
EP 0 573 473 B1 Description Background of the invention 5     In
U.S.-4,861,785 there are described benzoxazol- and benzothiazolamine
derivatives having anti-anoxic activity. The benzothiazole compounds of the
present invention show unexpected anti-stroke activity when compared to the
structurally related compound sabeluzole. Description of the invention 10
The present invention is concerned with the racemic mixture and the
(S)-form of 4-[(2-benzothiazolyl)-
methylamino]-a-[(3,4-difluorophenoxy)methyl]-1-piperidineethanol which may
be represented by the formula [err] 20 and the pharmaceutically acceptable
acid addition salts thereof. The acid addition salts as mentioned
hereinabove are meant to comprise the therapeutically active non- toxic
acid addition salt forms which the compound of formula (I) is able to form.
The latter can conveniently be obtained by treating the base form with
appropriate acids, such as, for example, inorganic acids, such as 25
hydrohalic acid, e.g. hydrochloric, hydrobromic acid and the like, sulfuric
acid, nitric acid, phosphoric acid and the like; or organic acids, such as,
for example, acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic,
2-oxopropanoic, ethanedioic, propanedioic, butanedioic, (Z)-2-butenedioic,
(E)-2-butenedioic, 2-hydrox- ybutanedioic, 2,3-dihydroxybutanedloic,
2-hydroxy-1,2,3-propanetricarboxylic, methanesulfonic, ethanesul- fonic,
benzenesulfonic, 4-methylbenzenesulfonic, cyclohexanesulfamic,
2-hydroxybenzoic, 4-amino-2- 30  hydroxybenzoic,
7,7-dimethyl-2-oxobicyclo[2,2,1 ]heptane-1 -methanesulfonic,
2-[(4-methylphenyl)- sulfonylamino]pentanedioic and the like acids.
Conversely the salt form can be converted into the free base form by
treatment with alkali. The term acid addition salt as used hereinabove also
comprises the solvates which the compounds of formula (I) are able to form
and said solvates are meant to be included within the scope of the present
35 invention. Examples of such solvates are e.g., the hydrates, alcoholates
and the like. The compounds of this invention have an asymmetric carbon
atom and the absolute configuration of this asymmetric centre may be
indicated by the stereochemical descriptors R and S. Unless otherwise
mentioned or indicated, the chemical designation of compounds denotes the
mixture of all possible stereochemically isomeric forms. 40     Hereinafter
the term 'enantiomerically pure' concerns compounds having an enantiomeric
excess of at least 94% (i.e. minimum 97% of one enantiomer and maximum 3%
of the other enantiomer) up to an enantiomeric excess of 100% (i.e. 100% of
one enantiomer and none of the other), in particular compounds having an
enantiomeric excess of 96% up to 100%, more in particular having an
enantiomeric excess of 98% up to 100%. 45     Preferred compounds within
the invention are:
(S)-4-[(2-benzothiazolyl)methylamino]-a-[(3,4-difluorophenoxy)methyl]-1
-piperidine   ethanol   and   its dihydrochloride salt. The compounds of
formula (I) can generally be prepared by N-alkylating a piperidine of
formula (II) with an alkylating reagent of formula (III) following
art-known N-alkylation procedures. 50 OH [err] 55 2 



EP 0573 473 B1 In formula (III) [err] represents an appropriate reactive
leaving group such as, for example, halo, e.g. chloro, bromo or iodo;
sulfonyloxy, e.g. methanesulfonyloxy, trifluoromethanesulfonyloxy,
benzenesul- fonyloxy, 4-methylbenzenesulfonyloxy and the like leaving
groups. Said N-alkylation reaction can conve- niently be carried out by
mixing the reactants, optionally in a reaction-inert solvent such as, for
example, an 5  aromatic solvent, e.g. benzene, methylbenzene,
dimethylbenzene and the like; a [err]alkanol, e.g. methanol, ethanol,
1-butanol and the like; a ketone, e.g. 2-propanone, 4-methyl-2-pentanone
and the like; an ester, e.g. ethyl acetate, y-butyrolactone and the like;
an ether, e.g. 1,1 '-oxybisethane, tetrahydrofuran, 1 ,4-dioxane and the
like; a dipolar aprotic solvent, e.g. N,N-dimethylformamide,
N,N-dimethylacetamide, dimethylsulfoxide, pyridine,
1-methyl-2-pyrrolidinone, nitrobenzene, acetonitrile and the like; or a
mixture of such solvents. The 10 addition of an appropriate base such as,
for example, an alkali metal or an earth alkaline metal carbonate, hydrogen
carbonate, hydroxide, oxide, carboxylate, alkoxide, hydride or amide, e.g.
sodium carbonate, sodium hydrogen carbonate, potassium carbonate, sodium
hydroxide, calcium oxide, sodium acetate, sodium methoxide, sodium hydride,
sodium amide and the like, or an organic base such as, for example, a
tertiary amine, e.g. NN-diethylethanamine, N-(1-methylethyl)-2-propanamine,
4-ethylmorpholine, 1,4- 15 diazabicyclo[2.2.2]octane, pyridine and the
like, may optionally be used to pick up the acid which is formed during the
course of the reaction. In some instances the addition of an iodide salt,
preferably an alkali metal iodide, or a crown ether, e.g.
1,4,7,10,13,16-hexaoxacyclooctadecane and the like, may be appropriate.
Stirring and somewhat elevated temperatures may enhance the rate of the
reaction; more in particular the reaction may be conducted at the reflux
temperature of the reaction mixture. Alternatively, said N-alkylation 20
may be carried out by applying art-known conditions of phase transfer
catalysis reactions. Somewhat elevated temperatures may be appropriate to
enhance the rate of the reaction. In this and the following preparations,
the reaction products may be isolated from the medium and, if necessary,
further purified according to methodologies generally known in the art such
as, for example, extraction, crystallization, trituration and
chromatography. 25     The compound of formula (I) can also be obtained by
reacting a piperidine of formula (II) with an epoxide of formula (IV). 0 30
[err] 35 This reaction may be conducted by stirring and, if desired,
heating the reactants in a reaction-inert solvent such as, for example,
water, an aromatic hydrocarbon, e.g. benzene, methylbenzene and the like;
an alcohol, e.g. methanol, ethanol, isopropanol, 1-butanol and the like; a
ketone, e.g. 2-propanone, 4-methyl-2- pentanone and the like; a dipolar
aprotic solvent, e.g. N,N-dimethylformamide, N,N-dimethylacetamide and 40
the like; or a mixture of such solvents. The compounds of formula (I) may
also be prepared by cyclizing a thiourea derivative of formula (VII), which
may be formed by reacting an amine of formula (V) with an isothiocyanate of
formula (VI) in a suitable reaction-inert solvent, such as, for example, an
alkanol, an ether, a ketone or the like. 45
[err] [err] F_ vO-          [err] F 55                     [err] 



3    EP 0 573 473 B1 In formula (VI) and (VII) [err] represents for
example, hydrogen, halo, e.g. chloro and bromo; [err]al- kyloxy or
[err]alkylthio. Said cyclization reaction may optionally be carried out in
the presence of an appropriate oxidant such as, for example, a dihalide,
e.g. chlorine or bromine. Said cyclization reaction can be carried out in a
reaction-inert solvent such as, for example, a halogenated hydrocarbon,
e.g. tetrach- 5  loromethane, trichloromethane, dichloromethane and the
like; a hydrocarbon, e.g. benzene, methylbenzene, hexane and the like; an
ether, e.g. tetrahydrofuran and the like; a ketone, e.g. 2-propanone,
2-butanone and the like; an alcohol, e.g. methanol, ethanol, 2-propanol and
the like; a dipolar aprotic solvent, e.g. N,N- dimethylformamide,
N,N-dimethylacetamide and the like. Elevated temperatures and stirring may
enhance the reaction rate. 10     The compound of formula (I) may
alternatively be prepared by reacting an appropriate reagent of formula
(VIII) with a benzothiazole of formula (IX). OH 15       [err]
. 20 In (VIII) and (IX) [err] are selected so that during the alkylation
reaction a radical of formula -N- ([err])- is formed. For example, where
[err] is an appropriate leaving group, [err] is a radical of formula -NH-
[err], or where [err] is a radical of formula -NH(CH3), [err] is an
appropriate leaving group. An appropriate leaving group is, for example, a
halo, eg. chloro, bromo and the like; a sulfonyloxy group, e.g. methanesul-
25 fonyloxy, 4-methylbenzenesulfonyloxy and the like. The reaction can be
carried out in a reaction-inert solvent such as, for example, an aromatic
hydrocarbon, e.g. benzene, methylbenzene and the like; an ether, e.g.
1,4-dioxane, tetrahydrofuran and the like; a halogenated hydrocarbon, e.g.
trichloromethane, tetrach- loromethane and the like; an alkanol, e.g.
methanol, ethanol, 1-butanol and the like; a ketone, e.g. 2- propanone,
4-methyl-2-pentanone and the like; a dipolar aprotic solvent, e.g.
N,N-dimethylformamide, NN- 30 dimethylacetamide and the like. The addition
of an appropriate base, such as, for example, an alkali metal carbonate or
hydrogen carbonate, e.g sodium carbonate, sodium hydrogen carbonate and the
like; sodium hydride; or an organic base, such as, for example,
N,N-diethylethanamine and the like may be used to pick up the acid which is
formed during the course of the reaction. The compounds of formula (I) may
also be prepared by reacting a N-substituted 4-piperidinone of 35 formula
(X) with a benzothiazolamine of formula (XI) following art-known reductive
N-alkylation procedures. OH [err] 40 F 45     The reaction of (X) with (XI)
can conveniently be carried out by mixing the reactants in a suitable
reaction-inert solvent with an appropriate reductant. Preferably, the
ketone of formula (X) is first reacted with the intermediate of formula
(XI) to form an enamine, which optionally may be isolated and further
purified, and subsequently reducing said enamine. Suitable solvents are,
for example, water; [err]alkanols, e.g., methanol, ethanol, 2-propanol and
the like; ethers, e.g., 1,4-dioxane and the like; halogenated hydrocarbons,
50  e.g., trichloromethane and the like; dipolar aprotic solvents, e.g.,
N,N-dimethylformamide, N,N- dimethylacetamide, dimethylsulfoxide and the
like; or a mixture of such solvents. Appropriate reductants are for
example, metal or complex metal hydrides, e.g., sodium borohydride, sodium
cyanoborohydride, lithium 



aluminum hydride and the like. Alternatively, hydrogen in the presence of a
suitable catalyst such as, for example, palladium-on-charcoal,
platinum-on-charcoal and the like may be used as reductant. In order to 55
prevent the undesired further hydrogenation of certain functional groups in
the reactants and the reaction products it may be advantageous to add an
appropriate catalyst poison to the reaction mixture such as, for example,
thiophene and the like. 4    EP 0 573 473 B1 Enantiomerically pure forms of
the compounds of formula (I) can be obtained by converting a racemic
mixture of the compounds of formula (I) with a suitable resolving reagent
such as, for example, a chiral acid, e.g. tartaric, malic and mandelic
acids, camphor sulfonic acid, 4,5-dihydro-1H-2-benzopyran-2-carboxylic acid
and the like to a mixture of diastereomeric salts; physically separating
said mixtures by, for example, 5 selective crystallization or
chromatographic techniques, e.g. liquid chromatography and the like
methods; and finally converting said separated diastereomeric salts into
the corresponding enantiomeric forms of the compound of formula (I) by
hydrolysis in an acidic or basic aqueous medium, optionally at an elevated
temperature. Alternatively, enantlomerically pure forms can conveniently be
obtained from the enantiomerically pure 10 isomeric forms of the
appropriate starting materials, provided that the subsequent reactions
occur stereospecifically. For example, the enantiomerically pure forms of
compound (I) can be prepared by reacting an enantiomerically pure epoxide
of formula (IV) with an intermediate of formula (II), as described
hereinabove. The enantiomerically pure epoxide of formula (IV) can be
prepared by reacting 3,4- difluorophenol with an enantiomerically pure
epoxide of formula (XVII), as described hereinafter. 15    As a further
alternative, the enantiomers may he separated by liquid chromatography
using a chiral stationary phase. A number of intermediates and starting
materials in the foregoing preparations are known compounds which may be
prepared according to art-known methodologies of preparing said or similar
compounds. The procedures for preparing some other intermediates will be
described hereinafter in more detail. 20     The intermediate of formula
(II) can be prepared by oxidatively cyclizing a thiourea derivative of
formula (XII), wherein P is an appropriate leaving group such as, for
example, [err]alkyloxycarbonyl, phenylmethox- ycarbonyl, phenylmethyl and
the like, and W2 is as defined hereinabove following the same procedures as
described hereinbefore for the preparation of (I) starting from (VII) and,
subsequently removing the protective group P in the thus obtained
intermediate (XIII). 25 removal [err] [err] 30 35     The removal of the
protective group P in (XIII) may be carried out following art-known
procedures such as, for example, by hydrolysis in an acidic or alkaline
aqueous medium or by catalytic hydrogenation, depending upon the nature of
P. Said intermediates of formula (XII) can in turn be prepared by reacting
an amine of formula (XIV) with an isothiocyanate of formula (XV) as
described hereinbefore for the preparation of (VII) from (V) and (VI). 40
[err] 



[err] [err] 50     The intermediate of formula (IV) can be prepared by
reacting 3,4-difluorophenol (XVI) with an epoxide of formula (XVII). In
formula (XVII) [err] has the previously described meaning. 55 5
EP0573473B1 0                                        0 [err] Said
alkylation reaction can be carried out as described hereinbefore for the
preparation of (I) from (II) 10 and (III). The compound of formula (I) (the
racemic mixture and the (S)form) and the pharmaceutically acceptable acid
addition salts thereof possess useful in vivo anti-stroke properties, which
activity can be evidenced by the test named Post-Treatment in a Rat
Photochemical Stroke Model" which is described in the experimental part
hereafter. 15     The present compounds, like the prior-art compounds from
US-4,861,785 (such as sabeluzole) are potent anti-hypoxic agents. An
unexpected property of the present compounds over said art compounds
resides in the fact that the present compounds are potent in vivo
anti-stroke agents, whereas in vivo anti- stroke activity is not observed
with the prior art compounds. The anti-stroke activity displayed by the
subject compounds is unexpected in view of the fact that the subject
compounds are slightly less potent 20  anti-hypoxic agents compared to
sabeluzole. Apparently, there is no simple correlation between in vivo
anti- hypoxic activity and in vivo anti-stroke activity. Consequently, the
subject compounds may be useful in the acute treatment of stroke, whereas
the prior-art compounds are only useful in the chronic treatment of stroke,
e.g. in maintenance therapy. Further advantages of the subject compounds
over the prior-art compounds are the longer duration of anti-hypoxic
activity, the absence of sedation and ataxia phenomena 25 in mice and the
absence of palpebral ptosis in rats. In view of their useful
pharmacological properties, the subject compounds may be formulated into
various pharmaceutical forms for administration purposes. To prepare the
pharmaceutical compositions of this invention, an effective amount of the
particular compound, in acid addition salt or base form, as the active
ingredient is combined in intimate admixture with a pharmaceutically
acceptable carrier, which may 30 take a wide variety of forms depending on
the form of preparation desired for administration. These pharmaceutical
compositions are desirably in unitary dosage form suitable, preferably, for
administration orally, rectally, percutaneously, or by parenteral
injection. For example, in preparing the compositions in oral dosage form,
any of the usual pharmaceutical media may be employed, such as, for
example, water, glycols, oils, alcohols and the like in the case of oral
liquid preparations such as suspensions, syrups, elixirs 35  and solutions;
or solid carriers such as starches, sugars, kaolin, lubricants, binders,
disintegrating agents and the like in the case of powders, pills, capsules
and tablets. Because of their ease in administration, tablets and capsules
represent the most advantageous oral dosage unit form, in which case solid
pharmaceutical carriers are obviously employed. For parenteral
compositions, the carrier will usually comprise sterile water, at least in
large part, though other ingredients, for example, to aid solubility, may
be 40  included. Injectable solutions, for example, may be prepared in
which the carrier comprises saline solution, glucose solution or a mixture
of saline and glucose solution. Injectable solutions containing compounds
of formula (I) may also be formulated in an oil for prolonged action.
Appropriate oils for this purpose are, for 



example, peanut oil, sesame oil, cottonseed oil, corn oil, soy bean oil,
synthetic glycerol esters of long chain fatty acids and mixtures of these
and other oils. Injectable suspensions may also be prepared in 45  which
case appropriate liquid carriers, suspending agents and the like may be
employed. In the composi- tions suitable for percutaneous administration,
the carrier optionally comprises a penetration enhancing agent and/or a
suitable wettable agent, optionally combined with suitable additives of any
nature in minor proportions, which additives do not cause any significant
deleterious effects on the skin. Said additives may facilitate the
administration to the skin and/or may be helpful for preparing the desired
compositions. These so  compositions may be administered in various ways,
e.g., as a transdermal patch, as a spot-on or as an ointment. Acid addition
salts of (I) due to their increased water solubility over the corresponding
base form, are obviously more suitable in the preparation of aqueous
compositions. Interesting compositions among the groups of compositions are
those comprising a cyclodextrin (CD) or an ether derivative thereof, as a
complexant and/or solubilizer. As examples of such cyclodextrins there ss
may be mentioned a-CD, B-CD, y-CD, and ether or mixed ether derivatives
thereof. Particular such cyclodextrin derivatives are described in
US-3,459,731, EP-A-0,149,197 and EP-A- 0,197,571. 6    EP 0 573 473 B1
Typically such ether or mixed ether derivatives comprise a-, B- or y-CD
wherein one or more hydroxylgroups are substituted with [err]alkyl,
particularly methyl, ethyl or isopropyl; hydroxy[err]alkyl, particularly
hydroxyethyl, hydroxypropyl or hydroxybutyl; carboxy[err]alkyl,
particularly carboxymethyl or carboxyethyl; [err]alkyloxycarbonyl[err]alkyl
or carboxy[err]alkyloxy[err]alkyl, particularly carboxymethox- 5  ypropyl
or carboxyethoxypropyl. Especially noteworthy as complexants and/or
solubilizers are B-CD, 2,6- dimethyl-B-CD and in particular
2-hydroxypropyl-B-CD, 2-hydroxyethyl-B-CD, 2-hydroxyethyl-y-CD, 2-
hydroxypropyl-y-CD and (2-carboxymethoxy)propyl-B-CD. In the aforementioned
cyclodextrin derivatives, the DS (degree of substitution, i.e. the average
number of substituted hydroxy functions per glucose unit) preferably is in
the range of 0.125 to 3, in particular 0.2 to 2, or 0.2 to 1.5. More
preferably the DS ranges 10  from about 0.2 to about 0.7, in particular
from about 0.35 to about 0.5 and most particularly is about 0.4. The MS
(molar degree of substitution, i.e. the average number of moles of the
substituting agent per glucose unit) is in the range of 0.125 to 10, in
particular of 0.3 to 3, or 0.3 to 1.5. More preferably the MS ranges from
about 0.3 to about 0.8, in particular from about 0.35 to about 0.5 and most
particularly is about 0.4. Said compositions can conveniently be prepared
by dissolving the cyclodextrin or ether derivative 15  thereof in water and
adding thereto the compound of formula (I) as well as other adjuvants and
components such as, for example, sodium chloride, potassium nitrate,
glucose, mannitol, sorbitol, xylitol and buffers such as, for example,
phosphate, acetate or citrate buffers; and optionally concentrating or
drying the solution by evaporation under reduced pressure or by
lyophilization; and further optionally reconstituting the lyophilized
residue with water. The amount of the cyclodextrin or ether derivative
thereof in the final 20  composition generally ranges from about 1% to
about 40%, particularly form 2.5% to 25% and more particularly from 5 % to
20%. It is especially advantageous to formulate the aforementioned
pharmaceutical compositions in dosage unit form for ease of administration
and uniformity of dosage. Dosage unit form as used in the specification and
claims herein refers to physically discrete units suitable as unitary
dosages, each unit containing a 25  predetermined quantity of active
ingredient calculated to produce the desired therapeutic effect, in
association with the required pharmaceutical carrier. Examples of such
dosage unit forms are tablets 



(including scored or coated tablets), capsules, pills, powder packets,
wafers, injectable solutions or suspensions, teaspoonfuls, tablespoonfuls
and the like, and segregated multiples thereof. In view of the anti-stroke
properties, the compound of formula (I) (the racemic mixture and the
(S)-form) 30  and the acid addition salts thereof, can be used in the acute
treatment of warm-blooded subjects suffering from conditions, such as, for
example ischaemic stroke, hemorrhagic stroke, subarachnoidal hemorrhage or
they can be used in the acute treatment of postasphyxial brain damage in
warm-blooded newboms. Those of skill in the treatment of such diseases
could easily determine the effective amount from the test results presented
hereinafter. In general it is contemplated that an effective stroke
protective amount would be from 35  about 0.1 mg to about 100 mg per day,
more preferably from about 1 mg to about 50 mg per day. It may be
appropriate to administer the required dose as two, three, four or more
sub-doses at appropriate intervals throughout the day. Said sub-doses may
be formulated as unit dosage forms, for example, containing 0.1 to 100 mg,
and in particular 1 to 50 mg of active ingredient per unit dosage form. The
compound of formula (I) preferably is administered intravenously.
Compositions for intravenous 40  administration may comprise, apart from an
effective anti-stroke amount of a compound of formula (I), a buffer system,
an isotonizing agent, water, a cyclodextrin or an ether derivative thereof
and optionally a further pharmaceutically acceptable ingredient. The
following examples are intended to illustrate the present invention. 45
Experimental Part A. Preparation of the intermediates Example 1 50 To a
stirred and cooled (ice-bath) mixture of 13.0 g of 3,4-difluorophenol and
200 ml of N,N-dimethylfor- mamide, there were added 4.8 g of a dispersion
of sodium hydride in mineral oil (50%) and, after stirring for 1 hour, a
solution of 22.8 g of (S)-(oxiranylmethyl) 4-methylbenzenesulfonate (ester)
in some N,N- dimethylformamide. Stirring at room temperature was continued
overnight. The reaction mixture was poured 55 into ice-water and the
product was extracted with methylbenzene. The extract was washed with NaCI
(dil.) and water and was then dried, filtered and evaporated. The residue
was distilled (13.3 Pa, [err]), yielding 9.5 g (51.0%) of
(S)-[(3,4-difluorophenoxy)methyl]oxirane (interm. 1). 7    EP 0 573 473 B1
Example 2 A mixture of 117.1 g of 3,4-difluorophenol, 185.5 g of
chloromethyloxirane, 125 g of potassium carbonate and 500 ml of 2-propanone
was stirred for 48 hours at reflux temperature. The reaction mixture was 5
evaporated and the residue was taken up in dichloromethane. The whole was
washed successively with water, NaOH (aq.)(2x) and water, and was then
dried, filtered and evaporated. The residue was distilled (13.3 Pa, 58 C),
yielding 90.4 g (54.0%) of [(3,4-difluorophenoxy)methyl]oxirane (interm.
2). B. Preparation of the final compounds 10 Example 3 A mixture of 3.4 g
of intermediate 2,6.1 g of N-methyl-N-(4-piperidinyl)-2-benzothiazolamine
dihydrobromide, 100 ml of 2-propanol and 5.3 g of sodium carbonate was
stirred overnight at reflux 15 temperature. The reaction mixture was
evaporated and the residue was partitioned between water and
dichloromethane. The organic layer was separated, dried, filtered and
evaporated. The residue was purified 



by column chromatography (silica gel ; [err] 98:2). The eluent of the
desired fraction was evaporated and the residue was converted into the
dihydrochloride salt in 2-propanol. The product was filtered off, washed
with 2-propanol and 2,2'-oxybispropane and dried at [err] and at [err],
yielding 6.1 g 20 (80.3%) of
4-(2-benzothiazolylmethylamino)-a-[(3,4-difluorophenoxy)methyl]-1-piperidin
eethanoldihydroch- loride; mp. 211.8 (comp. 1). In a similar manner there
was also prepared:
(-)-(S)-4-[(2-benzothiazolyl)methylamino]-a-[(3,4-difluorophenoxy)methyl]-1
-piperidineethanol  (E)-2- butenedioate(1:1); mp. 167.8 C; [err] = [err]
(conc. = 1% in methanol) (comp. 2). 25 Example 4 To a stirred mixture of 10
g of intermediate 1; 14.3 parts of
N-methyl-N-(4-piperidinyl)-2-benzothiazolamine (prepared as described in
US-4,861,785); 14.2 g of sodium carbonate and 112 ml of 1-butanol there
were 30 added dropwise 11.2 ml of water. After stirring for 16 hours at
reflux temperature, the reaction mixture was diluted with 100 ml of water.
The organic layer was separated, dried, filtered and evaporated. The
residual oil was dissolved in 200 ml of dichloromethane and this solution
was stirred for 2 hours with 50 g of silica gel. The silica gel was
filtered off and washed with a mixture of dichloromethane and methanol
(95:5). The filtrate was evaporated and the residual oil was crystallized
from 2,2'-oxybispropane. The product was 35  filtered off and dried at 50
C, yielding 7.5 g (38.7%) of
(+)-(S)-4-[(2-benzothiazolyl)methylamino]-a-[(3,4- difluorophenoxy)methyl]1
-piperidineethanol; mp. [err] (conc. = 1% in methanol) (comp. 3). In a
similar manner there was also prepared:
([err])-(RS)-4-[(2-benzothiazolyl)methyl-amino]-a-[(3,4-difluorophenoxy)met
hyl-1 -piperidineethanol; mp.[err] 40 (comp. 4). Example 5 4.0 g of
compound 2 were treated with ammonia to obtain the free base. The solution
was evaporated and 45 the residue was converted into the dihydrochloride
salt in 2-propanol. The salt was filtered off, washed with 2-propanol and
2,2'-oxybispropane and dried in vacuo at [err], yielding 3.0 g (81.4%) of
(-)-(S)-4-[(2-
benzothiazolyl)methylamino]-a-[(3,4-difluorophenoxy)methyll-1-piperidineeth
anol   dihydrochloride;   mp. [err] (conc. = 1% in methanol) (comp. 5). so
Example 6 To a stirred solution of 6.9 g of compound 3 in 100 ml of
2-propanone were added dropwise 10 ml or 2- propanol saturated with
hydrogen bromide at room temperature. The precipitate was filtered off and
the filtrate was evaporated. The residue was converted into the
hydrobromide salt in 2-propanone. The product 55 was filtered off, washed
with 2,2'-oxybispropane and dried at [err], yielding 5.5 g (58.1%) of
(-)-(S)-4-[(2-
benzothiazolyl)methylamino]-a-[(3,4-difluorophenoxy)methyl]-1-piperidineeth
anol   dihydrobromide;   mp. 213.7 C (comp. 6). 8    EP0573473B1 Example 7
To a stirred solution of 4.38 g of compound 3 in 150 ml of ethyl acetate
were added 9.40 g of 7,7-dimethyl-
2-oxobicyclo[2.2.1]heptane-1-methanesulfonic acid. The reaction mixture was
heated until it became homo- 5  geneous. After cooling to [err], the whole
was stirred for 24 hours. The crystallized product was filtered off, washed
twice with 25 ml of ethyl acetate and dried in vacuo at [err], yielding 7 g
(77.9%) of (+)-(S)-4-[(2- 



benzothiazolyl)methylamino]-a-[(3,4-difluorophenoxy)methyl]-1-piperidineeth
anol  (S)-7,7-dimethyl-2- oxobicyclo[2.2.1]heptane-1-methanesulfonate
(1:2); mp. [err] (comp. 7). 10 Example 8 To a stirred solution of 4.38 g of
compound 3 in 100 ml of 2-propanol were added 3.11 g of (+)-(L)-2-[(4-
methylphenyl)sulfonylamino]pentanedioic acid. The reaction mixture was
heated until it became homo- geneous. After cooling slowly to [err], the
reaction mixture was stirred for 68 hours at [err]. The 15  precipitated
product was filtered off, washed with 25 ml of 2-propanol and dried in
vacuo at [err], yielding 6.87   g   (93.5%)   of  (+
)-(S)-4-[(2-benzothiazolyl)methylamino]-a-[(3,4-difluorophenoxy)-methyl]-1-
piperidineethanol (+)-(L)-2-[(4-methylphenyl)sulfonyl]amino]pentanedioate
(1:1) (comp. 8). C. Pharmacological examples 20 The useful anti-stroke
properties of the compounds of formula (I) are demonstrated in the
following test procedure. Example 9: Post-Treatment in a Rat Photochemical
Stroke Model. 25 Male Wistar rats, weighing 260-280 g, were anesthetized
with halothane in a N20/02 mixture. Animals were placed in a stereotactic
apparatus, the scalp was incised for exposure of the skull surface, and a
catheter inserted into a lateral tail vein. Rose Bengal (30mg/kg; 15 mg/ml
in 0.9% NaCI) was infused intravenously for 2 minutes in animals with
normal hemodynamics and blood gases. Thereafter, the skull was focally 30
illuminated with cold white light for 5 minutes by means of a fiber-optic
bundle inside a 1-mm diameter objective. The light was aimed at the
hindlimb area of the right parietal sensorimotor neocortex. Five minutes
after infarct induction (i.e. 5 min after light offset) rats were injected
with a single intravenous (iv) bolus of compound 5 or its vehicle, 10%
hydroxypropyl-B-cyclodextrine. Neurologic tests, involving limb placing
reactions, were conducted on the first two days after infarction at 35
24-hour intervals after its induction. Tactile forward and sideways placing
were tested by lightly contacting the table edge with the dorsal or lateral
aspect of a paw (2 tests). Proprioceptive forward and sideways placing
involved pushing the paw against the table edge in order to stimulate limb
muscles and joints (2 tests). Rats were also put along the edge of an
elevated platform in order to assess proprioceptive adduction : a paw was
gently pulled down and away from the platform edge, and, upon sudden
release, it 40  was checked for retrieval and placing (1 test). For each of
the 5 tests, placing scores were : 0, no placing; 1, incomplete and/or
delayed placing; or 2, immediate, complete placing. For each limb, the
summed tactile/proprioceptive placing score, including the platform test,
was maximally 10. We report results from the deficient hindlimb
contralateral to the neocortical infarct. Six rats were used for each dose.
The test- results for compound 5 are given below. 45  Table 1 lists median
and extreme limb placing scores along with the number of rats protected
(score [err] 5) on post-infarct days 1 and 2. The [err] for compound 5,
that is the dose that produced protection of neurologic function in 50% of
the rats, and its 95% confidence limits, was 0.16 (0.13 - 0.20) and 0.13
(0.08 - 0.20) mg/kg iv on post-infarct days 1 and 2, repectively. 50 55 9
EP 0 573 473 B1 Table 1 



iv Dose of Compound 5                      Post Infarct Day 1 5
(mg/kg)           Neurologic Score (max. =10)    Rats Protected (out of 6)
Median            Extrmes 0.00                  1               0-3
0 10                  0.08                  3               0-4
0 0.16                  4.5             3-9                  3 0.31
7.5             6-10                 6 15                  0.63
9               7-10                 6 1.25                 9
7-10                6 2.50                  9              8-10
6 20 iv Dose of Compound 5                      Post Infarct Day 2 (mg/kg)
Neurologic Score (max = 10)        Rats Protected (out of 6) 25
Median           Extremes 0.00                  1               0-3
0 0.08                  4               0-6                  1 30
0.16                  7                2-10                4 0.31
10               7-10                 6 0.63                  9.5
8-10                 6 1.25                10                8-10
6 2.50                  10               9-10                 6 Example 10:
Post-Treatment in a Rat Photochemical Stroke Model. 40 Test conditions are
equal to those described in Example 9, except that 60 minutes after
injection of the intravenous bolus an invariant oral dose of 10 mg/kg of
the test compound was supplied to the test animals. The test results for a
number of the present compounds are compared with those from two reference
compounds, disclosed in US-4,861,785. 45 Table 2 lists median and extreme
limb placing scores along with the number of rats protected (score [err] 5)
on post-infart day 2, after administering a dose of 1.25 mg/kg iv + 10
mg/kg p.o. of the test compound. 50 55 10    EP 0 573 473 B1 Table 2 Post
Infarct D    2 Compound no.
Protected Neurologic Score        (out of 6) (ma x =10) Median       Min.
Max 10           6 5 



2                           10    8        10           6 1
10    7        10           6 20                  [err]
0 25 30  C. Composition examples The following formulations exemplify
typical pharmaceutical compositions in dosage unit form suitable for
systemic or topical administration to warm-blooded animals in accordance
with the present invention. "Active ingredient" (A.I.) as used throughout
these examples relates to a compound of formula (I), a 35  pharmaceutically
acceptable acid addition salt or a stereochemically isomeric form thereof.
Example 11: Injectable solutions a) 1.8 g methyl 4-hydroxybenzoate and 0.2
g propyl 4-hydroxybenzoate are dissolved in about 0.5 I of 40    boiling
water for injection. After cooling to about [err] there are added while
stirring 4 g lactic acid, 0.05 g propylene glycol and 1 g of the A.I. The
solution is cooled to room temperature and supplemented with water for
injection q.s. ad 1 I volume, giving a solution of 1 mg A.I. per ml. The
solution is sterilized by filtration (U.S.P. XVII p. 811) and filled in
sterile containers. b) 45 Active Ingredient                            4 mg
Sodium chloride                             3.59 mg Sodium citrate 2 aq
5.8 mg Citric acid 1 aq                            62 ug 50
Hydroxypropyl-B-cyclodextrin (MS = 0.4)      100 mg Hydrochloric acid (1 N)
or Sodium hydroxide (1 N)  q.s. ad pH 6.9 Water
q.s. ad 1 ml 55    EP 0 573 473 B1 Method of preparation 18 I cold pyrogen
free water is sterilized by filtration. Thereto are added with stirring 2
kg hydroxypropyl-B- cyclodextrin (M.S. = 0.4), 116 g sodium citrate.2aq,
1.24 g citric acid. 1 aq and 71.8 g sodium chloride. 5  The solution is
cooled to [err] and the pH is adjusted to pH 6.9 by addition of NaOH (1 N)
or HCI (1 N). The solution is stirred until homogenous and cooled at [err].
80 g of a compound of formula (I) is added to the citric acid buffer
solution and stirred for 5 minutes at a temperature below [err]. This
solution is diluted with cold pyrogen free water to a final volume of 20 I
and is sterilized by filtration under sterile nitrogen. The final solution
is filled into sterile 1 ml containers. 10  The following formulation is
prepared similarly employing suitable amounts of the ingredients in order
to obtain a final solution of the required composition. c) Active
Ingredient           1 mg Hydrochloric acid (1 N)     6.35 mg
Hydroxypropyl-B-cyclodextrin   10 mg Glucose, anhydrous          48 mg
Sodium hydroxide (1 N)      q.s. ad pH 4 20
Water                       q.s. ad 1 ml 



Example 12: Oral drops 25     50 g of the A.I. is dissolved in 0.5 I of
2-hydroxypropanoic acid and 1.5 I of the polyethylene glycol at [err].
After cooling to [err] there are added 35 I of polyethylene glycol and the
mixture is stirred well. Then there is added a solution of 1750 g of sodium
saccharin in 2.5 I of purified water and while stirring there are added 2.5
I of cocoa flavor and polyethylene glycol q.s. to a volume of 50 I,
providing an oral drop solution comprising 1 mg/ml of the A.I. The
resulting solution is filled into suitable containers. 30 Example 13: Oral
solution 9 g of methyl 4-hydroxybenzoate and 1 g of propyl
4-hydroxybenzoate are dissolved in 4 I of boiling purified water. In 3 I of
this solution are dissolved first 10 g of 2,3-dihydroxybutanedloic acid and
thereafter 35  8 g of the A.I. The latter solution is combined with the
remaining part of the former solution and 12 I of 1,2,3-propanetriol and 3
I of sorbitol 70% solution are added thereto. 40 g of sodium saccharin are
dissolved in 0.5 I of water and 2 ml of raspberry and 2 ml of gooseberry
essence are added. The latter solution is combined with the former, water
is added q.s. to a volume of 20 I providing an oral solution comprising 2
mg of the A.l. per teaspoonful (5 ml). The resulting solution is filled in
suitable containers. 40 Example 14: Capsules 2 g of the A.I., 6 g sodium
lauryl sulfate, 56 g starch, 56 g lactose, 0.8 g colloidal silicon dioxide,
and 1.2 g magnesium stearate are vigorously stirred together. The resulting
mixture is subsequently filled into 45 1000 suitable hardened gelatin
capsules, each comprising 2 mg of the A.l. Example 15: Film-coated tablets
Preparation of tablet core 50 A mixture of 10 g of the A.I., 570 g lactose
and 200 g starch is mixed well and thereafter humidified with a solution of
5 g sodium dodecyl sulfate and 10 g polyvinylpyrrolidone (Kollidon-K
90[err]) in about 200 ml of water. The wet powder mixture is sieved, dried
and sieved again. Then there are added 100 g microcrystalline cellulose
(Avicel[err]) and 15 g hydrogenated vegetable oil (Sterotex [err]). The
whole is mixed 55 well and compressed into tablets, giving 10.000 tablets,
each comprising 1 mg of the active ingredient. 12    EP0 573 473 B1 Coating
To a solution of 10 g methyl cellulose (Methocel 60 HG[err]) in 75 ml of
denaturated ethanol there is added a solution of 5 g of ethyl cellulose
(Ethocel 22 cps 0) in 150 ml of dichloromethane. Then there are 5  added 75
ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene
glycol is molten and dissolved in 75 ml of dichloromethane. The latter
solution is added to the former and then there are added 2.5 g of magnesium
octadecanoate, 5 g of polyvinylpyrrolidone and 30 ml of concentrated colour
suspension (Opaspray K-1-2109[err]) and the whole is homogenated. The
tablet cores are coated with the thus obtained mixture in a coating
apparatus. 10 Claims 1. A compound having the formula: [err] 20 



the racemic mixture, the (S)-form or a pharmaceutically acceptable acid
addition salt thereof. 2. A compound according to claim 1 selected from the
group consisting of (S)-4-[(2-benzothiazolyl)-
methylamino]-a-[(3,4-difluorophenoxy)methyl]-1-piperidineethanol and its
dihydrochloride salt. 25 3. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and as active ingre- dient an effective
anti-stroke amount of a compound as claimed in claim 1 or 2. 4. A
composition according to claim 3 further comprising a buffer system, an
isotonizing agent and water. 30 5. A composition according to claim 3 or 4
wherein the carrier comprises a cyclodextrin or an ether derivative
thereof. 6. A process for preparing a pharmaceutical composition as claimed
in any one of claims 3 to 5, 35     characterized in that an effective
stroke-protective amount of a compound as claimed in claim 1 or 2 is
intimately mixed with a pharmaceutically active carrier. 7. A process
according to claim 6 wherein the active ingredient is intimately mixed with
an aqueous solution of cyclodextrin or an ether derivative thereof, with
optional addition before, during or after said 40     mixing of further
pharmaceutically acceptable ingredients, and optionally lyophilizing the
thus obtained solution, and further optionally reconstituting the
lyophilized residue with water. 8.  Use of a compound as claimed in claim 1
or 2 for the manufacture of a medicament for treating warm- blooded
subjects suffering from stroke characterized by administering an effective
stroke-protective 45     amount of said compound. 9. Use of a compound as
claimed in claim 1 or 2 for the manufacture of a medicament for treating
warm- blooded newborn subjects suffering from postasphyxial brain damage
characterized by administering an effective amount of said compound. 50 10.
A process for preparing a compound as claimed in claim 1 or 2,
characterized by 55 13    EP 0 573 473 B1 Coating
*  C   L  M   S   * To a solution of 10 g methyl cellulose (Methocel 60
HG[err]) in 75 ml of denaturated ethanol there is added a solution of 5 g
of ethyl cellulose (Ethocel 22 cps [err]) in 150 ml of dichloromethane.
Then there are added 75 ml of dichloromethane and 2.5 ml
1,2,3-propanetriol. 10 g of polyethylene glycol is molten and dissolved in
75 ml of dichloromethane. The latter solution is added to the former and
then there are added 2.5 g of magnesium octadecanoate, 5 g of
polyvinylpyrrolidone and 30 ml of concentrated colour suspension (Opaspray
K-1-2109[err]) and the whole is homogenated. The tablet cores are coated
with the thus obtained mixture in a coating apparatus. 10 Claims 1. A
compound having the formula: 15                                    [err] 20
the racemic mixture, the (S)-form or a pharmaceutically acceptable acid
addition salt thereof. 2. A compound according to claim 1 selected from the
group consisting of (S)-4-[(2-benzothiazolyl)- 



methylamino]-a-[(3,4-difluorophenoxy)methyl]-1-piperidineethanol and its
dihydrochloride salt. 25 3. A pharmaceutical composition comprising a
pharmaceutically  acceptable carrier and as active ingre- dient an
effective anti-stroke amount of a compound as claimed in claim 1 or 2. 4. A
composition according to claim 3 further comprising a buffer system, an
isotonizing agent and water. 30 5. A composition according to claim 3 or 4
wherein the carrier comprises a cyclodextrin or an ether derivative
thereof. 6. A process for preparing a pharmaceutical composition as claimed
in any one of claims 3 to 5, 35     characterized in that an effective
stroke-protective amount of a compound as claimed in claim 1 or 2 is
intimately mixed with a pharmaceutically active carrier. 7. A process
according to claim 6 wherein the active ingredient is intimately mixed with
an aqueous solution of cyclodextrin or an ether derivative thereof, with
optional addition before, during or after said 40     mixing of further
pharmaceutically acceptable ingredients, and optionally lyophilizing the
thus obtained solution, and further optionally reconstituting the
lyophilized residue with water. 8.  Use of a compound as claimed in claim 1
or 2 for the manufacture of a medicament for treating warm- blooded
subjects suffering from stroke characterized by administering an effective
stroke-protective 45     amount of said compound. 9. Use of a compound as
claimed in claim 1 or 2 for the manufacture of a medicament for treating
warm- blooded newborn subjects suffering from postasphyxial brain damage
characterized by administering an effective amount of said compound. 50 10.
A process for preparing a compound as claimed in claim 1 or 2,
characterized by 55 13    EP 0 573 473 B1           *  C  L  M  S  * a)
N-alkylating a piperidine of formula (II) with an alkylating reagent of
formula (111) OH 5                       [err] (EDi 10 15 wherein [err]
represents an appropriate reactive leaving group, in a reaction-inert
solvent, optionally in the presence of an appropriate base; b) reacting a
piperidine of formula (11) with an epoxide of formula (IV) in a
reaction-inert solvent; 20 [err] 25 c) cyclizing a thiourea derivative of
formula (VII) wherein [err] represents hydrogen, halo, [err]al- kyloxy or
[err]alkylthio, in a reaction-inert solvent and optionally in the presence
of an appropriate 30        oxidant; [err] [err] 



96 40        d) reacting a reagent of formula (VIII) with a benzothiazole
of formula (IX) in a reaction-inert solvent and optionally in the presence
of an appropriate base 45                     [err] 50 In (VIII) and (IX)
[err] are selected so that during the alkylation reaction a radical of
formula -N- ([err])- is formed. For example, where [err] is an appropriate
leaving group,[err] is a radical of formula [err] or where [err] is a
radical of formula -NH(CH3), Q2 is an appropriate leaving group. e)
reacting a N-substituted 4-piperidinone of formula (X) with a
benzothiazolamine of formula (XI) in a 55       reaction-inert solvent with
an appropriate reductant. 14    EP 0 573 473 B1 * C   L  M   S * [err]
[err] (XI) f) converting a racemic mixture of the compound of formula (I)
into a mixture of diastereomeric salts 10       with a suitable resolving
reagent such as, for example, a chiral acid and then physically separating
said mixture by, for example, selective crystallization or chromatographic
techniques and finally converting said separated diastereomeric salts into
the corresponding enantiomeric forms of the compound of formula (I) by
hydrolysis in an acidic or basic aqueous medium, optionally at an elevated
temperature. 15       g) reacting an epoxide having an enantiomeric excess
of at least 94% of formula (IV) with an intermediate of formula (II) in a
reaction-inert solvent thus yielding a compound of formula (I) having an
enantiomeric excess of at least 94% and if further desired, converting the
compounds of formula (I) into a salt form by treatment with a
pharmaceutically acceptable acid; or conversely, converting the salt form
into the free base by treatment with alkali. 20 11. A compound having the
formula 0 [err] 25 the racemic mixture, or the enantiomerically pure
(S)-form thereof. 30 12. A process for preparing a compound as claimed in
claim 11, characterized by a) reacting 3,4-difluorophenol with an epoxide
of formula (XVII) 35
0 [err] wherein [err] represents an appropriate leaving group; b) reacting
3,4-difluorophenol with an enantiomerically pure (S)-epoxide of formula
(XVII) 45 0 [err] 



50                       [err] wherein [err] represents an appropriate
leaving group. 55 15    EP 0 573 473 B1 PatentansprUche 1. Eine Verbindung
mit der Formel: '.5 OH o-~~~~ O-CH2EH-E2 H-N
H -      9~i                I 10                F das racemische Gemisch,
die (S)-Form oder ein pharmazeutisch annehmbares Saureadditionssalz hievon.
i7  2. Verbindung nach Anspruch 1, ausgewahit aus der aus
(S)-4-[(2-Benzothiazolyl)methylamino]-a-[(3,4-
difluorphenoxy)methyl]-1-piperidinethanol und dessen Dihydrochloridsalz
bestehenden Gruppe. 3  Pharmazeutische Zusammensetzung, umfassend einen
pharmazeutisch annehmbaren Trager und als wirksamen Bestandteil eine gegen
Schlaganfall effekctive Menge einer Verbindung nach Anspruch 1 20     oder
2. 4. Zusammensetzung nach Anspruch 3, die weiterhin ein Puffersystem, ein
isotonisierendes Mittel und Wasser umfaBt. 25  5. Zusammensetzung nach
Anspruch 3 oder 4, worin der Tr~ger ein Cyclodextrin oder ein Etherderivat
hievon umfaft. 6. Verfahren zur Herstellung einer pharmazeutischen
Zusammensetzung nach einem der AnsprUche 3 bis 5, dadurch gekennzeichnet,
daB eine wirksame, vor einem Schlaganfall schutzende Menge einer 30
Verbindung nach Anspruch 1 oder 2 innig mit einem pharmazeutisch wirksamen
Trager gemischt wird. 7. Verfahren nach Anspruch 6, worin der wirksame
Bestandteil innig mit einer wdBrigen Losung von Cyclodextrin oder einem
Etherderivat hievon gemischt wird, mit fakultativer Zugabe weiterer pharma-
zeutisch annehmbarer Bestandteile vor, wihrend oder nach dem Vermischen,
und gewUnschtenfalls die 35     so erhaltene Losung Iyophilisiert wird, und
weiterhin gewlnschtenfalls der lyophilisierte RUckstand mit Wasser
rekonstituiert wird. &  Verwendung einer Verbindung nach Anspruch 1 oder 2
zur Herstellung eines Medikaments zur Behandlung warmblUtiger Subjekcte,
die unter Schlaganfall leiden, gekennzeichnet durch die Verabrei- 40
chung einer wirksamen, vor Schlaganfall schUtkenden Menge dieser
Verbindung. 9. Verwendung einer Verbindung nach Anspruch 1 oder 2 zur
Herstellung eines Medikaments zur Behandlung warmblUtiger neugeborener
Subjekte, die unter postasphyxialer Hirnschidigung leiden, gekennzeichnet
durch die Verabreichung einer wirksamen Menge dieser Verbindung. 45 10.
Verfahren zur Herstellung einer Verbindung nach Anspruch 1 oder 2,
gekennzeichnet durch 50 55    



EP 0 573 473 B1              I P1! 1    11111   11111 11 I!II a)
N-Alkylieren eines Piperidins der Formel (II) mit elnem Alkylierungsreagens
der Formel (III) OH -  6    P9O-a{2CH-CH2-WI F HN9CHI
i (m~~~~~~~~~~~~~(3 10                                           OHs
FtOCCH2-CH-CH j-N.24}Z F                    0) 15 wobel W  esine geeignete
reaklionsfihige Leaving-Gruppe bezeichnet, in einem  reaktionsinerten
Losungsmittel, gewlnschtenfalls in Anwesenheit einer geeigneten Base; b)
Umsetzen eines Piperidins der Formel (II) mit einem Epoxid der Formel (IV)
in einem reaktions- Inerten Losungsmittel 20 0
s F4   jH2.-dlirL                  +    E 25              F (Iv)
(U) c) Cyclisieren eines Thiohamstoffderivats der Formel (VII), worin w2
fOr Wasserstoff, Halogen, Ci-s- 30        Alkyloxy odor C1 -g-Alkylthio
steht, in einem reaktionsinerten Losungsmittel und gewUnschtenfalls in
Anwesenheit eines geeigneten Oxidationsmittels w2 35
~~~OH                     s F9O-CH2~~~-CH-CH2                   -N--Nj  c
---- O-CH2           N-  -NH~~~            Cyolisienug F
(VDCR3 40 d) Umsetzen eines Reagens der Formel (Vil) mit sinem
Benzothiazol der Formel (IX) in einem reaktionsinerten L6sungsmittel und
gewlnschtenfalls in Anwesenheit einer geeigneten Base OH 45 Fn<~
O-CHz-CH-CH2-NQ j-Q' +
, @, F 50                       (VU)
( wobei in (Vil) und (IX) die Substituenten Q' und Q2 so ausgew~hIt sind,
daB wihrend der Alkylierungsreaktion ein Rest der Formel -N(CHs)-
ausgebildet wird, belspielsweise im Falls, daB Qi eine geeignete
Leaving-Gruppe bezeichnet, Q2 fOr einen Rest der Formel -NH(CHs) steht,
odor im 56        Falls, daB Q1 einen Rest der Formel -NH(CHs) darstellt,
Q2 sine geeignote Leaving-Gruppe bezeichnet; e) Umsetzen sines
N-substituierten 4-Piperidinons der Formel (Q mit einem Benzothiazolamin
der Formel (XI) in einem reaktionsinerten Losungsmittel mit einem
geeigneten Reduktionsmittel 17    EP O 673 473 S1                I 11111
HE11111 11111 111 l11 



* C   L   N   S * OH F 5      O-CHZ-CH-CH2-Nj=O  + HN4 m~~~~~~~~~ N 5 (X)
(XI) f) OberfUhren elnes racemischen Gemisches der Verbindung der Formel
(I) in ein Gemisch aus 10        diastereomeren Salzen mit elnem geeigneten
Trennmittel, wie zum Beispiel elner chiralen Sgure, und anschlieBendes
physikalisches Trennen dieses Gemisches durch beispielsweise selektive Kri-
stallisation oder Chromatographietechniken und schlieBlich Oberftlhren
dieser getrennten diastereo- meren Salze in die entsprechenden enantiomeren
Formen der Verbindung der Formel (I) durch Hydrolyse in einem sauren oder
basischen wBrigen Medium, gewUnschtenfalls be! erh6hter 15
Temperatur; g) Umsetzen elnes Epoxids mit einem EnantiomerenUberschuB von
wenigstens 94% der Formel (IV)mit elnem Zwischenprodukt der Formel (II) in
einem reaktionsinerten LUsungsmittel unter Ausbildung einer Verbindung der
Formel (I) mit einem Enantiomeren~berschuB von wenigstens 94% und, falls
weiterhin gewOnscht, OberflUhren der Verbindungen der Formel (I) in eine
Salzform durch 20        Behandlung mit elner pharmazeutisch annehmbaren
Saure; oder umgekehrt OberfUhren der Salz- form in die freie Base durch
Behandlung mit Alkali. 11. Elne Verbindung mit der Formel 25 0 F O- H    /
\AV 30                              F das racemische Gemisch oder die
enantiomerenreine (S)-Form hievon. 12. Verfahren zur Herstellung elner
Verbindung nach Anspruch 11, gekennzeichnet durch 35        a) Umsetzen von
3,4-Difluorphenol mit elnem Epoxid der Formel (XVII) 0 43OH      W'-CH2/ 40
F                                                     00 (XVI
( (XVII)( worin WI eine geeignete Leaving-Gruppe bezeichnet; 45        b)
Umsetzen von 3,4-Difluorphenol mit einem enantiomerenreinen (S)-Epoxid der
Formel (XVII) 0 F 9 O H             +   WI-CH2--Z-\
(S) (IV), 50 F (XVID                  (S) (XVII worin WI eine geeignete
Leaving-Gruppe bezeichnet. 55 18    EP 0 573 473 Bi               1111
11111 IIiI 11111 



Revendlcatlons 1. Un compose ayant la formule: 5 '~~~bus' ~~~OHS F
OCH-CH2--CH2-IN9C3 F 10 le melange racimique, la forme (S) ou un de ses
sels d'addition d'acide pharmaceutiquement acceptables. is  2. Un compos6
salon la revendication 1, choisl dans Io groupo constitue du
(S)-4-[(2-benzothiazolyl)- methylamino]
-a-[(3,4-difluorophdnoxy)mdthyl]-1-pipdridine-6thanol et son sel de type
dichlorhydrate. 3. Une composition pharmaceutique comportant un support
pharmacoutiquement acceptable et, comme ingredient actif, une quantite
efficace anti-apoplexie d'un compos6 tel quo revendiqud dans la 20
revendication 1 ou 2. 4. Une composition solon la revendication 3,
comportant en outre un systeme tampon, un agent d'isotonisation et de 'eau.
25  5. Un compose solon la revendication 3 ou 4, dans laquolle le support
comporte une cyclodextrine ou un dErivE Ethdrifid de celle-cl. 6. Un
procedd pour preparer une composition pharmaceutique follo quo revendiquee
dans l'une quelcon- quo des revendications 3 a 5, caractdrisd on ce qu'une
quantite efficace, protectrice contre I'apoplexie, 30     d'un composE tel
quo rovendiquE dens la revendication 1 ou 2, ost mElange intimement avoc un
support pharmacoutiquement actif. 7. Un procedd solon la revendication 6,
dans lequel l'ingredient actif est intimement melange avec une solution
aqueuse de cyclodextrine ou d'un ether dErivE de celle-ci avec addition
facultative, pendant ou 35     aprbs ledit m~lange avoc d'autres
ingrEdients pharmacoutiquemrnent acceptables et, facultativement, n
lyophilisant la solution obtenue ot en reconstituant ultdrieurement, le cas
echdant, le rdsidu Iyophilisd avec de l'eau. &  Utilisation d'un compose
tel quo revendique dans la revendication I ou 2 pour la fabrication d'un 40
mddicament destinE au fraitoment des sujets & sang chaud souffrant
d'apoplexie, caractdrisd par l'administration d'une quantite efficace,
protectrice contre I'apoplexie dudit compose. 9. Utilisation d'un compose
tel quo revendique dans la revendication 1 ou 2 pour la fabrication d'un
mddicament destine au traitement des sujets nouveau-nd a sang chaud, qui
souffrent d'une affection 45     cdrdbrale post-asphyxiant, caracterisde
par l'administration d'uneo quantitd efficace dudit compos6. 10. Un procedd
pour la preparation d'un compose tel quo revendique dans la revendication 1
ou 2. caractdrisd par 50 55    EP O 573 473 B1                1   BIB lilt
till It III * C   L   M   S * a) I'alkylation en N d'une piperidine de
formule (II) avec un rdactif alkylant de formule (III) OH O-CH2-CH-CH2-W1 +
HN3CH3 i/ (II) 



10 F / \              H2-CH-CH2-N   N F                    (I) 15 dans
laquelle W' represente un groupe partant r~actif, dans un solvant inerte
pour la r~action, facultativement en presence d'une base appropriee; !K
b) la r~action d'une pipdridine de formule (II) avec un dpoxyde de formule
(IV) dans un solvant inerte 20        pour la r6action; 0 A+ 25      ~~F_
9O- H2-/\Z                         HN3 3 N-<                              1
25                                                              H c) la
cyclisation d'un ddriv4 de thiouree de formula (VII) dans laquelle W2
represente de l'hydrogbrne, 30        un radical halo, alkyloxy en C, I C6
ou alkylthio en C, & Cs dans un solvant inerte pour la r6action et, le cas
dcheant, en prdsence d'un agent oxydant appropri6; OH
S           -        ycgrio F 35            -CH-g2-CH-CHI-NO -N-C-NIA
cyc-i.-- F                  (VCH3 40 d) la reaction d'un agent de formule
(Vill) avec un benzothiazole de formule (IX) dans un solvant inerte pour la
r6action et facultativement en presence d'une base appropriee; 45
~~~OH F    \   -H2-CH-CH2-N   QQ + .50
(IX) formules (VIII) et (IX) dans lesquelles Q1 et Q2 sont choisis de fagon
que, pendant la r~action d'alkylation un radical de formule -NH(CHq)- est
formde, par exemple, si QI est un groupe partant approprie, Q2 est un
radical de la formule -NH(CHa), ou si Q2 est un radical de formule
-NH(CHs), Q2 56        est un groupe partant approprie. e) la reaction
d'une 4-piperidinone substitu6e en N de la formule () avec une
benzothiazolamine de formule (XI) dans un solvent inerte pour la r~action
avec un agent r6ducteur approprie. 20    @      ~~EP O 573 473 B1
iii iillii ii lll * C   L   M   S * 4-  -~~~~~~~~~ F-t<O-CzO-CH2-CH~2-j=
C+i 5  P~~~~~~~~~-1 00.                            ~~~~~~~~~~~(Xi) f) la
conversion d'un m~lange racmique du compos4 de formule (I) en un m~lange de
sels 10        diastdrdombres a I'aide d'un agent de resolution approprid,
tel que, par exemple un acide chiral et en sdparant onsuite, par voie
physique, ledit mdlange a I'aide, par exemple de techniques de
cristallisation ou de chromatographie s6lective, aprbs quoi on convertit
finalement lesdits sels diastdrdombres sdpards en formes Onantiombres
correspondantes du compos6 de formule (I) par hydrolyse dans un milieu
aqueux, acide ou basique, facultativement a une tempErature Elevde; 



15       g) la rdaction d'un epoxyde ayant un exces Enantiombre d'au moins
94% de formule (IV) avec un intermediaire de formule (II) dans un solvant
inerto pour la r~action en obtenant ainsi un composE de formule (I) ayant
un excbs Enantiombre d'au moins 94% et, si on le ddsire, en convertissant
les composds de formule (I) en une forme de sel par traitement avoc un
acide pharmaceutiquement acceptable; ou, & inverse, en convertissant la
forme sel en une base libre par traitement & l'aide 20        d'un agent
alcalin. 11. Un compose ayant la formule 25                             F
O-CH2- /                V) P 30 le melange racdmique ou sa forme (S) pure
du point de vue dnantiombre. 12. Un procdE pour preparer un composE tel quo
revendiquE dans la revendication 11, caractkrisE par a) la r~action du
3,4-difluoroph~nol avec un epoxyde de formule (XVII) 35 0 F             OH
+ W'-CH2 / \-S 40 t() (XVID                   () dans laquelle WI
repr~sente un groupe partant appropri6; 45        b) la r~action du
3,4-difluorophdnol avec un Epoxyde (S), pur du point de vue Enantiombre de
formule (XVII) 0 50                 F     I        OH    +   W I\
(S) (2V) (XVI)                  (S) (XVII dans laquelle WI reprdsente un
groupe partant appropri6. 21    


