~~~~~~~~~OCH3 55
N. wherein YO- is hydroxy or a conventionally protected hydroxy, to give a
compound of the formula (IV): 60 65
_________________17_____    EP 0147719 81 CH HO       Y     N/ 3 HO~~~~~
(IV) wherein YO- is the same as defined above; when YG- is a protected
hydroxy, removing the protecting group therefrom; and if necessary, further
converting the resulting product into a pharmaceutically acceptable acid
addition salt thereof.                      / 5. A pharmaceutical
composition which comprises a therapeutically effective amount of a
compound i5 of the formula 11): OCH 20
3 HO    t 25 or a pharmaceutically acceptable acid addition salt thereof,
and a pharmaceutically acceptable carrier therefor. 6. Ther pharmaceutical
composition claimed in Claim 5, which is useful as a bronchodilator. 7. A
protected carbostyril derivative of the formula (IV): CHl 35>    H3 wheruin
VO- is a conventionally protected hydroxy group. A. The corripound of claim
7 wherein YO- is a substituted or unsubstituted benzyloxy group. Cams fow
the Contracting Stat.: AT 1. A process for preparing a carbostyril
derivative of the formula (1): CH! HO N
~~~~~~~~~~OCH ~~~V Q~~~~3 55                                HO or a
pharmaceutically acceptable acid addition salt thereof, which comprises the
stepts) of: reducing a compound of the formula (11) or (111): 60 65 1 8
1 Illill ~111111 Hill Hili l 1 11    EP 0147 719 B1 CH 3 0 5
e                     3                          (II) TO    H 



lO  or                                       CH O           3 v  \ OCH -
3 15 N wherein YO- is hydroxy or a conventionally protected hydroxy, to
give a compound of the formula (IV) CH 3 25
(IV) TO    H wherein YO- is the same as defined above; when YO- is a
protected hydroxy, removing the protecting group therefrom; and if
necessary, further converting the resulting product into a pharmaceutically
acceptable acid addition salt thereof. 2. A process for preparing a
protected carbostyril derivative of the formula (IV): 35 HO~C Ho >QcH3CM
IV) 40 KY                                        TO  H 45  wherein YO- is a
conventionally protected hydroxy group, characterized By reducing a
compound of the formula (11) or (111): CH o~~~~ 60
O      C      H     3                         - .~~H    (I II ) ,N>O 6T YO
H 0 60OH CM3~~~ 65                       ~~~~YO H 19    EP 0 147 719 B1
wherein YG- is the same as defined above. 3. A process according to claim 2
wherein YO- is a substituted or unsubstituted benzioxy group. S
Patentansprfche fur die Ventrautaaten: BE CH DE FR GB IT U LU NL SE 1.
Carbostyrilderivat der Formel (1): to
CH3 HO  gO CE{C g l                                     ~~~~~~~~~~~~(I) H{O
H oder sines seiner pharmazeutisch annehmbaren Sbureadditionssalze. 20
2. Verbindung nach Anspruch 1, nimlich sin Gemisch aus
8-Hydroxy-5-{{lR)-l-hydroxy-2-[N-((lR)-2-
(P-msthoxyphsnyl)-l-methylethyl)aminolethyl)carbostydil und
8-Hydroxy-5-{(1S)-l-hydroxy-2-[N-((lS)-2-
(P-methoxyphenyl)-1-methylethyl)aminojethyl}carbostyriI oder einem ihrer
pharmazeutisch annehmbaren Sbureadditionssalze. 3.  Verbindung  nach
Anspruch  1,  namlich  8-Hydroxy-5-{(1 R)-1-hydroxy-2-[N-((1 R)-2-(p- 



2s  methoxyphenyl)-l-methylethyl)aminolIthyi)carbostyriI odor sines seiner
pharmazeutisch annehrrbaren SAursadditionssalze. 4. Verfahren zur
Herstellung sines Carbostyrilderivats der Formel (1): CH so
~~~~~~~~HO3 OCH 35~~~~~~~~~~~~~~~~~ 110 *1 odor seines pharmazeutisph
annehmbaren SAureadditionsalzes, dadurch gekennzeichnet. daB eine
Verbindung der Formol (11) odor (111):
I o   ~CH 4                                                 -        3; '
~~~~~~~~~~~~(II) -o  oder 1 CH ;                      a: E           1    3
I~~~~~O N  III) 60~~~~~~~ worin YO- Hydroxy oder in an sich bekannter Weise
geschOtztes Hydroxy bedeutet, unter Bildung einer Verbindung der Formel
(IV): 65 20            I IIIIIij 11111! 11111 11 IN !    EP 0147 719 51 CH
\ HO 5 YO    H 0 worin Y- die gleiche Bedeutung wie oben gegeben besitzt,
reduziert wird; wenn YO- geschutztes Hydroxy bedeutet, die Schutzgruppe
daraus entfernt wird; und erforderlichenfalls das entstehende Produkt
weiter in eines seiner pharmazeutisch annehmbaren Saureadditionssalze
uberfuhrt wird. 5. Pharmazeutisch Praparat, dadurch gekennzeichnet, daB
eseine therapeutisch wirksame Menge 15  einer Verbindung der Formel (1): CH
w/K4 -OCH 3tI) HO 25 oder eines ihrer pharmazeutisch annehmbaren
Siureadditionssalze und einen pharmazeutisch annehmbaren Triger dafOr
enthalt. 6. Pharmazeutisches Priparat nach Anspruch 5, dadurch
gekennzeichnet, daR es als Bronchodilator nutzlich ist. 30      7.
Geschutztes Carbostyrilderivat der Formal (lV): CH HO3 H      O6
Hg3                                (IV) 40
YO    H worin YO- eine in an sich bekannter Weise geschutzte Hydroxygruppe
bedeutet. 8. Verbindung nach Anspruch 7, dadurch gekennzeichnet, daB YO-
eine substituierte oder unsubstituierte Benzyloxygruppe bedeutet. 



Patentanspruche for den Vertragstaat: AT 1. Verfahren zur Herstellung eines
Carbostyrilderivats der Formel (1): 50
CH HO                        3 55                                      >
(I) HO    R 60  oder eines seiner pharmazeutisch annehmbaren
Saureadditionssalze, dadurch gekennzeichnet. daB eine Verbindung der Formel
(ll) oder (1II): 65 21 I 11111IIDI111011111111111I    EP 0 147 719 B1 CH3
OC       - S             [ X      0                                   . -
~~~~~~~~~~~~~~~~(II1 oder                            YO    ' 10~~~~~~~ CHH
C C      8    3      o~~~~-                ( III ) -   3 '5 YO    H 20
worin YO- eine Hydroxy- oder in an sich bekannter Weise geschutzte
Hydroxygruppe bedeutet, unter Bildung einer Verbindung der Formal (IV): 25
C H   H3                                                 1I (IV) worin YO-
die gleiche Definition wie oben gegeben besitzt, reduziert wird; wenn YO-
geschutztes s   Ydrox bedeutet, die Schutruppe daraus entfernt wird; und
erforderlichenfalls dasentstehende Produkt --welter In fines seiner
pharmazeutisch annehmbaren S u edditionsseize uberfuhrt wird. *.g. : 2.
Verfahren zur Herstellung eines geschUtzten Carbostyril-derivats der Formel
(IV): $; A0iw              00 0   0    0         0-                  3
(IV) |?tO- inee in ansich bekannter Weise geschOtzte Hydroxygruppe
bedeutet, dadurch gekennzeichnet, |d~ne Vepbirndung der FormnlA(I) oder
0I1I): .-           .z~10 N~~W                              > so  odor
YO t:2 22 * ~     ~ ~~~~ I 1111111111111111    EP 0147719 BI ,! ~ ~ ~ ~   ~
~ ~ ~ ~ C 0           3 YO ~ ~ ~~C 



to   worin YO- die gleiche Definition wie oben gegeben besitzt, reduziert
wird. 3. Verfahren nach Anspruch 2, dadurch gekennzeichnet, daB YO- eine
substituierte oder unsubstituierte Benzyloxygruppe bedeutet. Revendications
pour les Etats contractants: BE CH DE FR GB IT Ll LU NL SE is 1. Derive de
carbostyryle de formule (I): :4 CH- HO            3 20
. \  I OCH~~~~~~~~I 25 HO    H ou un sel d'addition d'acide
pharmacoutiquement acceptable de ce d6riv6. 2. Compose suivant la
revendication 1, qui est un melange de 8-hydroxy-5-{(1 R)-1
-hydroxy-2-[N-((1 R)-
2-(p-mithoxyph6nyl)-1-m6thylithyl)aminol6thyl}carbostyryle et de
8-hydroxy-5-{(IS)-1-hydroxy-2-lN- 30
((1S)-2-(p-m6thoxyphenyl)-1-m6thyl6thyl)amino]6thyl)carbostyryle ou un sel
d'addition d'acide pharmaceutiquement acceptable de ce compose. 3. Compose
suivant Ia revendication 1, qui est le 8-hydroxy-5-{(1
R)-1-hydroxy-2-[N-((1 R)-2-(p-
m6thoxyph6nyl)-1-methyIethyl)aminoI6thyl}carbostyryle   ou   d'un   sel
d'addition   d'acide pharmaceutiquement acceptable de ce compos6. 35
4. Proc6d6 de preparation d'un d6rive de carbostyrile de formule (M): CH 1
{~~~~~~~~~~~~~I) HO     H ou d'un sel d'addition d'acide pharmaceutiquement
acceptable de ce compos6, qui comprend l'etape ou les 6tapes consistant: a
reduire un compose de formule (Ill ou (Ill): * 3 ( I I )0) 55 ou 60 65 23
IO H11111! 0111    11 11!. ou~~~~~~~~~~~~~~~~~~~CL1    EP 0147719 B1 CH C
3 YOOCK 5 to dans laquelle YO- est un groups hydroxy ou un groups hydroxy
prot6ge de fagon classique, pour former un compos6 de formule (IV): CH is
HO t496OC H3                                           ( *IV) 20 



Y0   H dans laquelle YO- a la mime definition quo ci-dessus; lorsque YO-
est un groups hydroxy protege, a en 25 eliminer le groupe protecteur; at le
cas echeant, h convertir ensulte le produit r6sultant en un sel d'addition
d'acide pharmaceutiquement acceptable de ce produit. 5. Composition
pharmaceutique, qui comprend une quantite therapeutiquement efficace d'un
composu de formule (11: 30                                         CH HO
OCR 3I) 36 H a   ou d'un ael d'addition d'acide pharmacoutiquement
acceptable de ce compose, at un support pharmascutiquemrent acceptable
approprie. 6. Composition pharmaceutique suivant la revendication 5, qui
est utile comme bronchodilatateur. 7. Derive de carbostyryle prot6g6 de
formule (IV): HO         Ci 3                          (IV) .-.         YO
H 6s dans laquelle Y0- est un groups hydroxy protege de fagon classique. 8.
Compose suivant la revendication 7, dans lequel YO- est un groups benziyoxy
substitu6 ou non substitue. 60 65 24 *  C  L   1  S  *    EP 0147719 BI
Revendications pour l'Etat contractant: AT *      1. Preparation d'un
deriv6 de carbostyryle de formule (1): 5  Cll \f~~~~~g     3 ~~~~~~(I) HO
3 10 ~ ~      ~      ~     R Ys  ou d'un sel d'addition d'acide
pharmaceutiquement acceptable de ce deriv6, proc~dd qui comprend lrtape ou
lea 6tapes consistent: a reduire un compose de formule (11) ou (Ill): CH
a~~~~ 30~ ~ ~~~~                           O C3
(III) 0 20                                      H~~- 3
{V 25                       .                N OU
CH a           3 :  - ;i. - YO- 35I dans laquelle YO- est un groupe hydroxy
ou hydroxy prot6ge do fagon classique, pour former un comproc de formule
(IV): 



M (IV) dans laquelle YO- a Is me d6flnition quo c-dessum; Iorsque YO- est
un group. hydroxy proteg6, A on 6liminer lo group., quile1 prothgo; et le
cam 6chdant, A transformer ensuite Ie produit. r~sultant on un gel
d'addition d'cacde pharmacoutiquiemleft acceptable do co produ it. 2.
Proc6d do preparation d'unI6riv6 do carbostyryl prot6gh do formulo (IV): 55
C as compose do formule (11) ou (III). 25 I~~~~~~~(V    EP 0147719 B1 5
[err]                                          (II) [err] (III) [err] 20
dans laquelle YO- a la definition donn6e ci-dessus. 3. Procede suivant la
revendication 2, dans lequel YO- est un groupe benzyloxy substitue ou non
substitu6. 25 30 35 56 60    


