
` EP 0 414 42141 Description The invention relates to
1-oxa-2-oxo-8-azaspiro [4, 5]decane derivatives, processes for their
preparation and pharmaceutical compositions thereof. 5      A number of
therapeutically useful 1-oxa-2-oxo-3,8-diazasplro(4, Sidecane derivatives
have been descri- bed in the literature e.g. CA 71 91359d (1969); C.A 78,
719668t (1973); C.A. 78, 23876q (1973); C.A. 78, 52621h (1973); CA. 81,
33153c and 105368b (1974); C.A. 95, 161765e (1981); J. Med. Chem. 15(1972)
pp 1123-1128; as well as in the DE patent specifications Nos.
2,013,729,2,013,668 and 2,163,000; in the Belgian patent specifications
Nos. 775,984, 774,170, 786,631 and 825,444; in the British patent
specification No. 10  1,100,281; in the published Dutch patent application
No. 7,214,689 as well as in the United States patent spec- Ifications Nos.
3,555,033, 3,594,386, 4,244,961 and 4,255,432. We have now developed a
novel range of compounds based on this ring system but for which the sub-
stituents bound in the 4-position and optionally in the 3-position of the
spirodecane skeleton are substantially different 15     According to one
aspect of the present invention, there are provided compounds of formula
(I) 0 20 [err] 25                        [err] wherein 30  X
represents an oxygen atom or a NR group, wherein R         represents a
hydrogen atom or a [err] alkyl or [err] cycloalkyl group, or a carbocyclic
[err] aryl or carbocyclic [err] aryl[err] alkyl group optionally
substituted on the aromatic ring by one or more halogen atoms, [err] alkyl
or [err] alkoxy groups; [err] and [err]  together represent a methylene
group or, when X is a NR group, one of [err] and R2 additionally represents
a hydroxyl group and the other additionally represents a methyl group; R3
represents a hydrogen atom or a phenyl group optionally substituted by one
or more halogen atoms, [err]alkyl, [err] alkoxy or hydroxyl group; Ph
represents a phenyl group unsubstituted or substituted by one or more
halogen atoms, [err] alkyl, 40             [err] alkoxy, hydroxyl or
trihalomethyl groups; and n          is1,2,3; and all acid addition and
quaternary ammonium salts thereof. The compounds of the formula (I) may
exist in various stereolsomeric forms such as geometrical isomers as well
as racemates, individual optical isomers and their mixtures, all of which
may also occur In the form of 45 various solvates and hydrates. All these
compounds and mixtures are within the scope of the present invention.
According to another aspect of the invention, there is provided a
processforthe preparation of compounds of the formula (I) and their acid
addition and quaternary ammonium salts, which comprises a) for the
preparation of compounds of formula (I) wherein X Is a group NR, reacting a
2-oxo-3,8-diazas- piro(4,5]decane derivative of formula (II), 50 55 2   



EP 0 414 421 B1 [err] 10 [err] wherein R, [err] and [err] are as herein
before defined with a phenylalkane derivative of formula (III), 15 [err]
(III) 20 wherein R3, Ph and n are as herein before def ined and Y
represents a halogen atom or a [err] alkylsulfo- nyloxy or arylsulfonyloxy
group; or 25      b) for the preparation of compounds of formula (I)
wherein [err] and R2 together are a methylene group re- acting a
4-ethynyl-4-hydroxypiperidine derivative of formula (IV), [err] 35 wherein
[err] Ph and n are as defined above with an isocyanate of formula R-NCO,
wherein R Is as defined above, and either a) for compounds wherein X Is an
oxygen atom, cyclizing in an acidic medium the 4-carbamoyloxy- 40
4-ethynylpiperdine derivative of the formula (v) as prepared above [err] 50
[err] wherein R. [err] Ph and n are as defined above and reacting the
resulting salt of formula (VI), 55 3    EP 0 414 421 B1 [err] 5 [err] 10
wherein R, [err] Ph and n are as defined above, with water; or [err]) for
compounds wherein X is a group NR, cyclizing in a basic medium the compound
of the formula (V) as defined and prepared above; or 15     c) forthe
preparation of compounds of formula (I) as defined in process (b) (a)
above, cyclizing In an acidic medium a 4-carbamoyloxy-4-ethynylpiperidine
derivative of the formula (V) as defined above and reacting the obtained
salt of formula (VI) as defined above with water; or d)for the preparation
of compounds of formula (I) as defined in process (b) (err) above,
cyclizing in the pres- 20      ence of a base a
4-carbamoyl-oxy-4-ethynylpiperidine derivative of formula (V) as defined
above; or e) for the preparation of a compound of formula (I) wherein X is
a group NR and one of [err] and [err] is a hydroxy group and the other is a
methyl group, reacting a 4-acetyl-4-hydroxypiperidine derivative of for- 



mula (VII), 25 OH [err]                                       (VII) [err]
35 wherein [err], Ph and n are as defined above, with an isocyanate of
formula R-NCO wherein R is as defined above, and cyclizing the thus formed
compound of formula (VIII) 40
0 [err]                                              0- C-NHR 45
(VIII) 50 wherein R. R3 Ph and n are as defined above; or f) for the
preparation of compounds of formula (I) as defined for process (e) above,
cyclizing a 4-acetyl- 4carbamoyloxypiperidine derivative of the formula
(VIII) as defined above; 55  followed if desired or necessary, by reacting
a compound of formula (I) as prepared above wherein X Is an oxygen atom and
[err] and [err] together are a methylene group with an amine of formula
[err] wherein R is as defined above, in order to prepare a compound of the
formula (I), wherein X is a group NR and one of R' and R2 is a hydroxyl
group and the other 4    EP 0 414 421 B1 is a methyl group; and/or If
desired or necessary, transforming a compound of the formula (I) as
prepared above into another compound of the formula (I) as hereinbefore
defined; 5   and/or if desired or necessary, reacting a compound of formula
(I) as prepared above with an acid to obtain the acid addition salt thereof
and/or treating a salt of a compound of formula (I) as prepared above with
a base to liberate the base form thereof and/or converting a thus prepared
compound of the formula (I) into Its quaternary ammonium salt. In the
process a) above, Y represents a leaving group, e.g. a mesyloxy or tosyloxy
group, or a halogen 10 atom, preferably chlorine or bromine. This reaction
is preferably carried out In an Inert organic solvent, and desirably in the
presence of a base capable of binding the acid liberated In the reaction.
Various solvents, such as aliphatic alkanols, e.g. ethanol, isopropanol,
butanol; aromatic hydrocarbons, e.g. chlorobenzene, toluene; ethers, e.g.
dibutyl ether or dioxane; tertiary aliphatic acid amides such as
dimethylformide or dimethyla- catarnide; ketones, e.g. acetone, methyl
ethyl ketones or methyl Isobutyl ketone or any mixtures of the above 15
solvents may be used. As acid binding agents inorganic or tertiary organic
bases, e.g. alkaline or earth alkaline metal carbonates or hydrogen
carbonates as well as triethylamine, dimethylanline or pyridine may be em-
ployed though an excess of the compound of formula (II) can also be used
for the same purpose. This reaction may be carried out at a temperature
between room temperatue and the boiling point of the reaction mixture,
optionally in the presence of a catalyst. Suitable catalysts are e.g. the
alkaline metal iodides. The reaction is 20 preferably performed under an
inert gas such as nitrogen or argon. 



In the first step of process b) above, a 4-ethynyl-4-hydroxypiperidine
derivative of the formula (IV) may be brought into reaction with an
isocyanate of the formula R-NCO In a manner known per  se [Houben-Weyl:
Methoden der Organischen Chemie Vol. VlII/3, pages 137 to 147 (1952)1 to
give a 4-carbamoyloxy-4-ethynyl- piperidine derivative of the formula (V).
For preparing compounds of the formula (I) wherein X is an oxygen 25 atom,
the compound of the formula (V) is cyclized in an acidic medium according
to step a), then the thus- formed 2-imino-1,3-dioxolane derivative of the
formula (VI) obtained as a salt Is reacted with water, for pre- paring
compounds of the formula (I) where X is a NR group, the compound of formula
(V) is cycilzed in a basic medium according to step [err]). The cyclization
of step a) may be carried out in an inert organic solvent (i.e. in a advent
which is inert 30   underthe reaction conditions), in the presenceof a
suitable acid, preferably In the presence ofa dry hydrogen halide.
Aliphatic or alicyclic ethers such as diethyl ether, dipropyl ether,
dilsopropyl ether, dibutyl ether, tetra- hydrofuran or dioxane as well as
lower aliphatic carboxylic acids, e.g. acetic or propionic acid, may be em-
ployed. As a hydrogen halide hydrogen chloride, bromide, iodide or
fluoride, preferably hydrogen chloride or bro- 35 mide, may be used.
Following the reaction with water, the 1-oxa-2-oxo-8-aza-spiro[4,5]decane
derivative of the formula (I) Is obtained as an acid addition salt from
which, if desired, the base can be liberated in a manner known per se. The
cyclization of step [err]) may be realized in the presence of a base.
Alkaline metal acetates, carbonates, alkoxides, hydroxides and/or tertiary
organic bases, e.g. pyridine, tripropylamine or picoline, may be used as 40
basic catalysts In the cyclization; the organic bases may also serve as
solvents for the reaction. Further suit- able solvents are aliphatic
alcohols, e.g. methanol, ethanol, propanol or butano; aliphatic, alicyclic
or aromatic hydrocarbons, e .g. hexane, cyclohexane, benzene, toluene or
xylene; acid amides, e.g. dimethylformamide or N-methyl-2-pyrrolidone;
ethers such as dibutyl ether or dioxane; nitriles such as acetonitrile;
sulfoxides, e.g. dimethylsulfoxide; etc. and any mixture of the above
solvents. The reaction may also be carried out without 45 any solvent, e.g.
in a molten state. In order to accelerate the cyclization the temperature
may be suitably in- creased. The reaction is preferably accomplished
between [err] and the boiling point of the reaction mixture. It is
preferable to work under an inert gas such as argon or nitrogen. According
to a preferred embodiment of the present invention the
4-carbamoyloxy-4-ethynylpiperidine derivative of the formula (V), formed in
the re- action of the 4-ethynyl-4-hydroxypiperidine derivative of the
formula (IV) with the isocyanate of the formula 50 R-NCO, is directly
cyclized in the same reaction mixture, in the presence of a suitable base,
i.e. the derivative of formula (V) is not isolated prior to cyclization. In
the processes c) and d) above the procedures as discussed for steps a) and
[err]) above may be followed. In the process e) above, a
4-acetyl-4-hydroxypiperidine derivative of the formula (VII) is reacted
with an isocyanate of the formula R-NCO and the obtained
4-acetyl-4-carbamoyloxypiperidine derivative of the for- 55 mula (VIII) is
cyclized. The condensation reaction according to the first step may be
realised in a manner known per se [Houben-Weyl: Methoden der Organischen
Chemie Vol. VIII/3, pages 137 to 147 (1952)]. The obtained
4-acetyl-4-carbamoyloxypiperidine derivative of the formula (VIII) is
preferably cyclized in the presence of a base. The cyclization may be
carried out under the same reaction conditions as described for step [err])
of process 5    EP 0 414 421 B1 b) above. Alternatively, according to a
preferred embodiment of process (b) (err) of this invention, the 4-acetyl-
4-carbamoyloxypiperidine derivative of the formula (VIII), created in the
reaction of the 4-acetyl-4-hydroxypi- 



peridine derivative of the formula (VII) with the isocyanate of formula
R-NCO, may be cyclized directly in the same reaction mixture, and in the
presence of a suitable base, i.e. the derivative of formula (Vill) is not
isolated 5   from its reaction mixture before its cyclization. For process
f) above, the procedure in the second step of process a) above may be
followed. If desired or necessary, the compounds of formula (1) as prepared
in any one of the processes a) to f) above may be transformed into other
compounds within the scope of the formula (I) In a manner known per se. 10
Thus, on reacting a compound of the formula (1) as prepared above wherein X
Is an oxygen atom and [err] together with [err] are a methylane group with
an amine of formula R-NH2 wherein R is as defined above, a compound of
formula (I) may be prepared wherein X is a >NR group and one of [err] and
[err] is a hydroxyl group and the other is a methyl group. This reaction
may be carried out In a suitable solvent or without any solvent. Convenient
solvents are e.g. aliphatic, alicyclic or araliphatic alcohols such as
ethanol, butanol, cyclohexand, 15  benzyl alcohol; aliphatic or aromatic
hydrocarbons such as hexane, heptane, xylene, chlorobenzene or nitro-
benzene; ethers, e.g. dioxane; ketones, e.g. di-n-butyl ketone; tertiary
organic bases, e.g. picoline, triethyla- mine or pyridine. An excess of the
R-NH2 amine may also serve as a solvent for this reaction. This procedure
may be carried out at a temperature between room temperature and the
boiling point of the reaction mixture, preferably under an inert gas, e.g.
argon or nitrogen. 20     If desired or necessary, a compound of the
formula (1) wherein [err] and [err] are a hydroxyl and a methyl group may
be dehydrated into a compound of formula (1) wherein [err] and [err]
together are a methylene group. The dehydration may be achieved under
normal or reduced pressure using well-known procedures. Isocyan- ates,
aliphatic carboxylic acids, aliphatic or aromatic carboxylic acid
anhydrides, Lewis acids, sulfuric acid or aromatic sulfonic acids may be
employed for the dehydration: This reaction Is preferably performed In an
or- 25  ganic solvent. Suitable solvents are e.g. aromatic hydrocarbons
such as benzene, toluene or xylene; ethers such as dioxane, di-n-butyl
ether; or aliphatic carboxylic acids such as acetic acid. Optionally, the
water formed In the reaction may be removed by azeotropic distillation. If
desired or necessary, the reverse reaction to the dehydration process
described above may be carried out by adding water to a compound of formula
(1) wherein [err] and [err] together are a methylene group to give 30  a
compound of the formula (1) wherein [err] and [err] are a hydroxyl and a
methyl group. This hydration reaction may be accomplished In an aqueous
medium, in the presence of mineral and/or organic acids. As acids e.g.
hydrogen halides, sulfuric, phosphoric, formic acid, aromatic sulfonic
acids, oxalic or trifluoroacetic acid may be employed. This reaction may be
carried out between [err]and the boiling point of the reaction mixture. The
compounds of the formula (I) may be converted into their acid addition
salts or quaternary ammonium 35  salts by using methods known per  se. For
the preparation of acid addition salts, inorganic or organic acids such as
hydrogen halides, e.g. hydrochloric acid and hydrobromic acid, sulfuric
acid, phosphoric acids as well as formic, acetic, propionic, oxalic,
glycolic, maleic, fumaric, succinic, tartaric, ascorbinic, citric, malic,
salicylic, lactic, benzoic, cinnamic, aspartic, glutamic, N-acetyl-aspartic
or N-acetylglutamic acid as well as alkanesul- fonic acids such as
methanesulfonic acid or arenesulfonic acids, e.g. p-toluenesulfonic acid
may be used. 40      Salt formation may be carried out e.g. In such a way
that the relevant acid Is added to the solution of the compound of formula
(I) in an inert solvent e.g. ethanol, and the saltformed is precipitated by
adding preferably a water-lmmiscible organic solvent, e.g. ethyl ether. For
the preparation of quaternary ammonium salts a lower alkyl, alkenyl or
benzyl halide or an alkyl sulfate may preferably be employed. The
quaternization may be per- formed in an organic solvent such as acetone,
acetonitrie, ethanol or their mixtures, at a temperature in the 45 range
from room temperature up to the boiling point of the solvent. The acid
addition or quaternary ammonium salt obtained may be isolated e.g. by
filtration and, when necessary, purified by recrystallization. Conversely,
the corresponding bases can be liberated from their salts by an alkaline
treatment. 



The compounds of formula (III) may be prepared according to e.g. Collection
Czechoslov. Chem. Commun. 38, 3879 (1973); as well as Chim. Ther. 3, 185
(1969). so      The preparation of compounds of formula (II) Is described
in our EP-A-0412820 of even date, claiming pri- ority from our Hungarian
patent application No. 4092/89. This preparation comprises the reduction of
compounds of formula (X) 55 6    EP 0 414 421 B1 [err] 10 wherein [err]and
[err] are as defined above and R3 represents a benzyl, [err]
alkoxy)-carbonyl, phenoxycarbonyl, formyl, piperidin-1-yl-carbonyl,
morpholin-4-ylcarbonyl, 4-methylpiperazin-1-ylcarbonyl,
4-(2-hydroxyethyl)pi- 15  perazin-1-ylcarbonyl,
2-chloro-3-nicotinoylcarbamoyl or [err]alkyl carbamoyl group. The compounds
of formula (X) may be prepared as also described in the above-mentioned
application by: (i) reacting a compound of formula (Xl) 20
OH [err] ) 26 wherein [err] is as defined above with an isocyanate of
formula RNCO wherein R Is as herein before defined followed by cyclizing
the resulting compound in a basic medium in order to prepare compounds of
formula (X) wherein [err] and [err] together represent a met hylene group;
and, if necessary; 30     (ii) hydrating a compound as prepared in reaction
(a) above in order to obtain compounds of formula (X) wherein one of [err]
and [err] is a hydroxy group and the other a methyl group. Compounds of
formula (XI) may be prepared by a procedure analogous to the preparation of
compounds of formula (IV) as described below. The substances of formula
(IV) may be synthesized e.g. by the ethynylation reaction of suitably
substitued 35  4-piperidone derivatives as described in e.g. Hungarian
patent specification No. 166,769 or in Farmaco (Pavia) Ed. Sci. 12, 34
(1957). The 4-acetyl-4-hydroxypiperidine derivatives of formula (VII) may
be prepared by e.g. hydrating the cor- responding
4-ethynyl-4-hydroxypiperidine derivatives of formula (IV) as defined above,
as e.g. Houben-Weyl: Methoden der Organischen Chemie Vol. VII/2 a, pages
826 to 835 (1973) or by the alkaline treatment of the 40 corresponding 1
,3-dioxa-2-oxo-4-methylene-8-azaspiro[4,5]decane derivatives of formula
(I). The compounds of formulae (IV), (V), (VII) and (VIII) as defined above
are all novel compounds which are valuable intermediates in the synthesis
of the compounds according to the present invention, and, In addition, they
are also biologically active. The compounds of formula (I) as well as their
stereoisomers and salts exhibit valuable pharmacological 45  properties
such as calcium uptake-inhibiting, antihypoxic and antianoxic effects. Thus
they are useful for the systemic (i.e. oral, rectal or parenteral)
treatment of warm-blooded mammals (including man). They may be favourably
employed for the prevention or therapeutic treatment of hypoxic brain
damages of various origin such as senile dementia, Alzheimer's disease,
ischemic lesions, disturbances of the cognitive function, multi- infarctual
dementia, hypoxia following atheroschlerosis and the like. 



50     The calcium uptake-inhibiting action of the compounds of formula (I)
was studied on a rat brain synapto- somal preparation by using the method
of P. H. Wu et al. [J. Neurochem. 39, 700 (1982)]. Wistar rats weighing 180
to 200 g were decapitated, their brains were collected in an ice-cold
physiological saline solution, the cortex was removed and purified from the
white substance. The tissue was homogenized in 10 volumes of 0.32 M sucrose
solution by using a glass-teflon potter. After centrifuging the homogenate
at 55   a rate of 1000 x g at [err] for 10 minutes, the supernatant was
further centrifuged at 10000 x g for 20 minutes. The sediment was taken up
In a 0.32 M sucrose solution in such a way thatthe protein contentof the
preparation was adjusted to 20 mg/ml. 7    EP 0 414 421 B1 The medium
(containing 112 mM of sodium chloride, 5 mM of potassium chloride, 1.3 mM
of magnesium chloride, 1.2 mM of sodium dihydrogen phosphate, 1.2 mM of
calcium chloride, 10 mM of glucose, 20 mM of TRIS buffer) used for the
incubation was saturated with carbogen, consisting of 95% by volume of
oxygen and 5% by volume of carbon dioxide, up to a pH of 7.4. After adding
the test substances to the medium, the syn- 6   aptosomal preparation was
added in an amount corresponding to 1 mg of protein. The incubation was
carried out In a final volume of 1 ml. The samples were pre-incubated at
[err] for 20 minutes. The calcium uptake was begun by using a [err]
solution of 75 nCi activity. Potassium chloride used for investigating the
potas- sium-induced [err] uptake was employed In 60 mM concentration
whereas sodium chloride was added in the same concentration to the control
samples. The incubation lasted 20 seconds. The reaction was stopped by 10
5 ml of a stopping solution containing 120 mM of sodium chloride, 5 mM of
potassium chloride, 5 mM of EGTA and 20 mM of TRIS at pH 7.4. The samples
were filtered through a Whatman GF/C filter paper and twice wash- ed with 5
ml of a washing solution each, containing 132 mM of sodium chloride, 5 mM
of potassium chloride, 1.3 mM of magnesium chloride, 1.2 mM of calcium
chloride and 20 mM of TRIS at pH 7.4. (Abbreviations used above: TRIS means
tris(hydroxymethyl)aminomethane; EGTAmeans ethylene glycol
bis([err]aminoethyl) ether- 15 N,N,N',N'-tetraacetic acid). The filter
papers were put into glass cuvets, 10 ml of a scintillation cocktail each
were added, then the radioactivity of the samples was measured In an 1219
Rackbeta (LKB Wallace) liquid scintillation spectrophot- ometer. The [err]
values obtained by examination of the concentration/effect correlations are
shown in Table [err] 20  value means the molar concentration of the test
compounds which causes 50% Inhibition of the stimulated [err] uptake. Table
I 25 30     Compound No.                                         [err] 1
5.8 35 2                                           5.9 3
2.1 40            4                                           5.3 5
6.1 45 Numbers for the chemical names and abbreviations used in the Tables:



11
-Oxa-2-oxo-3-butyl-4-methylene-8-[4,4-bis(4-fluorophenyl)butyl]-3,8-diazasp
iro(4,5]decane 2
1-Oxa-2-oxo-3-tert-buty-4-methyiene84,4,bise4-fluoropherylsbutyi]3,8-diazas
piro[4,5)decne 50     3 1
-Oxa-2-oxo-3-phenyl-4-methylene-8-[4,4-bis(4-fluorophenyi)butylj-3,8-diazas
piro[4,5]decane 4 1-Oxa-2-oxo-3-cycdohexy
l-4methylene-8-[4,4-bis(4-fluorophenyl)butyiJ3,8-diazaspiro[4,5sdecane 5
1-Oxa-2-oxo-3-butyl-4-hydroxy-4-methyt-8-14,4-bis(4-fluorophenyi)butylJ-3,8
-dizaspiro(4,5]decane hydrochloride 6
1-Oxa-2-oxo-3,4-dimethyl-4-hydroxy-8-[2-(4-fluorophenyl)ethy
3,8-diazaspiro4,5]decane 55      7
1-Oxa-2-oxo-3-propyl-4-hydroxy-4-methyl-8-[2-(4-fluorophenyl)ethyi}3.8-dlaz
aspiro[4,5)decane 8
1-Oxa-2-oxo-3-cydohexyi-4hydroxy-4-methysl[2-(4-fluorophenyi)ethyti-3,8-dia
zaspiro[4,5sdecane 9
1-Oxa-2-oxo-3-ethyl-4-hydroxy-4-methyl-8-[2-(4-fluorophenyl)ethyl]-3,8-diaz
asplro[4,5)decane. Abbreviations: 8    EP 0 414 421 B1 n:      number of
animals p.o.:   oral administration iv.:    intravenous injection S.E.:
standard error 8      The antihypoxic effect was studied by using two
methods. According to the method of C. Caillard et al. [Life Sci. 16. 1607
(1975)1 the asphyxial action was determined after starvation for 16 hours
on CFLP mice of both sexes weighing 24 to 26 g. Each animal was placed In a
separate well-closed glass cylinder. The time elasped between the closing
of the cylinder until the cessation of the last visible respiratory
movement was registered as survival time. Animals surviving longer by 30%
than the average survival time of the control 10  group, were considered to
be protected. The test substances were administered In an oral dose of 50
mg/kg 60 minutes before starting the test. The results are summarized In
Table 11. 15                                      Table II Compound No.
Protected%animals                     n 20 6
60                          10 7                              40
10 8                              60                          10 25 9
60                          10 30 The average survival time of the control
group was 23.5  2.51 sec (XS.E.) The potassium cyanide test method was used
for determination of the protective effect against the histo- toxic
hypoxia. A hypoxia ofthis type can be developed by a rapid intravenous
injection of 5.0 mg/kg of potassium cyanide inducing abdominal contractions
within and clonic convulsions of the animals and leading to death of 35
the animals within 2 minutes. Male Hannover-Wistar rate weighing 160 to 170
g were used In this experiment Animals surviving longer by 30% than the
average survival time of the control group were considered to be protected.
The test sub- stances were orally administered in various doses 60 minutes
before starting the test The [err] values, i.e. the dose protecting 50% of
the treated animals from the hypoxia, were calculated from the percentage
of the 



40  protected animals relating to various doses (i.e. from the
dose-response curve) by using probit analysis. The results are summarized
in Table 111. 45 50 55 9    EP 0 414 421 B1 Table  III 5 Compound  No.
[err] mg/kg 10             1
40.9 2                                              39.9 4
37.9 15 The compounds according to the invention showed a strong
calcium-antagonizing and antihypoxic activity 20  and had a low toxicity.
Their oral [err] values (i.e. the dose causing death of 50% of the animals)
were found to be higher than 1000 mg/kg; thus, their therapeutic Indices
are favourable. The present invention also relates to the use of a compound
of formula (1) as hereinbefore defined in the treatment of antihypoxic and
antianoxic damage of mammals. They are also useful In inhibiting
calcium-uptake in mammals. 25      The compounds according to the invention
can be formulated into pharmaceutical compositions in a known manner. The
pharmaceutical compositions may be administered In oral, rectal and/or
parenteral route. For oral administration, the composition may be
formulated e.g. as a tablet, dragee or capsule. In order to prepare oral
compositions, e.g. lactose or starch may be used as carriers. Gelatine,
sodium carboxymethylcellulose, me- thylcellulose, polyvinylpyrrolidone or
starch gum are suitable binding or granulating agents. As disintegrating 30
agents, potato starch or microcrystalline cellulose may be added though
ultra-amylopectin or formaldehyde- casein are also useful. Talc, colloidal
silicic acid, stearin, calcium or magnesium stearate are suitable anti-
adhesive and sliding agents. The liquid oral compositions of the invention
may be prepared in the form of e.g. a suspension, syrup or elixir which may
contain water, glycols, oils, alcohols as well as colouring and flavouring
additives. 35      Tablets may be prepared e.g. by compression following
wet granulation. The mixture of the active Ingredient with the carriers and
optionally with a part of the disintegrating additive is granulated with an
aqueous, alco- holic or aqueous-alcoholic solution of the binding agents,
then the granulate is dried. Subsequently, after mixing the other
disintegrating, sliding and anti-adhesive additives to the dried gran-
ulate, the mixture Is compressed into tablets. If desired, the tablets may
be provided with a groove in order to 40  facilitate their administration.
Tablets may also directly be prepared from a mixture containing the active
ingre- dient and suitable additives. The tablets may optionally be
converted to drag6es by employing the commonly used pharmaceutical
additives, e.g. protective, flavouring or colouring agents such as sugar,
cellulose deriv- atives (methyl- or ethylcellulose, sodium
carboxymethylcellulose), polyvinylpyrrolidone, calcium phosphate, calcium
carbonate, food dyes, dyeing lacquers, aromatizing agents, Iron oxide
pigments. Capsulated compo- 45  sitions may be prepared by filing a mixture
of the active Ingredient with the additives into capsules. 



For rectal administration, the composition of the invention may be
formulated as a suppository containing a carrier mass, the so-called adeps
pro suppositorio, in addition to the active ingredient As carriers, veget-
able fats such as hardened vegetable oils, or triglycerides of [err] fatty
acids (preferably the carriers bearing the trade name Witepsol) may be
used. The active ingredient is uniforrnly distributed In the molten carrier
mass, 50 then suppositories are prepared by moulding. For parenteral
administration, the composition of the invention may be formulated as an
injectable solution. For preparing these injectable solutions, the active
Ingredients are dissolved In distilled water and/or various organic
solvents, e.g. glycol ethers, if desired, in the presence of solubilizing
agents such as polyoxyathylene sorbitan monolaurate or monooleate or
monostearate (Tween 20, Tween 60, Tween 80), respectively. The in- 55
jectable solution may further contain various additives (auxiliary agents),
e.g. preservatives such as ethyle- nediamine tetraacetate as well as
p-modifying and buffering substances or, if desired, a local anaesthetic
agent such as lidocaine. Before filling into the ampouls the injectable
solution containing the composition of the in-    EP 0 414 421 B1 vention
is filtered and after filing In, it Is subjected to sterilization. On using
the pharmaceutical composition of the invention, the patient Is treated
with a dose sufficient to ensure the desired effect. This dose depends upon
several factors like the severity of the disease, the body- weight of the
patient and the route of administration. The dose to be used in every case
Is to be defined by 5   the physician. According to a yetfurtherfeature of
this Invention, the compounds of the invention as defined herein may be
used in the manufacture of a medicament for the treatment of hypoxia brain
damages of various origin such as the senile dementia, Alzhelmeres disease
hypoxia following atherosclerosis, multi-infarctual dementia and
disturbances of the cognitive function. This treatment comprises
administering a therapeutically effective 10 amount of an active Ingredient
of the formula (I) or a pharmaceutically acceptable acid addition salt
thereof to the patient. The invention is illustrated by way of the
following Preparations and Examples. Preparation 1 15
4-ethynyl-4-hydroxy-1-[4,4-bis(4-5-fluorophenyl)butyl]piperldine
hydrochloride Acetylene Is Introduced into a solution containing 38.4 g of
potassium tert-butoxide in 250 ml of tetrahy- drofuran at a temperature
between [err] and [err] under stirring for 30 minutes, then 78.0 g of
1-[4.4-bis(4- 20 fluorophenyl)butyl]-4-piperidone dissolved in 200 ml of
tetrahydrofuran are dropwise added and acetylene is introduced for an hour
thereafter. Then the reaction mixture is cooled to [err] and saturated
aqueous am- monium chloride solution is added under nitrogen. After
evaporating off the tetrahydrofuran under reduced pressure, the residue is
extracted with benzene. The benzene solution is washed with water, dried
over anhy- drous magnesium sulfate and evaporated under reduced pressure.
After taking up the residue In acetone, the 25  hydrochloride is
precipitated by adding hydrogen chloride in diisopropyl ether solution. The
title hydrochloride is obtained In 91.0% yield, m.p. :166-[err]. Analysis
for the base: Calculated  for [err] C 74.77; H 6.82; F 10.28; N 3.79%;
found:               C 74.85;  H 6.66;  F 10.15;  N 4.00%. Preparation 2 



40 4-butylcarbamoyloxy-4-ethynyl-1-[4,4-bis(4-fluorophenyl)butyl]piperidine
hydrochloride 6.4 ml of butyl isocyanate dissolved in 19 ml of benzene are
dropwise added to a mixture of 18.5 g of 4-
ethynyl-4-hydroxy-1-[4,4-bis(4-fluorophenyl)butyl]-piperidine, 0.35 g of
anhydrous powdered potassium car- bonate and 74 ml of benzene in a nitrogen
atmosphere under reflux and stirring. The mixture is refluxed for 45 an
hour thereafter, then cooled down and water is added. Afterseparating the
phases the benzene solution i washed with water to neutral, dried over
anhydrous magnesium sulfate, the solution is filtered through a silica gel
column and evaporated under reduced pressure. After taking up the residue
in diisopropyl ether, the hydrochloride salt is precipitated by adding
hydrogen chloride in diisopropyl ether solution. The title hydrochloride is
obtained 50  in 87.5% yield, m.p.: 84-89C. Analysis of the base: Calculated
for  [err] 55                               C 71.77;  H 7.31;  F 8.11;  N
5.98%; found:               C 71.88; H 7.50;  F 8.28; N 5.83%.    EP 0 414
421 B1 Preparation 3
4-acetyl-4-hydroxy-1-[4,4-bis(4-fluorophenyl)butyl]piperndine hydrochloride
5      A solution of
1,3-dioxa-2-oxo-4-methylene-8-[4,4-bis(4-fluorophenyl)butyl]8-azaspiro(4,5]
decane (Ex- ample 14 below) in 100 ml of a 2.8 molar sodium hydroxide
solution is stirred at 80 to [err] under argon. After cooling down the
reaction mixture Is extracted with benzene, the benzene layer Is washed
with water to neutral, dried over anhydrous sodium sulfate, then the
solvent is distilled off under reduced pressure. The evaporation residue Is
dissolved In diisopropyl ether and the hydrochloride is precipitated by
adding hydrogen chloride in 10  diisopropyl ether solution. The title
hydrochloride is obtained in 61% yield, m.p.: [err]. Analysis of the base:
15           Calculated  for [err] C 71.29; H 7.02; F 9.81; N 3.61%; found:
C 71.27; H 7.18; F 9.63; N 3.80%. 20 Preparation 4
4-methylene-2-oxa-3-n-propyl-1-oxa-3.8 diazaspiro [4,5] decane 25 (a)
8-benzyl-3-n-butyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro(4,5]decane 21.5 g
of 1-benzyl-4-ethynyl-4-hydroxypiperidine are boied under reflux with 12.9
g of n-butyl isocyanate in the presence of 0.4 g of anhydrous potassium
acetate in 66 ml of 2-picoline under nitrogen for 6 hours. After 3o
evaporating 2-picoline under reduced pressure and dissolving the residue in
benzene, the organic solution is washed with water and dried over anhydrous
magnesium sulfate. After filtration on an aluminum oxide layer the benzene
solution is evaporated under reduced pressure. The crude product obtained
is recrystallized from n-heptane to give the pure titie substance in 78.5%
yield, m.p.: 57-58 C. 35              Analysis: Calculated  for
C19H26N202 C   72.58;    H   8.33;    N   8.91%; 40 found:       C   72.55;
H   8.53;    N   9.06%. 



Using the appropriate starting materials the following compounds may be
prepared In an analogous man- 45  ner,
8-Formyl-4-methylene-2-oxo-3-phenyl-1-oxa-3,8-dlazaspiro(4,5]decane, m.p.:
171-172 C;
8-Benzyloxycarbonyl-4-methylene-2-oxo-3-phenyl-1-oxa-3,8-diazaspiro[4,5]dec
ane, m.p.: 145-146 [err].
4-Methylene-2-oxo-3-phenoxycarbonyl-3-phenyi-1-oxa-3,8-dlazasphkoc4,5sdecan
e, m.p.: 208-210 C; 50       8-Benzyl-3-cyclohexyl
4methylene-2-oxo-1-oxa-3,8-diazaspho4,5jdecane, m.p.: 128-130 "C (the hy-
drogen fumarate salt melts at 207-208 C);
8-Benzyl-3-ethyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5sdecane, m.p.:
103-104 C (hydrogen maleate salt m.p.: 184-186 ,C);
8-BenzyI-3-tert-butyl-4-methylene-2-oxo-1-oxa-3,8-dizaspzop4,5]decane,
m.p.: 118-117 (dihydrogen 55  citrate salt m.p.: 132-133 C);
8-Benzyl-4-methylene-2-oxo-3-phenyl-1-oxa-3,8-diazaspiro[4,5]decane, m.p.:
134-135 C;
8-Benzyl-3-isopropyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
m.p.: 96-97 C;
8-Benzyl-3-methyl-4-msthylene-2-oxo-1-oxa-3.8-diazaspiro[4,5decane hydrogen
maleate, m.p.: 210- 12    EP 0 414 421 B1 211 C;
8-Benzyl-4-methylene-2-oxo-3-propyl-1-oxa-3,8-diazaspro(4,51decane
dihydrogen citrate, m.p.: 168- 171 C; 5 (b) 3-tert-butyl
4rmethylene-2-oxo--phenoxycarbonyl-1-oxa-3,8-diazaspro(4,5]decane A
solution of 3.6 g of phenyl chloroformate in 5 ml of methylene chloride are
dropped into a solution of 6.3 g of
8-benzyl-3-tert-butyl-4-methylene-2-oxo-1-oxa-3,8-diazasph'o(4,Sdecane in
30 ml of methylene chloride 10  under argon at 0C while stirring, then the
reaction mixture is stirred at room temperature for one additional hour.
After termination of the reaction the mixture is diluted with 35 ml of
methylene chloride, extracted with 4 N sodium hydroxide solution and washed
to neutral with water. After drying over anhydrous magnesium sul- fate the
solvent is evaporated under reduced pressure. After adding n-hexane to the
residue the solid precip- iate is filtered off and recrystallized from
isopropanol to obtain the title substance in 82% yIeld, m.p.: 125-126 15
"C Analysis: 20                 Calculated  for   [err] C   66.26;    H
7.02;           N   8.13%; found:   C   66.33;    H   7.10;             N
8.10%. 25 Using the appropriate starting materials the following compounds
may be prepared in an analogous man- ner.
3-Benzyl-8-benzyloxycarbonyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]dec
ane, oil; 30  8-benzy
oxycarbonyl-3-butyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro(4,5]decane,
m.p.: 47-48 C;
8-ethoxycarbonyl-3-methyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane
, m.p.: 121-122 C;
3-(3,4-dichlorophenyl)-4-methylene-2-oxo4-8phenoxycarbonyl-1-oxa-3,8-diazas
pro(4,5jdecane, m.p.: 220- 222 C; 



3-methyl--methylene-2-oxo-8-phenoxycarbonyl-1-oxa-3,8-diazasp'o4,5decane,
m.p.: 118-119 OC; and 3S
4-methylene-2-oxo-8-phenoxycarbonyl-3-propyl-1-oxa-3,8-diazaspiro[4,5)decan
e, m.p.: 96-98 C; (c)
4-methylene-2-oxo-3-n-propyl-1-oxa-3,8-diazaspiro[4,5]decane A suspension
containing 0.5 g of 10% by weight pailadium-on-carcoal catalyst in 5 ml of
water is added to 40  the solution of 5.0 g of
8-benzyloxycarbonyl-methylene-2-oxo-3-n-propyl-1-oxa-3,8-diazaspro(4,5]deca
ne In 45 ml of methanol at 0 C under argon while stirring. To this mixture
1 ml of 45.8% aqueous hydrazine solution is introduced and the reaction
mixture is refluxed for 10 to 15 minutes. After cooling down to room
temperature and filtering off the catalyst the solvent is evaporated under
reduced pressure and the crude evaporation re- sidue is recrystailized from
benzene to give the title compound In 95% yield, m.p.:[err]. 45      Using
the appropriate starting materials the following compounds may be prepared
in an analogous man- ner,
3-Ethyl-4methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, m.p.: 106-108 C;
3-isopropyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane. m.p.:
151-152 C; 4-methylene-3-(1-naphthyl)-2-oxo-1-oxa-3,8-diazaspiro4,5Jdecane,
m.p.: 208-209 C; 50
3-butyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro(4,5]decane, oil;
4-methylene-2-oxo-3-phenyl-1 -oxa-3,8-diazaspiro(4,5]decane, m.p.: 185-186
C; 3-tert-Butyl-4-methylene-2-oxo-1-oxa-3,8-diazaspirom4,5decane, m.p.:
138-139 C;
3-heptyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3.8-diazaspirk4,5]decane, m.p.:
139-140 C;
3-12-(3,4-direthoxyphenyl)ethylj-4-hydroxy-4-methyl-2-oxo-1-ox-3,8-diazaspw
o(4,Sjdecane, m.p.: 190-191 5S  C;
3-benzyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, m.p.: 77-79 C;
3-heptyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, oil;
3-decyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,51decane, oil; 13    EP 0
414 421 B1 3-cydohexyl-4-methylene-2-oxo-1-oxa-3,8-diazaspro(4,5jdecane,
m.p.: 141-142 'C;
3-[2-(3,4-dimethoxyphenyl)ethyl]-4-methylene-2-oxo-1-oxa-3,8-diazaspirol4.5
]decane, m.p.: 107-109 "C. Preparation 5 5
3,4-dimethy-4-hydroxy-2-oxo-1-oxa-3,8-dWiazaspo4,5]decans hydrochloride
Asolution of 5.44 g of
8-benzyl-3-methyl-4-methylene-2-oxo-1-oxa-3.8-diazaspiro[4,5]decane (from
Prep- aration 4(a)) in 40 ml of N hydrochloric acid is hydrogenated in the
presence of 5.4 g of palladium-on-charcoal 10  catalyst until the
theoretical amount of hydrogen Is consumed. Afterfiltering off the
catalystthe filtrate is evapo- rated to a volume of about 10 ml under
reduced pressure and 40 ml of acetone are added. The crystalline pre-
cipitate is filtered off and dried to obtain the title compound in 87%
yield, m.p.: 272-[err]. 15                Analysis of the base: Calculated
for [err] C    53.98;    H 8.05;    N 13.99%; 20 found:    C    54.16;    H
8.15;    N 14.20%. Example 1 25 



1-oxa-2-oxo-3-propyl-4methylene-[4,4-bis(4-fluorophenyl)butyl}3,8-diazaspir
o[4,5decane A mixture containing 8.4 g of
1-oxa-2-oxo-3-propyl-4-methylene-3,8-diazaspiro(4,5]decane, 22.4 g of 4.4-
bis(4-fluorophenyl)butyl chloride, 16.6 g of anhydrous potassium carbonate
and 0.3 g of potassium iodide In 30  90 ml of methyl isobutyl ketone is
boiled under reflux and stirring for 8 hours, then the solvent Is distilled
off underreduced pressure. Afteradding benzene and waterto the residue, the
organic phase is separated, wash- ed with water to neutral, dried over
anhydrous magnesium sulfate and evaporated under reduced pressure. The
crude product obtained is purified by chromatography on a silica gel column
by using ethyl acetate for elution. The eluates are combined, evaporated
and the residue Is recrystallized from diisopropyl ether to give 35  the
title compound in 89% yield, m.p.: 107-[err]. Analysis: Calculated  for
[err] 40 C 71.34; H 7.10; F 8.36; N 6.16%; found:              C 71.50;  H
7.23; F 8.28; N 6.07%. 45 Example 2
1-oxa-2-oxo-3-benzyl-4-methylene-8-[2-(4-fluorophenyl)ethyl]-3,8-diazaspiro
[4.5]decane 50 A mixture containing 10.3 g of
1-oxa-2-oxo-3-benzyl-4-methylene-3,8-diazaspiro(4,5]decane, 16.2 0 of 2-
(4-fluorophenyl)ethyl bromide and 11.2 ml of triethylamine in 100 ml of
methyl isobutyl ketone is refluxed under argon while stirring for 2.5
hours. After cooling down and adding water to the reaction mixture, the
organic phase Is separated, washed with saturated sodium chloride solution,
dried over anhydrous sodium sulfate and 55  evaporated under reduced
pressure. The residue Is recrystallized under clarifying by activated
carbon from hexane and then from diisopropyl ether to obtain the title
compound in 31.8% yield, m.p.: [err]. 14    EP 0414421 B1 Analysis:
Calculated  for [err] 5                                C 72.61;  H 6.62;  F
4.99;  N 7.36%; found:              C 72.8;   H 6.54;  F 5.22;  N 7.53%. 10
Example 3
1-oxa-2-oxo-3-ethy-4-methylene-8-(3.3-diphenylpropyi3,8-diazaspiro
[4.5]decane hydrogen maleate 15     A mixture containing 7.9 9 of
1-oxa-2-oxo-3-ethyl-4-methylene-3,8-diazaspiro[4,5]decane, 26 g of 3,3-di-
phenyl-1-tosyloxypropane and 7.4 g of anhydrous sodium carbonate in 100 ml
of methyl isopropyl ketone is refluxed under nitrogen while stirring for 5
hours. After evaporating the reaction mixture under reduced pres- sure,
water is added to the residue and extracted with chloroform. The organic
phase is washed with water, dried over anhydrous magnesium sulfate and
evaporated under reduced pressure. The crude product is dis- 20  solved in
acetone and the title salt is precipitated by adding an ethereal solution
of maleic acid, m.p.: 168-170 [err]. The base can be liberated from the
above salt by adding aqueous sodium hydroxide solution. 25
Analysis  of the base: 



Calculated  for [err] C 76.89;   H 7.74;   N 7.17%; found:              C
76.95;   H 7.89;   N 7.24%. Example 4 35
1-oxa-2-oxo-3-decyl-4-hydroxy-4-methyl-8-
[4,4-bis(4-fluorophenyl)butyl]-3,8-dlazaspiro[4,5]decane hydro- chloride
5.5 g of
1-oxa-2-oxo-3-decyl-4-methylene-8-[4,4-bis(4-fluorophenyl)butyl-3,8-diazasp
iro[4,5]decane are 40  dissolved in 11 ml of formic acid and after dropping
100 ml of a 3 mol/litre hydrochloric acid to the solution under stirring,
the reaction mixture is stirred for additional 30 minutes. The crystals
precipitated are filtered, washed with water and dried to give the title
hydrochloride in 97.2% yield, m.p.: 109- [err]. The base is lib- erated by
adding aqueous sodium carbonate solution to the hydrochloride, extracted
into chloroform, the or- ganic phase is washed with water to neutral, dried
over anhydrous sodium sulfate and evaporated under re- 45  duced pressure.
After recrystallization from diisopropyl ether the base melts at 89-[err].
Analysis: 50            Calculated  for [err] C 71.54;  H 8.48;  F 6.66;  N
4.91%; found:              C 71.54;  H 8.31;  F 6.73;  N 4.99%. 55    EP 0
414 421 B1 Example 5
1-oxa-2-oxo-3-cydohexyl-1-methylene-8-[2-(4-chlorophenyl)ethyfl3,8-diazaspi
ro[4,5jdecane 5      A mixture containing 8.14 g of
1-oxa-2-oxo-3-cyclohexyl-4-hydroxy-4-methyl-8-[2-(4-chlorophenyl)ethyl)-
3,8-dlazaspiro[4,5]decane and 0.8 g of p-toluenesulfonic acid monohydrate
in 100 ml of xylene is boiled under stirring while the water formed In the
reaction is azeotropically distilled out. The reaction is followed by using
thin-layer chromatography. After termination of the reaction the mixture is
cooled down, made alkaline by add- ing 5% by weight aqueous sodium
hydroxide solution, then the organic phase is washed with water to neutral,
10  dried over anhydrous sodium sulfate and evaporated under reduced
pressure. After recrystallizing the crude product from ethanol the pure
title product is obtained in 92.4% yield, m.p.: 134-[err]. Analysis: 15
Calculated  for  [err] C 67.93; H 7.52; Cl 9.12; N 7.20%; 20
found:               C 67.88;  H  7.65;  Cl 9.25;  N 7.11%. Example 6 25
1-oxa-2-oxo-3-methyl-4-methylene-8-
3-phenylpropyl)-3,8-diazaspiro[4.5]decane A solution of 7.5 g of
4-ethynyl-4-methylcarbamoyl-oxy-1-(3-phenylpropyl)piperidine in 100 ml of
an etha- nolic sodium ethoxide solution of 0.09 mol/litre concentration is
refluxed under argon for 3 to 4 hours. After cooling down and adding
aqueous ammonium chloride solution to the reaction mixture, the major part
of alcohol 3o  is distilled off under reduced pressure. The residue is
diluted with water and extracted with benzene. The ben- zene phase is
washed with water to neutral, dried over anhydrous magnesium sulfate and
evaporated under reduced pressure. After recrystallizing the residue from
hexane, the title compound is obtained in 68% yield, 



m.p.: 35-[err]. 35 Analysis: Calculated  for [err] 40
C 71.97;  H 8.05;  N 9.33%; found:              C 71.88;  H 8.19;  N 9.52%.
45  Example 7
1-oxa-2-oxo-4-methylne-3-phenyl-S-(2-phenylethyl)73,8-diazaspiro[4,s5decane
Amixture containing 6.2 g of
4-acetyl-4-hydroxy-1-(2-phenylethyl)-piperidine, 2 ml of triethylamine and
11 50  ml of phenylisocyanate in 20 ml of xylene Is refluxed under argon
for 6 hours. After cooling down and diluting with xylene the reaction
mixture is filtered and the filtrate is evaporated under reduced pressure.
After recrys- tallizing the crude product from ethanol under clarifying by
activated carbon, the title product is obtained in 49.4% yield, m.p.:
137-[err]. 55 16    EP0414421 B1 Analysis: Calculated  for  C22H24N202 5 C
75.83; H 6.94; N 8.04%; found:              C 76.00;  H 6.97;  N 8.15%. 10
Example 8 1-oxa-2-oxo-3-cycohexyi
4-hydroxy-4-methyl-8-(2-(4-chloropheny)ethyl-3,8-dzspi4,5]decane hydro-
chloride 15 10.7 g of
1-oxa-2-oxo-3-cyclohexyl-4-hydroxy-4-methyl-3,8-diazaspiro[4,5]decane
(prepared using the process described in Preparation 5 using the
appropriate starting material from Preparation 4(a)) are refluxed with 13.2
g of 2-(4-chlorophenyl)thyl bromide, 8.2 g of anhydrous powdered potassium
carbonate and 0.7 g of potassium iodide in 110 ml of methyl isobutyl ketone
under nitrogen whie stirring for 6 hours. After evapor- 20  sting the
solvent under reduced pressure and adding water to the residue, the mixture
Is extracted with ben- zene. The combined benzene solution Is washed with
water to neutral, dried over anhydrous sodium sulfate, then the benzene
solution is filtered through an aluminum oxide layerand evaporated under
reduced pressure. After recrystallization of the residue from hexane, the
base Is converted to the hydrochloride by adding hy- drogen chloride in
dilsopropyl ether solution. Thus, the title hydrochloride Is obtained in
58.4% yield with a de- 25  composition point of 310-[err]. Analysis of the
base: Calculated  for [err] C 63.93; H 7.68; Cl 8.71; N 6.88%; found:
C 65.10;  H 7.53;  Cl 8.60;  N 7.00%. 3S Using the appropriate starting
materials the following compounds may be prepared In an analogous man- 



ner to the processes described in Examples I to 3 or 8.
1-Oxa-2-oxo-3-methyi
4-methyiene-8-(2-phenyiethyl)-3,8-diazaspio[4,5)decans, m.p.: 119-120 eC;
1-Oxa-2-oxo-4
methylene-3-phenyi-8-[2-(4-chlorophenyi)ethyi}3,8-diazaspiro[4,5]decne,
m.p.: 134-135 eC; 40  1-Oxa-2-oxo-3-ethyl-4-methylene-
2-(4-methylphenyl)ethyj-3,8-diazaspio[4,51decane hydrochloride, de- comp.
at 280-282 C;
1-Oxa-2-oxo-3-cyclhexy-methyiene-8-[2-4-fluorophenyi)ethyi}3,8-diaapro[4,5l
decans m.p.: 125-1228 C; 1-Oxa-2-oxo-4-methylene-3-phenyl-8-[
2-(4-fluorophenyl)ethyll3,8-diazssplroI4,SIdecSne, mp.: 145-147 C;
1-Oxa-2-oxo-3-ethyl~methylene-8-(2-phenylethyi)-3,8-diaapio4,5]decane,
m.p.: 121-122 C; 45
m-Oxa-2-oxo-3-tert-butyi4m.thyp9ne-8-04,4-b-s4-fluorophenyi)butyi-3,8-diaza
spiro(4,5piecne, m.p.: 90- 92 C;
1-Oxa-2-oxo-3-isopropyi-4-methylene-8-[4,4-bls(4-fluorophenyi)butyl]3,8-dia
zaspiro[4,5]decane, m.p.: 118- 119 C; m-Oxa-2-oxo-3-methyi4
0methy-ene44,4-bis(4-fluoropheny-)9tx i3,8-d1 ;pir4,51decns, m.p.: 991 C;
so   1
-Oxa-2-mxo-3-tert-butyl4-methylene-8-(2-phenyiethy)-3,8-diazaspio[4,5idecan
e, m.p.: 106-107 C; 1-Oxa-2o3-iopropyl -methyiene
[2-4-chkoohenyi)ethyl}3,8-diazapio[4,5)decrn, m.p.: 101-102 C;
1-Oxa-2-oxo-3-methyi4nethyiene-8-12-(4-fluorophenyi)ethyi]3,8-di-a
piro[4,5)decsne, m.p.: 74-75 C; 1m-Oxa-211-3-ethy112met0y;
e4,4-bis(4-fluorophenyi)txl}3,8-diaspio4,5decne, m.p.: 111-112 C;
1-Oxa-2-oxo-3-isopropyi 4-methylene-8-2-4-flu hor
nyihyi}3,8-dizaspi4,5dene, m.p.: 103-104 C; S5
1-Oxa-2-oxo-4-methylens-3-phenyl-8-[4,4-bis(4-fluorophenyi)utyi}3,8-diazasp
iro[4,5]decane, m.p.: 125- 126 IC; 1-Oxa-2-oxo-4-methylene-3-propyl-8-[
2-(4-fluorophenyl)ethyl}3,8-diazaspiroq4,5]decane, m.p.: 78-79 'C;
1-Oxa-2-oxo-3[2-(3,4-dimethoxyphenyl)ethylE4-methyiene-B-(2-phenyiethyiY3,8
-dlazaspiro[4,5]decane, 17    EP 0 414 421 B1 m.p.: 114-115 C; p-Oxa
2-88xo-3-be2zyl-Cthylene8C4,4-bis(4-fluorophe2yl)buty3,8-diazapro[4,5dene,
mp.: 81-8 C;
1-Oxa-2-oxo-3-decyi-4-methyiene-8-14,4-bis(4-fluorophenyl)butyl]3,8-diazasp
iro4,5]decans hydrogen mal- sate, m.p.: 106-107 C; 5
1-Oxa-2-oxo-3-cyclohexy4-methylene-8-[4,4-bis(4-fluorophenyl)butyl]-3,8-dim
spiro[4,5sdecane,   m.p.: 121-122 eC;
1-Oxa-2-oxo-3-butyl-4-methylene-8-(2-phenylethyl)-3,8-diazaspiro4,5]decane,
m.p.: 70-71 IC; 1-Oxa-2-oxo-methy4-methylene-8{-
2-(4-chkiophenyl)ethyl-3,8-dizaspiro[4,5)decane, m.p.: 118-119 C;
1-Oxa-2o3-ter-butyi4-methyiene+[2-(4
horophenyi)ethyi}3,8-dmaapirq4,5)decne, m.p.: 104-105 C; 10  8-Oxa-2
oxo-3-ethyiC4-m;thylene-8-[2-4-fluorophenyl)ethyiC3,8-diazaspiro[4;
51decane, m.p.: 83-84 C;
1-Oxa-2-oxo-3-methyi4methyiene-8-[2-(3,4-dimethoxyphenyl)ethyi)3,8-diazaspi
ro[4,5]decane hydrochlor- Ide. m.p.: 278-280 C; and
l-Oxa-2-oxo-3-tert-butyl-4-methyiene-8-[2(4-fluorophenyl)ethyi}3,8-diazaspi
rl(4,5Jdecane, m.p.: 93-94 C. 15  Example 9
1-oxa-2-oxo-4-methylene-3-(1-naphthyl).8-
12-(4-fluorophenyl)ethylj-3,8-diazaspiro[ 4,Sdecane 9.9 9 of
4-ethynylihydroxy-1-[ 2-(4-fluorophenyl)ethyljpiperldlne are heated with
7.0 mi of 1-naphthyl 20  isocyanate under argon. A violent exothermic
reaction ocucs. The temperature is maintained between 170 C and 180 C by
external cooling for one hour. After cooling down and dissolving the solid
residue in chloroform, 



the solution is filtered through an aluminum oxide layer and the fitrate is
evaporated under reduced pressure. After recrystallizing the residue from
ethanol the title compound is obtained in 65% yield, m.p.: 160-[err]. 25
Analysis: Calculated  for C26H25FN202 30                               C
74.98;  H 6.05;  F 4.56;  N 6.73%; found:              C 75.10;  H 6.25;  F
4.37;  N 6.55%. 35 Example 10
1-oxa-2-oxo-3-n-butyl-4-methylene-8-[4,4-bis(4-fluorophenyl)butyl3,8-diazas
piro4,5-decane 3.3 g of n-butyl isocyanate dissolved In 11 ml of benzene
are added portionwise to a gently boiling sue- 40 pension containing 11 g
of 4-ethynyl-4-hydroxy-1-[4,4-bis(4-fluorophenyl)butyl]piperidine and 0.09
g of sodium methoxide in 45 ml of benzene underargon while stirring, then
the mixture is refluxed foradditional 3 to4 hours. After cooling down the
benzene solution is washed with water, dried over anhydrous sodium sulfate,
filtered and the solvent is distiled off under reduced pressure. After
recrystallizing the residue from diisopropyl ether the title compound is
obtained In 79,5% yield, m.p.: 94-95 C 45 Analysis Calculated  for [err] 50
C 71.77; H 7.31; F 8:11; N 5.98%; found:      C 71.98;  H 7.40;  F 8.24;  N
6.13%. 55 18    EP 0 414 421 B1 Example 11
1-oxa-2-oxo-3-butyl-4-methylene-8-[2-(4chlorophenyl)ethyl3,8-diazaspiro[4,5
ldecane 5      13.2 g of
4-ethyny-4-hydroxy-1-[2-(4-chrophenyi)ethyilpiperidine are refluxed with
6.5 g of n-butyl iso- cyanate In 40 ml of 2-picoline in the presence of 0.2
g of anhydrous potassium acetate under argon for 6 hours. After evaporating
the solvent under reduced pressure and dissolving the residue In benzene,
the organic phase is washed with water and dried over anhydrous sodium
sulfate. The benzene solution Is filtered through an aluminum oxide layer
and evaporated under reduced pressure. After recrystallzing the crude
product from hex- 10  ane the title compound is obtained in 74.5% yield,
m.p.: 88-87 C. Analysis: 15           Calculated  for [err] C 66.19; H
7.50; C1 9.77; N 7.72%; found:               C 66.23; H 7.57; Cl 9.90; N
7.64%. 20 The following compounds may be prepared In an analogous manner
according to the processes described in Examples 9, 10 or 11, using the
appropriate starting materials.
1-Oxa-2-oxo4methylene-3-propyl-8-2[4-chlorophenyl)ethyl]-3,8-diazaspho4,51d
ecane, m.p.: 82-83 C; 2S 1-Oxa-2-oxo-3-ethyl-4-methylene-8-
2-(4-chirophenyl)ethyl]-3,8-diazaspiro[4,5]decene, m.p.: 106-107 C;
1-Oxa-2-oxo-4-methylene-3-(1-naphthyl)-8-[4,4-bis(4-fluorophenyt)but)1j3,8-
diazasplro[4,5]decane, m.p.: 



127-128 C;
1-Oxa-2-oxo-3-tert-butyl-4-methylene-8-[44-bis(4-fluorophenyl)buty}3,8-diaz
asplro(4,S5decane, m.p.: 90- 92 OC; 30
1-Oxa-2-oxo-3-heptyl4methylene-8-14,4-bis(4-fluorophenyl)butyl]-3,8-diazasp
r(4,5jdecane    hydrogen maolest, m.p.: 121-122 C;
1-Oxa-2-oxo-3-(3,4-dichlorophenyl)-4-methylene-8-[2-(4-chtorophenyl)ethyl-3
,8-diazaspiro[4,5]decane hy- drochioride, decomp. at 292-295 C;
1-Oxa-2-oxo-3-cyciohexyl-4-methylene-8-(2-phenylethyl)-3,8-diazasphro(4,5]d
ecene, m.p.: 152-153 OC; 3S
1-Oxa-2-oxo-4-methylene-3-propyl-8-(2-phenylethyl)-3,8-diazasprqo4,S5decane
s, m.p.: 97-98 eC; and 1-Oxa-2-oxo-3-but-yi
methylene-8-[2-(4-fluorophenyl)ethyl]-3,8-diazaspiro4,5]decane, m.p.: 91-92
C. Example 12 40
1-oxa-2-oxo-3-butyi-4-hydroxy-4-methyi-8-[4,4-bIs(4-fluorophenyi)butyi-3,8-
dizasplro(4,5Idecane hydro- chloride 3 ml of butylamine dissolved in 3 ml
of benzene are dropped to a solution of 8.3 g of 1,3-dioxa-2-oxo-4-
methylene-8-[4,4-bis(4-fluorophenyl)butyl]-8-azaspiro(4,5]decane in 17 ml
of anhydrous benzene under stir- 45  ring. Meanwhile the temperature of the
reaction mixture raises to 38 - 45 C. Thereafter the reaction mixture is
stirred at room temperature for additional 16 hours, then evaporated under
reduced pressure. After tale up of the residue In anhydrous ether the title
hydrochloride salt is precipitated by adding ethereal hydrogen chlor- ide
solution. The tile salt is obtained in 87% yield, m.p.: 218-221 C. The base
is obtained from the hydrochloride by adding ammonium hydroxide solution.
50 55 19    EP 0414421 B1 Analysis of the base: Calculated  for  [err] C
69.11;  H 7.46;  F 7.81;  N 9.86%; found:              C 69.20;  H 7.50;  F
7.64;  N 9.72%. 10 Example 13
1-oxa-2-oxo-3-methyl-4-methylene-8,8-bis(3-phenyipropyl)-3,8-dlazaspiro[4,5
]decan-8-him iodide 15     6.0 g of
1-oxa-2-oxo-3-mathyl-4-methylene-8-(3-phenylpropyl)-3,8-diazaspiro[4,5]deca
ne are refluxed with 5.4 g of 3-phenylpropyl iodide in 60 ml of methyl
isobutyl ketone under nitrogen for 4 hours, then the solvent is distilled
off under reduced pressure. After adding hexane to the residue the solid
precipitate is filtered and recrystallized from ethanol to give the tide
compound in 86% yield, m.p.: 219-[err]C. 20  Example 14
1,3-dioxa-2-oxo-4-methylene-8-[4,4-bis(4-fluorophenyl)butylj8-azaspho[4,55d
ecane hydrogen maleate A solution of 16.0 g of
1-[4,4-bis(4-fluorophenyl)butyl]-4-butyl-carbamoyloxy-4-ethynylpiperidine
in 90 ml 25  of anhydrous dioxane is saturated by dry gaseous hydrogen
chloride at 15 to[err], then the reaction mixture is left to stand
overnight The solvent is evaporated at 40 to [err]C under reduced pressure.
After adding water to the residue, the base is liberated with sodium
hydrogen carbonate and extracted into benzene. The benzene solution Is
dried over anhydrous magnesium sulfate, then the solvent Is evaporated
under reduced pressure. 



After dissolving the residue in ethyl acetate, the solution is filtered
through a silica gel column and the solution 30  thus obtained Is
evaporated under reduced pressure. After taking up the residue in acetone,
the title hydrogen maleate salt is precipitated by maleic acid. The title
salt is obtained in 55% yield, m.p.: 149-[err]. Analysis for the base: 35
Calculated  for [err] C 69.72; H 6.09; F 9.19; N 3.39%; 40           found:
C 69.85;  H 6.17;  F 9.35;  N 3.12%. Example 15 45
1-oxa-2-oXO-3,4-dimethyl-4-hydroxy-8-(2-phenylethyl)-3,8-dlazaspiro(4,s5dec
ane A solution containing 9.1 g of
4-acetyl-4-methyl-carbamoyloxyl-1-(2-phenylethyl)piperidine and 0.5 g so-
dium methoxide in 100 ml of methanol is refluxed underargon for 4 to 5
hours. Aftercooling down the sodium methoxide is decomposed by adding
aqueous ammonium chloride solution, the mixture is diluted with water 50
and methanol is distilled off under reduced pressure. After filtration the
precipitate obtained is recrystallized from ethanol to give the title
product in 72.1% yield, m.p.: 184-[err]. 55 20    EP 0 414 421 B1 Analysis:
Calculated  for C17H24N203 5 C 67.08; H 7.95; N 9.20%; found:
C 67.11;  H 7.90;  N 9.03%. 10 Example 16
1-oxa-2-oxo-3-bezyl-4-hyoxy-4-methy[2-(4-fluorophenyi)eth-3,8-diazaspiro[4.
5]decane hydrochloride 15     A solution of 6.1 g of
1-oxa-2-oxo-3-benzyl-4-methylene--(2-(4-fluorophenyl)ethyl]3,8-dazas-
piro4,5]decane in 120 ml of 0.2 molar hydrochloric acid is refluxed for 10
minutes and then evaporated to a volume of 70 ml under reduced pressure.
The mixture is cooled at 1 to 5 C for 30 minutes, then the crystalline
precipitate Is filtered and dried to give the title hydrochloride in 98%
yield, decomp. at 295 C. The base is liberated from the hydrochloride by
adding aqueous ammonium hydroxide solution. 20 Analysis for the base:
Calculated for [err] 25                               C 69.32;  H 6.83;  F
4.77;  N 7.03%; found:              C 69.40;  H 6.64;  F 4.85;  N 7.16%. 30
The following compounds may be prepared In an analogous manner using the
processes described In Examples 12 or 16 and using the appropriate starting
materials:
1-Oxa-2-oxo-3,4-dimethyl-4-hydroxy-8[2-(4-fluorophenyl)ethyl]3,8-diazaspiro
[4,5]decane, m.p.: 197-198 C; 1 -Oxa-2-oxo-3-cyclohexyl -hydroxy 4-methyl
m.p-[2-(4-fluorophenyl)ethyl]3,8-dizaspiro[4,5)decane, mp.: 189-190 C; 35
1-Oxa-2-oxo-3-tert-butyl4hydroxy-4-methyi-8-[2-(4-luorophanyipethyi}3,8-diz
pio[4,5]decane  hydro- 



chloride, decomp. at 286-288 C;
1-Oxa-2-oxo-3,4-dimethyl-4-hydroxy-8[4,4-bis(4-fluorophenyl)buty}3,8-diazas
piro[4,5sdecane  hydrochlor- ide, decomp. at 220-223 C;
1-Oxa-2-oxo-3-benzyl-4-hydroxy-4-methy-8-4,4-bis(4-fluorophenyl)butyl}3,8-d
lazaapiro4,5Jdecane hydro- 40 chloride, decomp. at 177-179 C;
1-Oxa-2-oxo-4-hydroxy-3-opmpyl-4-methy8-[2-(4-fluorophenyi)ethyl}3,8-diazas
piro[4,5]decane,  m.p.: 157-158 C; 1
-Oxa-2hrxo-4ohyd-xy-4athyl-3-phenyl-8-14,4-bis(4-fluorophrnyo)butyl--3,8-di
azaspiro[4,5)decne hydro- chloride, decomp. at 274-276 C; 45
1-Oxa-2-oxo-3-butyl~hydroxy-rnethyl-8{2
4fluorophenyi)ethyl}3,8-dlazaspiro[4,5]decans, m.p.: 155- 156 C;
1-Oxa-2-oxo-4-hydroxy-4-methyl-3-propyl-s[2-(4-fluomphenyi)ethyl]3,8-dizasp
wo(4,5]decane hydrochlor- ide, decomp. at 248 QC; the base melts at 138-139
C;
1-Oxa-2-oxo-3-ethyl-4-hydroxy-4-methyl-8-[4,4-bis(4-fluorophenyl)butyq}3,8-
dlazaspiro[4,5l)dcane hydro- 50 chloride, decomp. at 235 C;
1-Oxa-2-oxo-4-hydroxy-4-methyl-3-(1-naphthyl8-[4,4-bis(4-fluorophenyl)butyl
]-3,8-diazaspiro(4,5]decane hydrochloride, decomp. at 180-182 C;
1-Oxa-2-oxo-3-hmptyl-4phydroxy-p:thyi-8-[4-bis(4-fluorophenyl)butyl)3,8-dia
zaspiro[4,5]decane.  m.p.: 128-129 C; 55
1-Oxa-2-oxo-4-hydroxy-4-methyl-3-(1-naphthyl)-S[2-(4-fluorophenyl)ethyl]-3,
8-diazaspiro[4,5]decane  hy- drochloride. decomp. at 288-290 C;
1-Oxa-2-oxo-3-ethyl-4-hydroxy-4-methyl-8-[2-(4-fluorophenyl)ethylJ3,8-dizas
phro(4,5]decane, m.p.: 139- 140 C; 21    EP 0 414 421 B1 1
-Oxa-2-oxo-3-qcyohhexylihydro-4-methyl-8-4,4-bis(4-fluorophenyl)butyl}-3,8-
diazas1piro[4,5]decane hydrochloride, decomp. at 258 260 C;
1-Oxa-2-oxo-4-hydroxy-3-isopropyl-4-mthyl-8-[4,4-bis(4-fluoophenyl)butylJ-3
,8-diazaspiro(4,5Jdecane hy- drochloride, decomp. at 251-253 C; 5
1-Oxa-2-oxo-3-butyl-4-hydroxy-4-methyl-84,4-bis(4-fluorophOnyl)butyl-3,8-di
azaspiro[4,5]decane  hydro- chloride, decomp. at 218-220 C;
1-Oxa-2-oxo-4-hydroxy4rrthyl-3-propyl-8-14,4-bis(44luomphenyl)buty3,8-diaza
spiro4,5]decane hydro- chloride, decomp. at 134-136 QC;
h-Oxa-2-oxo-4-hydroxyy4omrthyl-3-ph-nyl-8-[2-(4-fluorophenyl)ethy3,8-diazas
pio14,5)decanshydrochlor- 10  ide, decomp. at 348-350 0C;
1-Oxa-2-oxo-3-(3,4-dichlorobenzyl)-4hydroxy-4 n
thyl-8-2-(4-chlorophenyl)ethyl}3,8-diuzapiro[4,5]dec ane hydrochloride,
decomp. at 310-315 C; and
1-Oxa-2-oxo4-hydrxy-4rmethyl-8-[4,4-bis(4-fluorophenyl)butyl]-3,8-diazaspir
o[4,5Idecane hydrochloride, m.p.: 130-132C. 15     Non-limiting Examples of
pharmaceutical compositions that may be prepared using the compounds ac-
cording to the present invention Include: a) Preparation of tablets 



50.0 g of active ingredient are mixed together with 92 g of lactose, 40 g
of potato starch, 4 g of poly- vinylpyrrolidone, 6 9 of talc, 1 g of
magnesium stearate, 1 g of colloidal slicon dioxide (Aerosil) and 6 g of 20
ultra-amylopectin and, after wet granulation, the product obtained is
compressed into tablets containing 50 mg of the active ingredient each; b)
Preparation of dragees The tablets prepared as described above are covered
in a manner known per se with a coating con- sisting of sugar and talc. The
drag6es are polished by using a mixture of bees wax and carnaube wax. 25
Each dragee weighes 250 mg; c) Preparation of capsules 100 mg of active
ingredient, 30 g of sodium lauryl sulfate, 280 g of starch, 280 g of
lactose, 4 g of colloidal silicon dioxide (Aerosil) and 6 g of magnesium
stearate are thoroughly mixed together and after sieving, the mixture
obtained is filled into hard gelatins capsules containing 20 mg of the
active ingredient 30     each; d) Preparation of suppositories 30.0 mg of
active ingredient are thoroughly mixed with 60.0 mg of lactose.
Simultaneously, 1910.0 mg of suppository base (e.g. Witepsol 4) are made
molten (all weights are calculated for one suppository), cooled to [err]
and the mixture of the active ingredient and lactose are mixed thereinto
using a homog- 35     enizer. The product obtained is poured into cooled
conic moulds. Each suppository weighes 2000 mg. e) Preparation of a
suspension Components in 100 ml of the suspension: 40 45 50 55 22    EP 0
414 421 B1 Active  ingredient                                          1.00
g Sodium  hydroxide                                          0.26  g Citric
acid                                               0.30  g Nipagin (methyl
4-hydroxybenzoate sodium  salt)
0.10  g 10 Carbopol  940  (polyacrylic  acid)                         0.30
g 96%  Ethanol                                               1.00  g 15
Raspberry  flavour                                          0.60  g
Sorbitol  (aqueous  solution  of  70%)                    71.00  g
Distilled  water  for  injection  purpose up  to
100.00  ml "Aerosil", Witepsol", "Nipagin" and Carbopol are all Trade Marks
25      After adding carbopol in little portions to the solution of nipagin
and citric acid In 20 ml of distilled water undervigorous stirring, the
solution obtained Is left to stand for 10to 12 hours. Subsequently, the
amountgiven above of sodium hydroxide dissolved In 1 ml of distilled water,
the aqueous solution of sorbitol and finally the 



ethanolic solution of the raspberry flavourare dropped in under stirring.
The active ingredient Is added in small portions to this mixture and
suspended by using a submerged homogenizer. Finally, the suspension is sup-
30  plemented to 100 ml by adding sufficient distilled water and the syrupy
suspension Is led through a colloid mill. Claims 35 Claims for the
following Contracting States AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE
1. A compound of formula (1), 40 [err] wherein X         represents an
oxygen atom or an NR group, wherein R       represents a hydrogen atom or a
[err] alkyl or [err]cycloalkyl group, or a carbocyclic 55
[err] aryl or carbocyclic [err] aryl-[err] alkyl group optionally
substituted on the aromatic ring by one or more halogen atoms, [err] alkyl
or [err]alkoxy groups; R' and R2 together represent a methylene group or,
when Xis a NR group, one of R' and [err]additionally 23    EP 0 414 421 B1
Active  ingredient                                          1.00  g Sodium
hydroxide                                           0.26  g. 5
Citric  acid                                                0.30  g Nipagin
(methyl 4-hydroxybenzoate 10          sodium  salt)
0.10  g Carbopol  940  (polyacrylic  acid)                          0.30  g
96%  Ethanol                                                1.00  g 15
Raspberry  flavour                                           0.60  g
Sorbitol  (aqueous  solution  of  70%)                    71.00  g 20
Distilled  water  for  injection  purpose up  to
100.00  ml "Arosill, "Witepsol", Nipagin" and "Carbopol" are all Trade
Marks. 25      After adding carbopol in little portions to the solution of
nipagin and citric acid In 20 ml of distilled water undervigorous stirring,
the solution obtained Is left to stand for 10 to 12 hours. Subsequently,
the amount given above of sodium hydroxide dissolved in 1 ml of distiled
water, the aqueous solution of sorbitol and finally the ethanolic solution
of the raspberry flavour are dropped in under stirring. The active
Ingredient is added in small portions to this mixture and suspended by
using a submerged homogenizer. Finally, the suspension is sup- 30
plemented to 100 ml by adding sufficient distilled water and the syrupy
suspension is led through a colloid mill. Claims 35 Claims for the
following Contracting States  AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL,
SE 1. A compound of formula (1), 40 



45                                                     (I) [err] [err] 50
wherein X         represents an oxygen atom or an NR group, wherein R
represents a hydrogen atom or a [err] alkyl or [err] cycloalkyl group, or a
carbocyclic 55                    [err] aryl or carbocyclic [err]
aryl-[err] alkyl group optionally substituted on the aromatic ring by one
or more halogen atoms, [err]alkyl or [err] alkoxy groups; [err] and [err]
together represent a methylene group or, when X is a NR group, one of [err]
and [err] additionally 23    EP 0 414 421 B1 represent a hydroxyl group and
the other additionally represents a methyl group; R3        represents a
hydrogen atom or a phenyl group optionally substituted by one or more
halogen atoms, [err] alkyl, [err] alkoxy or hydroxyl group; Ph
represents a phenyl group unsubstituted or substituted by one or more
halogen atoms, [err] 5                 alkyl, [err] alkoxy, hydroxyl or
trihalomethyl groups; and n         is1,2,3; and optical isomers and
mixtures thereof and all acid addition and quaternary ammonium salts
thereof. 2.  A compound of formula (1) as defined In Claim 1 selected from
the group comprising: 10
1-oxa-2-oxo-3-tert-butyl-4methylene-8-[4,4-bis(4-fluorophenyl)butyl-3,8-dia
zaspiro [4,5] decane,
1-oxa-2-oxo-3-cyclohexyl-4-methylene-8-[,4,4-bis(4-fluorophenyl)butyl]
-3,8-diazaspiro [4,51 decane, 1-oxa-2-oxo-3-butyl-4-hydroxy-methyl-8
[4,4-bis(4-fluorophenyl)butyl)-3,8-diazaspiro [4,51 decane,
1-oxa-2-oxo-4-methylene-3-phenyl-8 [4,4-bis(4-fluorophenyl)
butyl]-3,8-diazaspiro t4,51 decane,
1-oxa-2-oxo-4-hydroxy-4-methyl-3-propyl-8-[2-(4-fluorophenyl)ethyll-3-8-dia
zaspiro [4,51 decane, 15
1,3-dioxa-2-oxo-4-methylene-8-[4,4-bis(4-fluorophenyl)butyl-8-azaspiro
14,5] decane,
I-oxa-2-oxo-3-cydohexyli4-hydroxy-4-methyl-8-[2-(4-fluorophenyl)ethyl]-3,8-
diazaspiro [4,51 decane and I-oxa-2-oxo-3-ethyl4-hydroxy-4-methyl-8-
[2-(4-fluorophenyl)ethyll-3,8-diazaspiro 14,5] decane and all optical
Isomers and mixtures thereof and acid addition and quaternary ammonium
salts thereof. 20 3.  A pharmaceutical composition which comprises a
compound of formula (I) as defined in claim 1 or a phar- maceutically
acceptable acid addition or quaternary ammonium salt thereof in admixture
with a pharma- ceutically acceptable carrier and/or additive. 25   4   A
process for the preparation of a compound of formula (1) as defined in
Claim 1 which comprises a) for the preparation of compounds of formula (I)
wherein X is a group NR, reacting a 2-oxo-3,8-dia- zaspiro[4,5]decane
derivative of formula (11), 30                                     0 35 ( I
I) [err] 40 



wherein R. [err] and [err] are as defined In claim 1, with a phenylalkane
derivative of formula (III). 45
(III) [err] 50 wherein [err], Ph and n are as defined In claim 1 and Y
represents a halogen atom or a [err]alkylsulfo- nyloxy or arylsulfonyloxy
group; or 55         b) for the preparation of compounds of formula (I)
wherein R' and [err] together are a methylene group, reacting a
4-ethynyl-4-hydroxypiperidine derivative of formula (IV), 24
1111111 111111 11111  111111 *   c   L   m  s   *    EP 0 414 421 B1 OH
(IV) 5               [err] 10 wherein [err], Ph and n are as defined above,
with an isocyanate of formula R-NCO wherein R Is as de- fined above and
either a) for compounds wherein X is an oxygen atom, cyclizing in an acidic
medium the 4-carbamoyloxy-4-ethynylpiperdine derivative of the formula (V)
as prepared 15        above 20 [err] 25 wherein R, [err] Ph and n are as
defined above and reacting the resulting salt of formula (VI), [err] 35 CH2
wherein R, [err] Ph and n are as defined above, with water; or 40
[err] for compounds wherein X Is a group NR, cyclzing In a basic medium the
compound of the formula (V) as defined and prepared above; or c) for the
preparation of compounds of formula (I) as defined in process (b) (a)
above, cyclizing In an acidic medium a 4-carbamoyloxy-4-ethynylpiperidine
derivative of the formula (V) as defined above 45        and reacting the
obtained salt of formula (VI) as defined above with water; or d) for the
preparation of compounds of formula (l) as defined In process (b) (err)
above, cyclizing in the presence of a base a
4-carbamoyloxy-4-ethynylpiperidine derivative of formula (V) as defined
above; or 50        e) for the preparation of a compound of formula (I)
wherein Is X is a group NR and one of [err] and [err] is a hydroxy group
and the other Is a methyl group, reacting a 4-acetyl-4-hydroxypipridine
derivative of formula (VII), 55 25 



* C   L   M   S *    EP 0 414 421 B1 OH [err] (VII) I CH3 10 wherein [err],
Ph and n are as defined above, with anisocyanate of formula R-NCO, wherein
R is as de- fined above, and cyclizing the thus formed compound of formula
(VIII) 15 (VIII) [err] wherein R, [err] Ph and n are as defined above; 25
or f) for the preparation of compounds of formula (I) as defined for
process (e) above, cyclizing a 4-acetyl- 4-carbarnoyloxypiperidine
derivative of formula (VIII) as defined above; followed if desired or
necessary, by reacting a compound of formula (I) as prepared above wherein
X is an oxygen atom and [err] and 30      R2 together are a methylene group
with an amine of formula [err]2 wherein R is as defined above in order to
prepare a compound of the formula (I) wherein X is a group NR and one of
[err] and [err] is a hydroxyl group and the other is a methyl group, and/or
if desired or necessary, transforming a compound of the formula (I) as
prepared above into another compound of the for- 35      mula (I) as
defined in Claim 1, and/or desired or necessary, reacting a compound of
formula (I) as prepared above with an acid to obtain the acid addition salt
thereof and/or treating a salt of a compound of the formula (I) as prepared
above with a base to liberate the base form thereof and /or converting a
thus prepared compound of the formula (I) into its quaternary ammo- 40
nium salt. 5. A process as claimed in claim 4 process a) wherein Y is
either a chlorine or bromine atom or a p-tolue- nesulphonyloxy group. 4 6.
A process as claimed In claim 4 process (b) ([err] wherein the reaction is
carried out as a single step without separating the compound of formula
(V). 7. A process as claimed in claim 4 process e) which comprises carrying
out the reaction in the presence of triethylamine at the boiling point of
the reaction mixture. 50  8. The use of a compound of formula (I) as
defined in claim 1 in the manufacture of a medicament for the treatment of
hypoxic brain damage in mammals. 9. The use of a compound of formula (I) as
defined in claim 1 for the manufacture of a medicament for use in
inhibiting calcium-uptake in mammals. 55 10. A process for the preparation
of a pharmaceutical composition as defined in Claim 3 which comprises 



admixing a compound of formula (I) or a pharmaceutically acceptable acid
addition or quaternary ammo- nium salt thereof as defined in Claim 1 with a
pharmaceutically acceptable carrier and/or additive. 26
111111111111111111111    EP 0 414 421 B1 Claims for the following
Contracting States  ES, GR 1. A process for the preparation of a compound
of formula (I) 5
0 10              Ph- CH- (CH2)n- N R3 [err] 15 wherein X
represents an oxygen atom or an NR group, wherein R    represents a
hydrogen atom or a [err] alkyl or [err] cycloalkyl group, or a carbocyclic
[err] aryl or carbocyclic [err] aryl-[err] alkyl group optionally
substituted on the aromatic ring by 20                 one or more halogen
atoms, e[rr] alkyl or [err] alkoxy groups; [err] and [err]    together
represent a methylene group or, when X is a NR group, one of [err] and
[err] addi- tionally represent a hydroxyl group and the other additionally
represents a methyl group; [err]          represents a hydrogen atom or a
phenyl group optionally substituted by one or more ha- logen atoms,
[err]alkyl, [err] alkoxy or hydroxyl group; 25      Ph           represents
a phenyl group unsubstituted or substituted by one or more halogen atoms,
[err] alkyl, [err] alkoxy, hydroxyl or trihalomethyl groups; and n
is 1,2.3; and optical isomers and mixtures thereof and all acid addition
and quaternary ammonium salts thereof, which comprises a) for the
preparation of compounds of formula (1) wherein X Is a group NR, reacting a
2-oxo-3,8-dia- zaspiro[4,5]decane derivative of formula (11), 0 35 40 [err]
45        wherein R, [err] and [err] are as defined above, with a
phenylalkane derivative of formula (111), (III) 50 [err] [err] 55 wherein
[err], Ph and n are as defined above and Y represents a halogen atom or a
[err] alkylsulfonyloxy or arylsulfonyloxy group; or 27
11111111111111111111 *   c   L  M   S   * 



EP 0 414 421 B1 b) for the preparation of compounds of formula (I) wherein
[ERR] and [ERR] together are a methylene group, reacting a
4-Ethynyl-4-hydroxypiperidine derivative of formula (IV), 5 [err] CCH 10
wherein R3, Ph and n are as defined above, with an Isocyanate of formula
R-NCO wherein R is as de- fined above and either 15              a) for
compounds wherein X is an oxygen atom, cyclizing in an acidic medium the
4-carbamoy- loxy-4-ethynylpiperdine derivative of the formula (V) as
prepared above 20 [err] 30         wherein R. [err] Ph and n are as defined
above and reacting the resulting salt of formula (VI), 35          Ph
-CH-(CH2 )n-? R3 [err] 40 wherein R, [err] Ph and n are as defined above,
with water, or [err]) for compounds wherein X is a group NR, cyclizing in a
basic medium the compound of the formula (V) as defined and prepared above;
or 45        c) for the preparation of compounds of formula (I) as defined
in process (b) (a) above, cyclizing In an acidic medium a
4-carbamoyloxy-4-ethynylpiperidine derivative of the formula (V) as defined
above and reacting the obtained salt of formula (VI) as defined above with
water, or d) for the preparation of compounds of formula (I) as defined in
process (b) (err) above, cyclizing in the so         presence of a base a
4-carbamoyloxy-4-ethynylpiperidine derivative of formula (V) as defined
above; or e) for the preparation of a compound of formula (I) wherein is X
is a group NR and one of[err] and [err] is a hydroxy group and the other is
a methyl group, reacting a 4-acetyl-4-hydroxypipridine derivative of
formula (VII), 55 28    EP 0 414 421 B1 OH [err] CH3 10 



wherein R3, Ph and n are as defined above, with an isocyanate of formula
R-NCO, wherein R is as defined above, and cyclizing the thus formed
compound of formula (VIII) 5 [err] (VIII) 20 [err] 0 25        wherein R,
[err] Ph and n are as defined above; or f) for the preparation of compounds
of formula (1) as defined for process (e) above, cyclizing a 4-acetyl-
4carbamoyloxypiperidine derivative of formula (VIII) as defined above;
followed If desired or necessary, 30            by reacting a compound of
formula (1) as prepared above wherein X Is an oxygen atom and [err] and R2
together are a methylene group with an amine of formula R-NH2 wherein R is
as defined above In order to prepare a compound of the formula (I) wherein
X is a group NR and one of [err] and [err] Is a hydroxyl group and the
other is a methyl group, and/or if desired or necessary, 35
transforming a compound of the formula (1) as prepared above Into another
compound of the for- mula (I) as defined above, and/or desired or
necessary, reacting a compound of formula (1) as prepared above with an
acid to obtain the acid addition aft thereof and/or treating a salt of a
compound of the formula (I) as prepared above with a base to liberate the
base 40      form thereof and /or converting a thus prepared compound of
the formula (1) into its quaternary ammo- nium salt. 2. A process as
claimed In claim 1 process a) wherein Y is either a chlorine or bromine
atom or a p-toiue- nesulphonyloxy group. 45 3. A process as claimed in
claim 1 process (b) (err) wherein the reaction is carried out as a single
step without separating the compound of formula (V). 4. A process as
claimed in claim 1 process e) which comprises carrying out the reaction in
the presence of 50      triethylamine at the boiling point of the reaction
mixture. 5. A process as claimed in Claim 1 for the preparation of a
compound of formula (1) as defined in Claim I selected from the group
comprising:
1-oxa-2-oxo-3-[drt-buty4methyaene-n-e4,4-bis(4-fluorophnyi)buty-3,8-diazasp
iro [4,51 decane I -oxa-2-oxo-3-cydohoxyi-4-met
hyine-8-1,4,4-bis(4-fluorophenyi)buty -3,1-diazaspiro [4,51 decane, 55
I -oxa-2-oxo-3-butyl-4-hydroxy-methyl-8
[4,4-bis(4-fluorophenyl)butyll3,8-diazaspiro [4,5] decane,
1-oxa-2-oxo-4-methylene-3-phenyl-8
[4,4-bis(4-fluorophenyl)-butyl]-3,8-diazaspiro [4,51 decane,
15xa-2-oxo,4-hydroxy-4-methy[-3-propy4-5-,2-(4-fluorophenyi)ethyl-3,8-diapi
ro 14,51 decane, I 11111! I   N      1    EP 0 414 421 31
1,3-dioxa-2-oxo-4-methylene-8-[4,4-bis(4-fluorophenyl)butyl]-8-azaspiro
[4,5] decane, 



1-oxa-2-oxo-3-cyciohexyi-4-hydroxy-4-methyl-8-[2-(4-fluorophenyl)ethyQ-3,8-
diazaspiro [4,5] decane and 1-oxa-2-oxo-3-ethyi4-hydroxy 4-methyl-8-
[2-(4-fluoropheny1)-sthyi-3,8-diazaspiro [4,5] decane 5       and all
optical isomers and mixtures thereof and acid addition and quaternary
ammonium salts thereof. 6   The use of a compound of formula (I) as defined
in claim 1 in the manufacture of a medicament for the treatment of hypoxic
brain damage in mammals. 10  7.  The use of a compound of formula (I) as
defined in claim 1 for the manufacture of a medicament for use in
inhibiting calcium-uptake in mammals. 8. A process for the preparation of a
pharmaceutical composition which comprises as active ingredient a compound
of formula (I) or a pharmaceutically acceptable acid addition or quaternary
ammonium salt 15     thereof as defined In Claim 1, wherein the active
ingredient is admixed with a pharmaceutically acceptable carrier and/or
additive. PatentansprOche 2   Patentanspriiche fMr folgende Vertragsstaatsn
AT, BE, CH, DE, DK, FR, GB, IT, Li, LU, NL, SE 1 Verbindung der Formel (I)
25                                                               0 30
Ph-CH-(CH2)- rNT R3 R1    R2 3S wormn X ein Sauerstoffatom oder eine
NR-Gruppe darstellt, wobel R sin Wasserstoffatom oder sine CI-Iz-Aikyl-
oder Cj-Cycloalkylgruppe oder sine carbocyclische 40     CC-irAryl- oder
carbocyclisohe CgAryl-C1.14-Alkylgruppe darstelt, welche wahlwelse am
aromati- schen Ring mit einem oder mehreren Halogenatomen, C,4-Alkyl- oder
C1-ei'koxygruppen substitulert sind; R1 und R2 zusanmmen sine
Methylengruppe darstelien, oder wenn X sine NR-Gruppe lst, eine Gruppe von
R1 und R2 auferdem sine Hydroxyigruppe und die andere augerdem sine
Methylgruppe dar- 46      sitelt; R3 sin Wasserstoffatom oder sine
Phenylgruppe, wahiwelse substituiert mit sinem odor mehreren Halogenatomen,
C 41-Aikyi-, C, -cAkoxy- oder Hydroxyigruppen, darstellt; Ph sine
Phenylgruppe darstelit, die unsubstituiert oder substituiert mit einem oder
mehreren Ha- logenatornen, C1e-AikyI-, C,-Aikoxy-, Hydroxyl- oder
Trihalomethyl-Gruppen ist; und 50            n 1, 2 oder 3 ist; und deren
optische Isomere und Mischungen und ails ihre SAureadditions- und
quaternaren Am- moniumsaize. 2.  Verbhndung der Formal (1) gemai Anspruch
1, ausgewAhit aus der Gruppe, welche urnfat: ss
1-Oxa-2-oxo-3-tbrt-butyl-4-methylen-8-[4,4-bis(4-fluorphenyl)butyl3,8-diaza
spiro[4,5]decan, 1
-Oxa-2-oxo-3-cyclohexyx-4-methylen-8-[4,4-bis(4-fluorphenyl)butyfl3,8-dlaza
spiro[4,5jdecan, 1
-Oxa-2-oxo-3-butyi-4-hydroxy-msthyl-8-[4,4-bis(4-fluorphenyl)butyl]-3,8-dia
zaspiro[4,5]decan, 1
-Oxa-2-oxo-4-methylen-3-phenyl-S-[4,4-bis(4-fluorphsnyl)butyl]-3,8diazasplr
o[4,5idecan, 30 Ili! 111111111111 111111I11I11I   



EP 0 414 421 B1
1-Oxa-2-oxo-4-hydroxy-4-methyi-3-propyli8-[2-(4-fluorphenyl)ethyil-3,8-diaz
aspiro[4,5]decan, 1
,3-Doxa-2-oxo-4-methylen-S-[4,4-bis(4-fluorphsnyl)butyl-8-azaspiro[4,5]deca
n,
1-Oxa-2-oxo-3-cyciohexyl-4-hydroxyr-4-mthyl-S-[2-(4-fluorphsnyl)ethyl)-3,8-
diazaspiro[4,Sidec an und 5
1-Oxa-2-oxo-3-ethyi4hydroxy-4-msthyi4(-2<4-fluorphsnyl)ethyQ-3,8-diaspiro[4
,5Jdecan und alle ihre optischen Isomers und Mischungen und ihre
Saureadditions- und quaternaren Am- moniumsalze. 3.  Pharmazeutische
Zusammensetzung, umfassend sine Verbindung der Formal (I) gemaB Anspruch I
oder 10      sines ihrer pharmazeutisch annehmbaren Saureadditions- oder
quaternaren Ammoniumsalze in Mi- schung mit einem pharmazeutisch
annehmbaren Trager undloder Zusatzstoff. 4. Verfahren zur Herstellung einer
Verbindung der Formel (I) gernam Anspruch 1, welches unfabft: a) zur
Herstellung von Verbindungen der Formel (I), in denen X sine NR-Gruppe ist,
Umsetzung sines 15        2-Oxo-3,8-diazaspiro[4,5)decan-Derivats der
Formrl (II) 15~~~~~~~~~~~~~~~~1 0 20                       \       0-C V
H~~cIHN C-N-R                                (I ) 2S R1   R2 30
worin R, RI und R2 wis in Anspruch 1 definiert sind, mit einem
Phenylalkan-Derivat der Formel (111) 35                Ph - CH-(CH2)n-Y R3
40 worin R3, Ph und n wis in Anspruch I definiert sind und Y sin
Halogenatom oder sine C1j-AI- kylsulfonyloxy- odor Arylsulfonyloxy-Gruppe
darstellt; odor b) zur Herstellung von Verbindungen der Formal (I), In
denen R1 und R2 zusammen sine Methylengrup- 45         pe sind, Umsetzung
sines 4-Ethinyl-4-hydroxypiperwdin-Derivats der Formel (IV) /  \OH(I Ph
-CH-(CH2 )n-N9I)KOH 50n R3 55              worin R3, Ph und n wie oben
definiert sind, mit einem Isocyanat der Formel R-NCO, worin R wie oben
definiert ist, und entweder (a) fOr Verbindungen, in denen X sin
Sauerstoffatom ist, Cyclisierung des wie oben hergestellten
4-Carbamoyloxy-4-ethinylpiperidin-Derivats der Formel (V) in sinem sauren
Medium 31 j                                                         I
l~~~~~~~~~jlI1~~~~~~~~ ~111111 M   11111 111$1 II INi    EP 0 414 421 B1 



0 O-C- NHR 5    Ph -CH-(CH2)n-NQ I3                               C-CH n3
(V) 10 wobel R, R3, Ph und n wie oben definibrt sind, und Umsetzung des
resultierenden Seizes der Formel (VI) 15
O-C  NR Ph-C    (CH2 )n- r4                              1
(VI ) R3 20                                                      CH2 worh
R, R3, Ph und n wie oben def iniert sind, mit Wasser, oder i) fOr
Verbindungen, in denon X sine NR-Gruppe let, Cyclisierung der wib oben
definierten und 25         hergestellten Verbindung der Formel (V) in
einemn basbschen Medium; oder c) zur Herstellung von Verbindungen der
Formel (I), die wie In Verfahren (b) (a) obon definlert sind, cyclisierung
eines 4-Carbamoyloxy-4-ethinylpiperldin-Derivats der obigen Formal (V), in
einom sau- rem Medium und Umsetzung des erhaltenen Saizes der obigen Formel
(VI) mit Wasser; 30              odor d) zur Herstellung von Verbindungen
der Formel (I). die wie in obigern Verfahren (b) (O) definbert sind,
Cydisierung oines 4-Carbamoyloxy-4-ethinylpiperldin-Derivats der obigen
Formel ( In Gogenwart ei- ner Base; oder 35         e) zur Herstellung
einer Verbindung der Formel (I), in der X eine NR-Gruppe ist und shie
Gruppe aus R. und R2 elne Hydroxygruppe und die andere eine Mothyigruppe
lat. Umsetzung eines 4-Acetyl-4 hydroxypiperidin-Derivats der Formel (VII)
40                                                      OH PhP-CH
-(CH2)A-N7                                                  ) q
c=0                (VII) 45                     R3
I CH3 worin R3, Ph und n wie oben dod iniert sind, mit einem Isocyanat der
Formol R-NCO; wobei R 50         wie oben definiert ist, und Cycisierung
der so gebildebn Verbindung der Formel (Vill) 55    EP 0 414 421 B1 [err] 5
10                                                  0 worin R, R3, Ph und n
wie oben definiert sind; oder n zur Hersteliung von Verbindungen der Formel
(1), die wie in obigem Verfahren (a) definiert sind, 



15        Cycisierung sines 4-Acetyi-4-carbamoyloxypipsfldin-Derivats der
obigen Formal (VilI); gefoigt. falls gewLinscht odor erforderlich, von
Umsetzung elnerwis oben hergestellten Verbindung der Formdl (1), in derX
sin Sauerstoffatomn bst und R1 und R2 zusammen sine Methylengruppe sind,
mit elnem Amin der Formal R-NH2, wobei R wbs oben definlert ot, um sine
Verbindung der Formel (I) herzustilen, In der X sine NR-Gruppe ist und sine
20      Gruppe aus RI und R2 sine Hydroxylgruppe und die andere sine
Methylgruppe lit und/oder, falls gewLinscht oder erforderlich, Umwandlung
einer wis oben hergesteliten Verbhdung der Formel (I) In sine weiters
Verbindung der Formel (1) gemAl Anspruch 1, undloder falls gewLinscht odor
erforderlich, 25            Umsetzung ehnerwie oben hergestellten
Verbindung der Formal (I) mit einerSaure zum Erhalt lhres
Saureadditionssakzes und/oder Behandlung sines Sakzes einer wle oben
hergesteiiten Verbindung der Formel (I) mit einer Base zur Freisetzung der
Basdform und/oder Umwandlung einer so hergestailten Ver- bindung der Formal
(I) in ihr quaternares Amnmoniumsaiz. 30  5. Verfahren gemaB Anspruch 4,
Verfahren a), dadurch gekennuslchnet, dae Y entweder sin Chior- oder
Bromatom odsr sine p-Toiuodsulfonyhoxygruppe ist. 6  Verfahren gen-All
Anspruch 4, Verfahren (b) (p) dadurch gekennzelchnet, dat die Reaktfon als
Ehnstu- fenreaktion ohne Abtrennung der Verbindung der Formel (V
ausgeffihrt wird. 7. Verfahren gemaB Anspruch 4, Verfahren e), dadurch
gekennzslchnet, daB die Reakton in Gegenwart von Triethylamin am Siedepunkt
der Reaktionmischung durchgefLhrt wird. S. Verwendung einer Verbindung der
Formel (1) gemAll Anspruch I bei der Herstallung sines Medikaments zur
Behandlung von hypoxischen Hirnschaden bei Saugetieren. 40 9. Verwendung
einer Verbindung der Formel (1) gemaB Anspruch 1 zur Herstallung sines
Medikaments zur Verwendung bel der Inhibierung der Cacldumaufnahme bel
SAugetisren. 10. Verfahren zur Herstailung elner pharmazeutischen
Zusammensetzung gemai Anspruch 3, umfassend 45      die Mischung einer
Verbindung der Formel (I) oder sines Ihrer pharmazeutiach annehmbaren
Saureadditions- oder quaternaren Ammnoniumsalze gemaB Anspruch I mit einemn
pharmazeutisch an- nehmbaren Trager und/oder Zusatzstoff. Patentanspriche
fOr folgende Vertragsstoaten  ES, GR 50 1. Verfahren zur Herstallung siner
Verbindung der Formal (I) 55 33IIIIIc I 111I  S111111111111 4' ~ ~ ~
~       ~      ~      ~      ~      *    EP 0 414 421 B1 5 R3 R1       R2
10 worin X ein Sauerstoffatom oder sine NR-Gruppe darstellt, wobei 



R sin Wasserstoffatom odor sine CI,17-Alkyl- oder C34rCycloalkylgruppe odor
sine carbocyclische 1S      C-IrAryI odor carbocyclische C
-rAryl-C1.4-AIkylgruppe darstelt, welche wahlweise am aromati- achen Ring
mit einemn odor mehreren Halogenatornen, CI-4-Alkyl- odor C,
r-Alkoxygruppen substituiert sind; RI und R2 zusammen sine Methylengruppe
darstellen, odor, wenn X sine NR-Gruppe lit, sine Gruppe aus R1 und R2
augerdem sine Hydroxylgruppe darstelit und die anders auBerdem sine
Methylgruppe dar- 20      stellt; R3 sin Wasserstoffaton odor sine
Phenylgruppe darstellt, wahlweise substituiertmit elnem odermehreren
Halogenatomen, C-,1-Alkyl-, C, 4-AJkoxy- oder Hydroxylgruppen; Ph sine
Phenylgruppe darstelit, die unsubstituibrt odor substituiert mit sinem odor
mehreren Halogenato- men, C, 4-Alkyl-, CjcAlkoxy-, Hydroxyl- oder
Trihalomethyl-Gruppen Ist; und 2S      n 1, 2 odor 3 it; und deren
optischen Isomeren und ihren Mischungen und alien ihren Saureadditions- und
quaternaren Amnmoniumsalzen, weiches umfa~t a) zur Herstellung van
Verbindungen der Formdl (I), In denen X sine NR-Gruppe lot, Umsetzung sines
2-Oxo-3,8-diazaspirol4,5]decan-Derivata der Formel (II) 30 35
~~~~0- HN C-N-R                               (II) 40 R1     R2 worh R, R1
und R2 wie oben definiert sind, mit elnem Phenylalkan-Derivat der Formel
(IlI) (III) Ph - CH-(CH2)n -Y R3 worin R3. Ph und n wie oben definiert sind
und Y sin Halogenatorn oder esne C,-Alkylsulfonyloxy- oder
Arylsulfonyloxy-Gruppe darsteilt; oder b) zur Herstellung von Verbindungen
der Formel (I), in denen RI und R2 zusammen sine Met hylengrup- pe sind,
Umsetzung eines 4-Ethinyl-4-hydroxypiperidin-Derivats der Formal (IV) 34
~~~1111 11111111111    EP 0 414 421 B1 OH            (IY ) Ph-CH-(CH2 )(I
R3                               CCH worin R3, Ph und n wie oben definiert
sind, mit enem Isocyanat der Formel R-NCO, wobel R wie oben 10
defInlnrt ist, und entweder (a) fOr Verbindungen, in denen X ein
Sauerstoffatom let, Cycisierung des wib oben hergestellten 4-
Carbamoyloxy4-ethinylplperidin-Derivafs der Formel (V) in oinem sauren
Medium 15                                                               0
11 0-C.- NHR 



Ph -CH-(CH2)n-N6J   C 20 R3                                -~CH
MV worin R. R3, Ph und n wie oben dcefinlert sind, und Utfletzung des
resutitbrenden Saizes der Formdl 25        (VI) O-C= NR 30            Ph
-CH-(CH2)in-NI                                              (VI) R3
11 CH2 35 worin R, R3, Ph und n wie oben def inbert sind, mit Wasmer odor
B) fOr Verbindungen, in denen X sine NR-Gruppe let, Cyclislerung der
Verbindung der Forml (V), wb oben definlert und hergestellt, in elnem
basischen Medium; 48         odor c) zur Hersbellung von Verbindungen der
Formal (I), wib In obigem Verfahron (b) (a) dofiniert, Cyclisierung sines
4-Carbamoyloxy ethlnylpiperidin-Dwrlvate der obigen Formal (V), in einern
sau- rem Medium und Umsetzung des orhaltenen Salzes der obigen Formal (VI)
mit Wasser, oder 48         d) zur Herstellung von Verbindungen der Formel
(I), die wie In obigem Verfahren (b) (O) definlert sind, Cyclihierung sines
4-Carbamoyloxy-4-ethinylpipwrldin-Derivats derobigen Formal (V) in
Gegenwartei- nor Base; odor a) zur Herstmilung miner Verbindung der Formel
(1), in der X ohie NR-Gruppe ist und mine Gruppe aus so         R, und R2
mine Hydroxygruppe und die andere eine Methyigruppe let, Umsetzung mines
4-Actyl-4- hydroxypiperidin-Derivats der Formel (VII) 5s    EP 0 414 421 B1
OH Phi-CH-(CH2)-- 5                      I= R3
I               (VII) CH3 10 in der R3, Ph und n wib oben definiert sind,
mit einern Isocyanat der Formel R-NCO; wobei R wie oben definiert ist, und
Cydbierung der so gebildeten Verbindung der Formal (VIII) 15
0 11 O-C-NHR Ph-  C -C                  N(VI II) 20           Ph
2)nCH (CH2)n       C--CH3 I~~~~~ 



R3                             II 0 25        in der R. R3, Ph und n wib
oben definbert sind; oder f) zur Horstellung von Verbindungen der Formel
(1), die wbe fOr obiges Verhahren (e) definiert sind, Cyclisierung sines
4-Acetyi-4-carbamoyloxypiperidin-Derivats der obigen Formel (VilI);
gefolgt, falls gewunscht oder erforderlich, 30      von Umsetzung einer wig
oben hergestditten Verbindung der Formel (1), worin X sin Sauerstoffatom
Ist und R' und R2 zusammen sine Methylengruppe sind, mit sinem Amin der
Formal R-NH2, wobel R wbe oben ddfiniert ist, um sine Verbindung der Formel
(I) herzustellen, in der X sine NR-Gruppe ist und sine Gruppe aus R' und R2
sine Hydroxyigruppe und die andere sine Methyigruppe it undloder, falls
gewfnscht oder erfordrlich, 35      Umwandlung elner Verbindung der wie
oben hergestoliten Verbindung der Formel (I) in sine weltre Ver- bindung
der obigen Formel (1), und/oder falls gewfnscht odor erforderlich.
Umsetzung siner wib oben hergestelbten Verbindung der Formal (I) mit einer
Saure zum Erhalt ihres SWu- readditionssalzes und/oder Behandlung sines
Salzes miner wis oben hergesteilten Verbindung der Formal 40      (I) mit
eser Bass zur Freisetzung ihrer Baseform und/oder Umwandlung einer so
hergsstalltn Verbin- dung der Formal (I) in ihr quaternares Ammoniumsalz.
2. Verfahren gemAi Anspruch 1, Verfahren (a), dadurch gSeknnamlchnet, dall
Y entweder sin Chlor- oder Bromatom oder sine p-Todudsulfonyloxygruppe lt.
45 3. Verfahren gernmA Anspruch 1, Vertahren (b) (p), dadurch
gelkenneschnet, daB die Reaktion ais Einstu- fenreaktion ohne Abtrennung
der Verbindung der Formal (V) ausgelhrt wird. 4. Verfahren gernmB Anspruch
1, Verfahren (i), dadurch gelkennzelchnet, das die Resaktion in Gegenwart
50      von Triethylamin am Sibdepunit der Reaktlonmischung ausgefohrt
wird. 5. Verfahren gemsBAnspruch I zurHerstellung einerVerbindung der
Formal (I) genmdIAnspruch 1, die aus- gewihit ist der Gruppe, welche umnaft
1-Oxa-2-oxo-3-tbrt-butyi
4-methyien-8-[4,4-bis(4-fluorphenyi)butyi}-3,8diazaspiro[4,5]decan, 1
-Oxm-2-oxo-3-cyeohexy-4methylen-8-[4,4bis(4-fluorphsnyl)butylJ3,8-diazaspir
o[4,S]decan, s -Oxa-2-oxo-3-butyl-4-hydroxy-methyl-8-14,4-bis(4-flL
-.rphenyl)butylj3,8-diazaspiro[4,5]decan, 1
-Oxa-2-oxo-4mothyien-3-phenyi-8-14,4-bis(4-fluorpnenyl)butyi]-3,8-dlazaspir
o'45]decan,
1-Oxa-2-oxo-4-hydroxy-4-methyi-3-propyi-8-['2-(4-fluorphenyilehyi}3,&diazas
piroi4,5]decan, 3B          1  1l 11111 llll     1  1111 I ~~~~~~~~~~~~~~~~
EP 0 414 421 B1
1,3-Dioa-2-oxo-4-mothyien-8-14,4-bbs(4-fluorphenyl)butyq-8-azaspiro[-4,5)de
can, I-Oxa-2-oxo-3-cydoohexyl-hydroxy--ruthyd-8-[2-(4-fluorphenyi)eth
3,8-dlazaspiro[4,5decn und
1Oxa-2-oxo-3-ethyi4-hydromxthyi4-thyI-Sur2-(4-fluorphenyl)eth3,-d
diazaspiro0(4,5]de5 n und ailo ihre optischen Isomere und Mischungen und
Ihre Slureadditions- und quaternaren Amrnoniurn- s       saize. S.
Verwendung elner Verbindung der Formel (I) gernam  Anspruch I bei der
Herstellung sines Medikaments 



fOr die Behandlung von hypoxischen Hirnschlden bel Saugotieren. 7.
Verwendung elner Verbindung der Formal (I) gemAM Anspruch I zur Herstellung
sines Medikaments zur Verwendung der Inhiblerung der Cadciumaufnahme be!
Saugetieren. 8  Verfahren zur Herstallung einer pharmazeutischen
Zusamrnensetzung, die ale Wirkstoff sine Verbindung der Formel (I) odor
sines Ihrer pharmazoutisch annehmbaren Saureadditions- odor quaternaren
Ammo- niumsalze germa Anspruch I umfafit, dadurch gelknnaslchnet, daB der
Wirkstoff mit einem pharma- zeutisch annehmbaren Trager undloder
Zusatzstoff gemischt wird. Revendicatlons 20  Revendlcatlons pour lea Etats
contractants sulvants AT, BE, CH, DE, DK, FR, GB, IT, Li, LU, NL, SE 1
Compose de formule (I) 25 0 0-C              ) 3Ph-CH- (CH2)n  NQ    I I
~~~-x R3 3S                                                   R'        R2
dans laquelle X         represente un atoms d'oxygene ou un groups NR, obi
40              R    reprbosnte un atoms d'hydrogene ou un groups alkyle en
C112 ou un groups cycloalkyle on C3,., ou un groups carbocyclique aryle on
C-10 ou un groups carbocyclique aryle en Ce..10alkyle en C1.14,
eventuellemont substitues sur le cycle aromatique par un ou plu- sisurs
atomes d'hahglnes, des groupes alkyle en C1 4 ou alcoxy on C14; RI et R2
representbnt ensemble un groups methylene ou, loraque X eat un groups NR,
un des R1 et 4'S               R2 representb on outre un groupe hydroxyle
et l'autre rapresentb en outre un groups methyle; R3        reprsenbt un
atoms d'hydrogbne ou un groupe phenyle evontuellennent substtue par un ou
plusieurs atornes d'halogbnes,un groups alkyle en CI.4, un groups alcoxy en
C,- ou un grou- pe hydroxyle; Ph        representb un groups phenyle non
substitue ou substtue par un ou plusisurs atomes d'ha- so
logenes, des groupes alkyle on CI-4, alcoxy en C,, hydroxyle ou
trihalomethyle; et n         east 1,2,3; et lours isomeres optiques et
melanges et tous lours eels d'addition d'acddes et d'ammonium quatbrnalre.
2. Compose de formulo (I) tello qua dOfinle dans la revendication 1, ce
compose etant choisi dans le groups 55      comportant: Is
1-oxa-2-oxo-3-trt.butyl-4-mhthylene-8-[4,4-bis(4-fluorophenyI)butyl-3,8-dia
zaspko 14,5] decane, le
1-oxa-2-oxo-3-cydohexyl-4-methylene-8-[4,4-bis(4-fluorophenyl)butyl}3,8-di5
azspiro (4,5] decane, le
1-oxI42-oxo-3-butyl-4-hydroxy-m5thyl-]-4,4-bis(44luor]phenyl)butyll-3]8diaz
aspiro 14,51 decane, 37 1111111 111111 11111 IIIU 111111    EP 0 414 421 B1
le
1-oxa-2-oxo-4-methyiene-3-ph6nyi-8-[,44-bi(4-fluorophbnyl)-butylJ3,8-diazas
piro [4,51 d6cane, 



Il
1-oxa-2-oxo-4-hydroxy-4-m6thyl-3-propyl8-12-(4-fluorophhnyl)6thyi}-3,8-dlaz
aapiro 14,5- d6cane, I
1,3-dioxa-2-oxo-4-m6thylbno-8-14,4-bis(4-fluoroph6nyl)butyl}8-azaspiro
[4,5] d6cane, le
I-oxa-2-oxo-3-cydohexyl-4-hydroxy-4-m~thyl-8-[2-(4-fluoroph6nyl)bthyI]-3,8-
diazaspiro [4,5] d6ca- 5       ne, et le
1-oxa-2-oxo-3-6thyl-4-hydroxy-4-mnthy-8-[2-(4-fluorophenyl)-6thylJ3,8-diaza
spiro [4,5] d6cane et tous les isomeres optiques, melanges, additions
d'acides et sels d'ammonlim quaternaire de ceux-ci. 3. Composition
pharmaceutique qui comporte un compos6 de formula (1) tile quo dfinie dans
la revendi- 10      cation I ou un sel d'additlon d'acide de colul-cd ou un
sol d'ammonium quaternaire de celui-ci, acceptables on pharmacbe, on
m6lange avoc un support etlou additif acceptables en pharmacie. 4  Proo6d6
pour la prbparation d'un compose de formule (I) tolle quo dbfinbI dans la
revendication 1, co pro- c6d6 comportant leo points sulvants: a) pour Ia
prbparation des compos6s de formule (1) oui X sat un group. NR, on felt
rbagir un d6rivb de 2-oxo-3,8-diazaspiro[4,5]decane de formule (11), 0 20
11 0c R1 R2 30 ou R, RI et R2 sont tels quo d6finis dans la revendication
1, avec un dbriv6 phhnylaicane de formule (111). 35 (III) Ph   CH-(CH2)n -Y
40                          RJ o(i R3, Ph et n sont tels quo d6flhis dana
Is revendication I et Y represente un atome d'halogene ou un groupe
alkylaisfonyloxy en C1- ou un groups arylsulfonyloxy; ou 45        b) pour
la prbparation de composes de formula (1) ou R1 at R2 ensemble sont un
group. m~thylene, on felt rbagir un derivb de Ia
4-lthynyl-4-hydroxypip6rldine de formule (IV), OH            (Iv) 50 Ph
-CH-(CH2 )n - I                                CmCH R3 5. ou R3, Ph et n
sont tels quo dbfinis ci-dessus, avec un isocyanatb de formule R-NCO, ou R
est tel quo dOfini ci-dessus, et 38    EP 0 414 421 B1 solt a) pour lea
composes obi X eat un atome d'oxyghne, on cyclise, dans un milieu acide, le
d6riv6 de la 4-carbamoyioxy-4-6thynyipip6ridine de formule (V) comme
prepar6 ci-dessus 5
0 



11 gX O-C- NHR Ph -CH-(CH2)fn-NK)( R 3                               CCH 15
obi R, R3, Ph it n sont teis que d6f inis c-diessus, et on fait r6agir avec
de l'eau le sel r6sultant de formulb (VI) O-C  NR 20 Ph -CH-(CH
(VI) I                               -o~~2 R3
.11 25                                                      CH2 ou R. R3,
Ph et n sont tels que definis ci-dessus; ou so        iB) pour lea compos6a
ou X eat un groupi NR, on cyclise in milieu basique Is compos6 de formuli
(V) tel qua d6fini et pr6pare ci-dissus; ou C) pour la preparation des
comnpose6s de formulie (I) tels qui d6f inis dans le proced (b) (a)
ci-dossus, on cyclise dans un milieu acide un d6riv de I
4-carbmoyloxy-"thynylpipdrldine de formulb (V) tille 35         quo definie
ci-dessus et on fait reagir le sel obtenu de formule (Vi) tie que d6finie
ci-dessus avec de l'eau; ou d) pour la pr6paration des cornpos6s de formuli
(I) tels qui dbfinis dans le proced (b) (P) ci-dessus, on cydlib en
presence dune base un d6riv6 de la 4-carbamoyl-i4-hthynyipipirldine de
formule (V) 40        teill que definbe ci-dessus; ou e) pour la
preparation d'un compose de formule (I) ob X est un groupe NR et un des R,
et R2 eat un groupe hydroxy et l'autre eat un groupe m6thyle, on fait
reagir un deriv6 de la 4-acetyl-4-hydroxypipe- ridine de formuli (VII), 45
OH PhP-CH-(CH2)n-ND(VI R3                               C
(VII ) R I CH3 55 ouj R3, Ph et n sont tels qui definla ci-dessus, avec un
isocyanatb de formule R-NCO ou R eat tel qui defini ci-deswus, et on
cyclise le compose ainsi form" de formule (VIII) 39 1111111111MU11111 11111
11 1111    EP 0 414 421 B1 0 



sv 0-C-NHR 5          Ph- CH-(CH2 )-N-CH3
(VIII). 100 oO R, R3. Ph et n sont tob que d6finis ci-dessus; ou f) pour la
preparation de composes de formule (I) comme d6finis pour le procede (e)
ci-dessus, on cy- 15        dise un deriv6 de la
4-ac6tyl-4-carbamoyloxypip6rldine de formula (VII) comme d6fini ci-dessus;
et ensuite, si on le desire ou si cola eat n6cessaire, on fait reagir un
compos6 de formula (I) tel quo pr6pare ci-dessus, ou X eat un atome
d'oxygene et RI et R2 ensemble sont un groupe methylene, avec une amino de
formula R-NH2 oO R est tol quo defini ci- dessus, pour preparer un compose
de formula (I), ou X est un group. NR et un des R1 et R2 est un groupo 20
hydroxyle et l'autre est un group. m6thyl; et/ou si on le d6sire ou si cola
esat ncessaire, on transforms un compose de formule (I) tel quo pr6pare
ci-dessus en un autre compos6 de formula (I) tel qui d6f in dans la
revendication 1, etlou si on le desire ou si cola esat n6cessaire, 25
on fait reagir un compose de formula (I) tel quo prepare ci-dessus avec un
acide pour obtbnr son aol d'ad- dithon d'acide et/ou on traits un eol d'un
compose de formula (I) tbl quo prepar6 ci-dessus avec une base pour lib6rer
de cilui-ci la forms de base et/ou on transforms le compose ainsi pr6pare
de formule (I) en son aol d'ammonium quatbrnaire. 30  5  Proc6d6 tel que
revendiqu6 dans la revendication 4 proc6d6 a) ob Y esat solt un atome de
chiore ou de brome soit un groups p-tolubnesulfonyloxy. 6. Proc6d6 tel quo
revendiqu6 dans la revendicatlon 4 proc6d6 (b) (p) ob la rbaction esat miss
on oeuvre dans une Mtaps unique sans s6parer le compose de formul (V). 7.
Proc6de tel que revendiqu6 dans la revendication 4 procbd6 e) qui comportbe
Is fat d'effectuer Ia reactlon on pr6sence de tri6thylamine au point
d'6bulliton du melange r6actionnel. 8  Emploi d'un compose de formulo (I)
tel quo d6fini dans la revendication 1 pour la fabrication d'un m~di-
cament pour ie traitement de dommage hypoxique du cerveau chez les
mammifires. 9. Emploi d'un compos6 de formula (I) tel quo d6fini dons la
revendication I pour la fabrication d'un medi- cament destine a Mtrm utiis6
pour Inhiber la prise de calcium chez los mammNehres. 10. Proc6d6 pour la
pr6paratlon d'une composition pharmaceutique tells quo d6fMin dons la
revendication 45      3, qui comporto Is fait de m6langer un compos6 de
formule (I) ou un sal d'addition d'aclde ou d'ammonium quaternaire de
celui-ci, acceptable on pharmacies, tel quo d6fini dans la revendlcation 1,
avic un support et/ou un additif acceptables on pharmacise Revendlcatlons
pour lea Etats contractants sulvants ES, GR so 1. Proc6d6 pour la
preparation d'un compose de formula (I) 55 40        I IflI1j111 8I11111 !
ii ii II    EP 0 414 421 B1 OC            (I) 5         ~Ph-CH-(CH2)n-N'T9(



R3/ Io      -                     RI       R2 10R3R R dans laquelle X
reprsentb un atoms d'oxygene ou un group. NR, OU R       representb un
atoms d'hydrogene ou un group. aikyie on C-1.2 ou un group. cycloalkyle 15
en C3J, Ou un groups carbocyclique arylse en C-10 ou un group.
carbocyclique aryle en C610-alkyie en C-114, eventuellement substitues sur
le cycle aromatique par un ou plu- sieurs atomes dhalogenes, des groupes
alkyle en C1-4 Ou alcoxy en C14; R1 et R2   representent ensemble un group.
methyline ou, lorsque X eat un group. NR. un des R1 et R2 reprdsente en
outre un groups hydroxyle et l'autre repr6sents en outre un groups m6thyle;
20      R3        represents un atome d'hydrogene ou un group. phenyle
6ventuwllement substitue par un ou plusieurs atomes d'halogenes,un groups
alkyle en C14, un groups alcoxy en CI-4 ou un grou- p. hydroxyle; Ph
repr6sente un groups phenyie non substitue ou substitu6 par un ou plusleurs
atornes d'ha- 25                logenes, des groupes alkyle en C,14, alcoxy
Sn C,14, hydroxyle ou trihahomethyle; et n         est 1,2,3; et leurs
isombres optiques et m6langes et tous leurs Wsi d'addition d'acilcs et
d'ammonium quaternairs, cS proc6d6 comportant lea points sulvants a) pour
la pr6paration des compos6s de formule (I) ob X est un group. NR, on fait
rnagir un derive do w7        2-oxo-3,8-diazaspiro[4,5jd6cane de formulb
(II), 0 1 1 35                       _        -c H'N
(II) C-N-R 40 R1 ..R ob R, R1 et R2 sont Isis quo dOfinis plus haut, avec
un derive phenylalcane de formule (III), (III) Ph   CH-(CH2)n-Y 50 R3 OU
R3, Ph et n sont tsis quo definis ci-dessus et Y represents un atome
d'halogbne ou un groups alkyl- 55        sulfonyloxy en C, 4 ou un group.
arylsulfonyloxy; ou b) pour la preparation de compos6s de formuls (I) ou R1
et R2 ensemble sont un group. methylbne, on fait reagir un d6rive de la
4-6thynyl-4-hydroxypipdridine de formule (IV), 41        I 111111i IIII 111
h11 11111 1111    EP 0 414 421 B1 OH             (IV) Ph -CH-(CH2 )n_ 5  ~
~ ICCH 



R3 ob R3, Ph et n sont tols quo d6finis ci-dessus, avec un isocyanats de
formulo R-NCO, 00 R eat tod quo 10         defini ci-dessus, et soft a)
pour lea composes ou X set un atoms d'oxygene, on cyclise, dane un milieu
acide, Is d6rive de la 4-carbarnoyloxy-4-ethynylpip6ridine de formul (V)
cornme prpare ci-doesus 15
0 1S                                          o~~~~~~~~~~~~~~~~~~~~~~1
O-C-NHR 20    Ph -CH-(CH2)n ICC R3                                    vCH
25         OU R, R3, Ph et n sont tols quo dMinis ci-dessus, et on feat
reagir avec de lNeau Is sel resultant de formula (VI) 30    Ph -
CH-(CH2)-CO(I R3                      ~~~~~~~~~~~~~~IJ CH2 35cl2 o0 R, R3,
Ph et n sont tels quo definis ci-dessus; ou O) pour les composbo 00 X est
un groups NR, on cyclise en milieu basique le compose de formula 40
(V) tod quo defini et prepare ci-dessus; ou c) pour Ia preparation des
composos de formula (I) tods quo dMfinis dana lo proced6 (b) (a) ci-dessus,
on cyclise dans un milieu acide un derive de la
4-cubamoyloxy-4-6thynylpiperldine de formule (V) toll quo deflinh ci-dessus
et on fait reagir Is sel obtenu de formula (VI) toile quo d6finie ci-dessus
avoc de 45        l'sau; ou d) pour Is preparation des compos6s de formule
(l) tels qus dMinis dans le proced6 (b) (P) ci-dessus, on cyclise on
pr6sence d'une base un derive de la 4-carbamoyl-oxy-4-6thynylpipnridine de
formule (V) tolle quo definis ci-dessus; 50         ou e) pour la
preparation d'un compos6 de formuls (I) oO X est un groupe NR et un des RI
et R2 est un groups hydroxy et l'autre est un group. m6thyle, on fait
reagir un defive de la 4-acetyi4-hydroxypip6- ridine de formula (VII), 55
U2       1!Ij hu  !1111111111111111    EP 0 414 421 B1 OH Ph-CH-(CH2)r-NcTX
5                              C c   0            (VII) R3
I CH3 



10 ob R3, Ph at n sont talb quo dbfinls ci-dessus. avoc un isocyanato de
formule R-NCO ob R est tel quo defini ci-dessus, et on cyciiso la compose
asina forme de formula (VlIl) 15
0 O-C-NHR 20         PhC CH-(CH2 n-H3
(VIII) 0 25 ob R. R3, Ph et n sont tae quo dMfinis ci-dessus; ou f) pour la
preparation de composes de formule (I) cornme dfinis pour le procede (e)
ci-dessus, on cy- cise un d6rlve de la 4-acbtyl-4-carbamoyloxypip6tidine de
formula (VlI) comme dhfini ci-dessus; 30      et ensulte, si on Is disire
ou si cola set necossaIre, on filt reagir un compose de formula (I) tel quo
prepare ci-dessus, ob X oet un atome d'oxygene et R, et R2 ensemble sont un
groups methylene, avec une amine de formule R-NH2 ob R est tdl quo dWini
ci- dessus, pour preparar un compose de formula (1), ob X sat un groups NR
et un des R' at R2 eat un groups hydroxyle et l'autre est un groups
m~thyle; 35      etiou si on ls d6sireou si cda est n6cessaire, on
transforms un compose de formula (1) tdl quo pr6pare ci-dessus an un autre
compos6 de formule (1) tel quo d6flni precedamment, et/ou sl on Is d6sire
ou si cola set necessaire, on fait reagir un compose de formula (1) tel qua
prepare ci-dessus avoc un acids pour obtenr son sel d'ad- 40      dition
d'acide et/ou on traite un aol d'un compos6 de formula (I) tel quo prepar6
ci-cassus avec une bass pour Iib6wrr de celul-ci Is forms de base at/ou on
transforms le composb ainsl prepare de formula (1) on son sel d'ammonium
quatarnaire. 2. Proced6 tdl quo revendiqu6 dans la revendication I proced6
a) ob Y oat solt un atome do chbore ou do 45      brome solt un groups
p-toluenesulfonyloxy. 3. Procede tel qua revendiqu6 dans la revendication I
procd6 (bXp)oo la r6action set mise on osuvre dans une 6tape unique sans
s6paration du compos6 de formulh (V). 4. Proced6 selon la revendication 1
proc6de a) qul comports le fait de mettre la reaction on oeuvre on pr6-
sence de tri6thylamine au point d'ebullltion du melange r6actionnel. 5.
Proc6d6 selon Is revendication 1 pour la preparation d'un compose de
formule (1) tolls quo d6finlh dane Ia revendication 1, ce compose 6tant
cholsi dans le groups comportant: eIs
-oxa-2-oxo-3-tort.butyi-4-methylne-8-[4,4-bis(4-fluoroph6nyl)butyl-3,8-diaz
piro 14,51 decane, sle
1-oxu-2-oxo-3-cycohaxyl-4-methylene-8-[4,4-bise(4-fluoroph6nyl)butyl}3.8-di
azaspiro [4,5] decane, le
i-oxa-2-oxo-3-butyl-4-hydroxy-m6thyl-8-[4,4-bis(4-fluoroph6nyl)butyfl3,8-di
azaspiro [4,5] d6cane, Is
1-oxa-2-oxo-4-m6thyl-3-phdnyl-5-[4,4-bis(4-fluoroph6nyl)-butyl]-3,8-dimaspi
ro (4,51 d6cane, 43   1 1||1|    L    11|1ll1111 11|    EP 0 414 421 B1 le
1-oxa-2-oxo-4-hydroxy4-mithyl-3-propyt-8-[2-(4-fluorophdnyl)6thyl]-3,8-diaz
aspiro 14,51 decane, le
1,3-dioxa-2-oxo-4-m6thyline-8-[4.4-bis(4-fluorophenyl)butyiJ-8-azaspiro
[4,51 d6cane, le
1-oxa-2-oxo-3-cydohexyi-4-hydroxy-4-methyl-[2-(4-fluoroph6nyl)Athyl}3,8-dia
zaspiro [4,51 deca- 



no, et 5       le
1-oxa-2-oxo-3-ethyi-4-hydroxy-4-m6thyl-8-[2-(4-fluorophenyi)-6thyIl-3,8-dia
zaspiro 14,5] decane et tous les isomnres optiques, mlanges , additions
d'acides et seis d'ammonium quatemaie de ceux-ci. 6. Empiol d'un-compos6 de
formula (I) tel que d6fini dana la revendication I pour la fabrication d'un
m6di- cament pour le traitement de dommage hypoxique du cerveau chez les
mnmmlflres. 10 7.  Emploi d'un compos6 de formule (1) tel que defini dans
le revendication I pour la fabrication d'un m6di- cament destine a etre
utilis pour Inhiber Is pries de calcium chez lea mammifiras. a   Proced6
pour la preparation d'une composition pharmaceutique qui comportb comma
ingredient actif un 15      compos6 de formula (1) ou un see d'addition
d'acide ou d'ammonium quaternaire de celui-ci, acceptable en pharmacie, tei
qua d6fini dane Ia revendication 1, ou l'Ingr6dient actif est melange avec
un support et/ou un additf acceptables en pharmacie. 20 25 30 35 40 48 50


