
EP 0 412 820 B1 Description The invention relates to
2-oxo-1-oxa-8-azaspiro[4,5]decane derivatives, processes for their
preparation and pharmaceutical compositions thereof. 5      A number of
therapeutically useful 2-oxo-1 -oxa-3,8-diazaspiro[4,5]decane derivatives
have been descri- bed in the literature, e.g. CA. 71, 91359d (1969); CA
719668t (1973); C.A. 78,23876g (1973); C.A. 81, 33153a and 105368b (1974);
C.A. 95, 161765e (1981); as well as in the DE patent specifications Nos.
2,013,729, 2,013,668 and 2,163,000; in the BE patent specifications Nos.
775,984, 774,170, 786,631 and 825,444; in the GB patent specification No.
1,100,281; in the published NL patent application No. 7,214,689 10  as well
as in the US patent specifications Nos. 3,555,033, 3,594,386, 4,244,961 and
4,255,432 and EP-A- 292400. We have now found a novel range of compounds
wherein the nature of the substituents bound the 4-pos- ition and
optionally in the 3-position of the spirodecane skeleton are substantially
different. According to one aspect of the present invention, there are
provided compounds of formula (I) 15 [err] [err]
(I) 20 [err] [err] 25 wherein X          represents an oxygen atom or a >NR
group, wherein R         represents a hydrogen atom or a [err] alkyl,
[err]cyclalkyl or a tosyl group, or a carbocyclic [err] aryl or carbocyclic
[err]aryl [err]alkyl group optionally substituted on the aromatic ring 30
by one or more halogen atoms, [err] alkyl, [err]alkoxy or trihalomethyl
groups; [err] and [err]  together represent a methylene group or, when X is
a >NR group, one of [err] and [err] may addi- tionally represent a hydroxyl
group whilst the other one is a methyl group; and [err]        represents a
hydrogen atom or a benzyl, ([err]alkoxy)carbonyl, phenoxycarbonyl, formyl,
piper- idin-1-ylcarbonyl, morpholin-4-ylcarbonyl,
4-methylpiperazin-1-ylcarbonyl, 4-(2-hydroxye- 35
thyl)piperazin-1-ylcarbonyl, 2-chloro-3-nicotinoyl-carbarnoyl, [err]
alkylcarbamoyl group or ben- zyloxy-carbonyl and optical isomers and
mixtures thereof and all acid addition and quaternary ammonium salts
thereof, and the compound of formula (I) wherein X is >NR in which R is a
2-(3,4-dihydroxyphenyl) ethyl] group, [err] is 40  a hydroxy group, R2 is a
methyl group and [err] is a benzyl group, and optical isomers and mixtures
thereof. The compounds of the formula (I) may contain one or more
asymmetric carbon atom(s) and consequently, they may exist in various
stereoisomeric forms. Furthermore, the compounds of the formula (I) may
also be in the form of bases, acid addition or quaternary ammonium salts,
racemates, individual optical isomers and their mixtures, all of which may
occur in the form of various solvates such as hydrates. All these compounds
45  and mixtures are within the scope of the present invention. According
to another aspect of the invention there is provided a process for the
preparation of compounds of the formula (I) and acid addition and
quaternary ammonium salts thereof, which comprises a) for the preparation
of compounds of formula (I) wherein [err] and [err] together are a
methylene group, re- acting a 4-ethynyl-4-hydroxypiperidine derivative of
formula (III), 50 [err] 55 [err] wherein [err] is as hereinbefore defined,
with an isocyanate of the formula R-NCO, wherein R is as herein- 2
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Date:    EP 0 412 820 B1 before defined, and cyclizing the thus obtained
4-carbamoyloxy-4-ethynylpiperidine derivative of formula [err] 10
[err]                              (II) wherein R and [err] are as defined
above, either a) for compounds wherein X is an oxygen atom, in an acidic
medium and reacting the resultant com- pound of formula (VI), 15 NR 20
[err]                     (VI) CH2 [err] 25         wherein R and [err] are
as defined above with water; or [err] for compounds wherein X is a group
NR, in a basic medium; or b) for the preparation of compounds of formula
(I) as defined in process (a) [err) above, cyclizing in an acidic medium a
4-carbamoyloxy-4-ethynylpiperidine derivative of formula (II) as defined
above, and reacting the 30      resultant compound of formula (VI) as
defined above with water, or c) for the preparation of compounds of formula
(I) as defined in process (a) ([err]) above, cyclizing a 4-car-
bamoyloxy-4-ethynylpiperidine derivative of formula (II) as defined above,
in a basic medium; or 35      d) for the preparation of compounds of
formula (I) wherein X is a >NR group and one or [err] and [err] is a
hydroxyl group and the other is a methyl group, reacting a
4-acetyl-4-hydroxypiperidine derivative of for- mula (IV), [err] [err]
(IV) [err] 45 wherein R3 is as defined above, with an isocyanate of the
formula R-NCO, wherein R is as defined above, and cyclizing the thus formed
4-acetyl-4-carbamoyloxypiperidine derivative of formula (V), 50 [err] [err]
0    EP 0 412 820 B1 wherein R and R3 are as defined above; or e) for the
preparation of compounds of formula (I) wherein X is a >NR group, and one
of [err]and [err]is a 5       hydroxyl group and the other is a methyl
group, cyclizing a 4-acetyl-4-carbamoyloxypiperidine derivative of formula
(V) 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 



R2 together are a methylene group, with an amine of formula [err], wherein
R is as defined above, in order 10  to prepare a compound of the formula
(I), wherein X is a >NR group 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 formula (I) as prepared above into another
compound of the formula (I) as hereinbefore defined in a known manner; 15
and/or if desired or necessary, reacting a compound of the formula (I), as
prepared above, with an acid to obtain the acid addition salt thereof
and/or reacting 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- nium salt.
20      In the firststep of process a) above a4-ethynyl-4-hydroxypiperidine
derivative of theformula (III) is brought into reaction with an isocyanate
of the formula R-NCO in a manner known per se [Houben-Weyl: Methoden der
Organischen Chemie Vol. VIII/3, pages 137 to 147 (1952)] to give a
4-carbamoyloxy-4-ethynylpiperidine derivative of the formula (II), which is
cyclized in an acidic medium according to step a) or in a basic medium
according to step [err]. 25      According to step [err]), the obtained
4-carbamoyloxy-4-ethynylpiperidine derivative of formula (II) is cyclized
in an acidic medium and then the thus formed salt of a 2-imino-1
,3-dioxolane derivative of formula (VI) is re- acted with water. The
cyclization may be carried out in an inert organic solvent (i.e. in a
solvent which is inert under the reaction conditions), in the presence of a
suitable acid, preferably in the presence of a dry hydrogen halide.
Aliphatic or alicyclic ethers such as diethyl ether, dipropyl ether,
diisopropyl ether, dibutyl ether, tetra- 30   hydrofuran or dioxane as well
as lower aliphatic carboxylic acids, e.g. acetic or propionic acid, may be
employed as solvents. As a hydrogen halide hydrogen chloride, bromide,
iodide or fluoride, preferably hydrogen chloride or bro- mide may be used.
Following the reaction with water, the 2-oxo-1-oxa-8-azaspiro[4,5]decane
derivative of for- mula (I) is obtained as an acid addition salt; from
which, if desired, the base can be liberated in a manner known 35   per se.
The cyclization of the obtained 4-carbamoyloxy-4-ethynylpiperidine
derivative of formula (II) according to the step [err])may be realized in
the presence of a base. Alkaline metal acetates, carbonates, alkoxides,
hydrox- ides and/or tertiary organic bases, e.g. pyridine, tripropylamine
or picoline, may be used as basic catalysts in the cyclization; the organic
bases may also serve as solvents for the reaction. Further suitable
solvents are 40   aliphatic alcohols, e.g. methanol, ethanol, propanol or
butanol; aliphatic, alicyclic or aromatic hydrocarbons, e.g. hexane,
cyclohexane, benzene, toluene or xylene; acid amides, e.g. dimethyl
formamide or N-methyl-2- pyrrolidone; ethers such as dibutyl ether or
dioxane; nitriles such as acetonitrile; sulfoxides, e.g. dimethyl sulf-
oxide, etc.; and any mixture of the above solvents. The reaction may also
be carried out without any solvent, e.g. in a molten state. In order to
accelerate the cyciization the temperature may be suitably increased: the
45  reaction is preferably accomplished between 40 C and the boiling point
of the reaction mixture. It is suitable to work under an inert gas such as
argon or nitrogen. According to a preferred embodiment of the present in-
vention, when R3 is other than a 4-(2-hydroxyethyl)piperazin-1-ylcarbonyl
or 2-chloro-3-nicotinoylcarbamoyl group, the
4-carbamoyloxy-4-ethynylpiperidine derivative of formula (II) resulting
from the reaction of a 4-ethy- nyl-4-hydroxypiperidine derivative of
formula (III) with an isocyanate of formula R-NCO is not isolated but di-
50  rectly cyclized in the same reaction mixture in the presence of a
suitable base. In the processes b) and c) above the procedures. as
discussed under steps a) and [err]) above may be fol- lowed. In the process
d) above, a 4-acetyl-4-hydroxypiperidine derivative of the formula (IV) is
reacted with an isocyanate of the formula R-NCO and the obtained
4-acetyl-4-carbamoyloxypiperidine derivative of the for- 55   mula (V) 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 (V) 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 



a) above. Alternatively, according to a preferred embodiment of process (a)
[err] of this invention, the 4-acetyl- 4    EP 0 412 820 B1
4-carbamoyloxypiperidine derivative of the formula (V), created in the
reaction of the 4-acetyl-4-hydroxypiper- idine derivative of the formula
(IV) 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 (VIII) is not isolated from 5   its reaction mixture
before its cyclization. For process e)above, the procedure in the second
step of process d) above may be followed. If desired or necessary, the
compounds of formula (I) as prepared in any one of the processes a) to e)
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 (I) as prepared above wherein X is an oxygen atom and [err]
together with R2 are a methylene 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, cyclohexanol,
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 fund of the formula (I) wherein [err] an a[err] are
a hydroxyl and a methyl group may be dehydrated into a compound of formula
I) wherein [err] and [err] together are a methylene group. The dehydration
may be achieved under normal or reduced pressure using well-known
procedures. Isocyanates, aliphatic carboxylic acids, aliphatic oraromatic
carboxylic acid anhydrides, Lewis acids, sulfuric acid or aromatic
sulfonicacids may be employedforthedehydration. Thisreaction is preferably
performed in an organicsolvent. 25   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.
According to a preferred embodiment of this reaction, a mixture of glacial
acetic acid and acetic anhydride is used or the dehydration is carried out
in xylene in the presence of p-toluenesulfonic acid while the water formed
in the reaction is azeotropically distilled out. 30      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 (I) wherein
[err] and [err] together are a methylene group to give a compound of the
formula (I) 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 35  be employed. This reaction may be carried out
between 5 C and the boiling point of the reaction mixture. From the
obtained compounds of formula (I), wherein [err] represents a benzyl or
benzyloxycarbonyl group, these groups can be removed by e.g. a reductive
cleavage to obtain compounds of the formula (I), wherein R3 is hydrogen.
This reduction may preferably be carried out by catalytic hydrogenation. As
hydrogenating cat- alysts metals such as ruthenium, palladium, platinum,
nickel, iron, cobalt, chromium, zinc, tungsten, molybde- 40  num as well as
their oxides and sulfides may be employed. The catalytic hydrogenation may
also be carried out by using a catalyst previously precipitated onto the
surface of a carrier. Such carriers may be e.g. carbon, silicon dioxide,
aluminum oxide as well as carbonates and sulfates of the alkaline-earth
metals. This reduction may be suitablyaccomplished in the presence of
palladium-on-charcoal by hydrogenation in an inert solvent. Lower aliphatic
alcohols, ethers, esters as well as aliphatic, cycloaliphatic or aromatic
hydrocarbons or their 45   mixtures may be used as solvents. The
hydrogenation may be accomplished under atmospheric or higher pres- 



sure at a temperature between 20 C and the boiling point of the reaction
mixture. After termination of the re- action the catalyst is filtered off,
the filtrate is evaporated and, if desired, the product obtained is
purified e.g. by recrystallization. According to a preferred embodiment of
the reduction, this process is performed by the means of catalytic transfer
hydrogenation which is well known in the literature by using a hydrogen
donor sub- 50  stance such as formic acid, hydrazine in the presence of
palladium-on-charcoal catalyst. A formyl group as [err] can reductively be
cleaved or it can be removed by using hydrazine or hydroxylamine in the
presence of a weak acid such as acetic acid. This reaction may be carried
out in inert organic solvents such as e.g.: lower alkanols, e.g. methanol
or ethanol; or in acid amides, e.g. dimethylacetamide; or in ethers such as
dioxane; or in the mixtures of the above solvents. The reaction medium may
also contain water. The temperature is preferably 55  increased for
accelerating the reaction. Thus, this reaction is preferably carriediout at
a temperature between [err] and the boiling point of the reaction mixture.
Hydrogen as R3 in the compounds of formula (I) may be replaced by an other
group by using methods known per se; it can be replaced by e.g. a benzyl
group on reacting it with a benzyl halide, preferably benzyl chloride or
bromide, suitably in the presence of a convenient base such as an alkaline
metal or alkaline earth    EP 0 412 820 B1 metal carbonate or hydrogen
carbonate, a tertiary organic base or an excess of the compound of formula
(I) which are useful for binding the acid formed in the reaction. A little
amount of an alkaline metal iodide, e.g. potassium iodide may be used for
promoting this reaction. 5      Hydrogen as R3 may be replaced by a
([err]alkoxy)carbonyl, phenoxycarbonyl or benzyloxycarbonyl group by its
reaction with a reactive carboxylic acid derivative containing such a
group. A suitable chloroformate ester may be used as a reactive carboxylic
acid derivative. This reaction is conveniently carried out in the presence
of a base which is useful for binding the acid formed in the reaction. For
this purpose the bases listed above may be employed. The reaction is
accomplished by using methods commonly known from the literature. 10
Hydrogen as [err] may be replaced by a formyl group by using a reactive
formic acid derivative. Chloride, imidazolide or preferably a mixed
anhydride of formic acid may be used as reactive derivatives for instance.
For theformylation of compounds of the formula (I) the mixed anhydride of
formic acid with acetic acid may be used. However, this reaction may also
be carried out by using any other commonly known N-acylating proc- ess. 15
Hydrogen as [err] may be replaced by a [err]alkylcarbamoyl,
piperidin-1-ylcarbonyl, 4-methylpiperazin-1-yl- carbonyl
or2-chloro-3-nicotinoylcarbamoyl group as a result of reaction with a
suitably substituted chloroformic acid amide or isocyanate. This reaction
may be carried out in an appropriate inert solvent, preferably in the
presence of a base, underan inert gas, e.g. argon or nitrogen. Aromatic
hydrocarbons such as benzene, toluene or xylene; ethers such as diethyl
ether, diisopropyl ether or dioxan; halogenated hydrocarbons such as me- 20
thylene chloride, 1,2-dichioroethane or chloroform; nitriles, e.g.
acetonitrile; acid amides such as N-methyl-2- pyrrolidone; tertiary organic
bases, e.g. picolines, triethylamine or pyridine, may be used as solvents.
The above mentioned inorganic and tertiary organic bases are useful acid
binding agents. The reaction may be carried out at a temperature between 0
C and the boiling point of the reaction mixture. The reaction with an acyl
isocyanate, e.g. 2-chloro-3-nicotinoyl isocyanate may be realized in such a
way that the isocyanate corn- 25  pound is prepared in situ and the
compound of the formula (1) to be acylated is added to the reaction mixture
containing the isocyanate. Thus, 2-chloro-3-nicotinoyl isocyanate can be
prepared by e.g. reacting 2-chloro- nicotinic acid amide with oxalyl
chloride in an inert solvent such as 1,2-dichloroethane. Compounds
containing a phenoxycarbonyl group as R3may also be prepared from the
compounds of for- mula (I) containing a benzyl group as [err] by reacting
the latter compounds with phenyl chloroformate. On re- 30  acting compounds
of the formula (I) containing a phenoxycarbonyl group as [err] with
N-(2-hydroxyethyl)piper- azine, compounds of the formula (I) containing a
4-(2-hydroxyethyl)piperazin-1-ylcarbonyl group as [err] are ob- tained. 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 (I) wherein [err] and [err]
together are a methylene group to give 35   a compound of the formula (I)
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 orquaternary ammonium 40
salts by using methods known perse. Forthe 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. 45      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 inertsolvent,
e.g. ethanol, and the saltformed is precipitated by adding preferably a
water-immiscible 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, acetonitrile, ethanol or
their mixtures, at a temperature in the 50  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 the formulae (11) and (V) may be obtained by reacting the
4-hydroxypiperidine deriva- tives of the formula (III) or (IV) respectively
with isocyanates of the formula R-NCO by using a method known 55  per se
[see e.g. Houben-Weyl: Methoden der Organischen Chemie Vol. VIII/3, pages
137 to 147 (1952)]. The compounds of the formula (III) may be prepared by
e.g. the ethynylation reaction of the appropriately substituted
4-piperidine derivatives according to e.g. Hungarian patent specification
No. 166,769 or by using a method described in: Farmaco (Pavia) Ed. Sci. 12
34 (1957). 6    EP 0 412 820 B1 The 4-acetyl-4-hydroxypiperidine
derivatives of the formula (IV) may be obtained by e.g. the hydration of
the corresponding 4-ethynyl-4-hydroxypiperidine derivatives of the formula
(III) [see e.g.: Houben-Weyl: Meth- oden der Organischen Chemie Vol.
VIII/2a, pages 826 to 835 (1973)] or by the alkaline treatment of the
corre- 5   sponding 4-methylene-2-oxo-1,3-dioxa-8-azaspiro[4,5]decane
derivatives of the formula (I). The novel compounds of formula (I)
according to the invention are useful intermediates in the synthesis of
other therapeutically active spirodecane derivatives e.g. as described in
EP-A-0414422 EP-A-0413516, EP- A-0412821 and EP-A-0414421 of even date
claiming priority from Hungarian patent applications Nos. 4093/89, 4094/89
and 4095/89). However, they do have their own biological (such as
anticonvulsive, antiallergic and 10  lipid level lowering) activities. The
present invention therefore also relates to a use of a compound of formula
(I) as hereinbefore defined in the manufacture of a medicament for the
treatment of epileptic and allergic diseases and high (increased) lipid
levels in mammals. The invention is illustrated by way of the following
Examples. 15 Example 1
8-benzyl-4-methylene-2-oxo-1,3-dioxa-8-azaspiro[4,5decane Dry gaseous
hydrogen chloride is introduced at 20 to [err] during 2.5 to 3 hours into a
solution containing 20  31.4 g of
1-benzyl-4-butylcarbamoyloxy-4-ethynylpiperidine in 157 ml of anhydrous
dioxan. After standing overnightthe reaction mixture is evaporated in a
water bath of 40 to [err] temperature under reduced pressure. After adding
200 ml of water to the evaporation residue the base is liberated by sodium
hydrogen carbonate. 



Afterfiltration the solid precipitate is washed to chloride-free with water
and dried. The crude product obtained is recrystallized from n-hexane under
clarifying by activated carbon to give the title compound in 80.6%. yield,
25   m.p.: 65-[err]. Analysis: Calculated  for [err] 30
C 69.48;         H 6.61;    N 5.40%; found:    C 69.65;           H 6.51;
N  5.63%. 35   Example 2
8-benzyl-4-methylene-2-oxo-1,3-dioxa-8-azaspiro[4,5]decane 5.16 g of
1-benzyl-4-carbamoyloxy-4-ethynylpiperidine are stirred in 30 ml of 30% by
weight solution of hydrogen bromide in acetic acid at room temperature for
6 hours. After evaporating the solvent under reduced 40   pressure and
adding 50 ml of water to the residue the base is liberated by sodium
hydrogen carbonate. The solid product obtained is filtered, washed to
bromide-free with water, dried and recrystallized from n-hexane to give the
title compound in 59.3% yield the physical characteristics of which are in
agreement with those given in Example 1 above. 45   Example 3
3-[2-(3,4-dimethoxyphenyl)ethyl]-8-benzyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,
8-diazaspiro-14,5]decane 19.9 g of 2-(3,4-dimethoxyphenyl)ethylamine are
portion-wise added to a solution of 25.9 g of 8-benzyl-
4-methylene-2-oxo-1,3-dioxa-8-azaspiro[4,5]decane in 35 ml of anhydrous
xylene under stirring. Meanwhile 50  the temperature of the reaction
mixture increases to 35 to [err]. The reaction mixture is left to stand at
room temperature overnight, then the crystalline reaction mixture is
diluted with n-heptane and filtered. The solid precipitate obtained is
recrystallized from ethanol to obtain the title compound in 94% yield,
m.p.: 181-183 C. Analysis: 55 7    EP 0 412 820 81 Calculated  for
C25H32N205 5                                 C 68.16;   H  7.32;  . N
6.36%; found:         C 68.35;   H 7.18;    N 6.50%. Using the appropriate
starting materials the following compounds may be prepared in a manner
analogous 10  to the process as described in the above Example.
8-Benzyl-3-decyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
m.p.: 111-[err];
8-Benzyl-3-heptyl-4-hydroxy-4-methyl2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
m.p.: 116-[err];
8-Benzyl-3-butyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
m.p.: 122-[err] (the hydrochloride is precipitated by using an ethereal
hydrogen chloride solution, it melts about [err]); and 15
8-Benzyl-4-hydroxy-4-methyl-2-oxo-3-phenyl-1-oxa-3,8-diazaspiro[4,5]decane,
m.p. 203-[err] [hy- drochloride m.p.: 284-[err] (with decomposition)].
Example 4 20
8-benzyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane A
solution containing 13.2 g of
8-benzyl-4-methylene-2-oxol,3-dioxa-8-azaspiro[4,5]decane in 130 ml of
anhydrous ether is portionwise added to 130 ml of liquid ammonia under
stirring and after stirring the reaction mixturefor an additional 30
minutes, the ammonia is evaporated. The crystalline precipitate is
filtered, washed with ether and dried to give the title product in 97.2%
yield, m.p.: 162-[err]. 26  Analysis: Calculated  for [err] 30
C 65.19;    H 7.29;    N 10.14%; found:         C 65.24;    H 7.43;    N
10.28%. 



The above reaction may be carried out also by using 25% aqueous ammonium
hydroxide solution where 35  appropriate. The physical characteristics of
the product thus obtained are identical to those given above. Example 5
3,8-dibenzyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane 40      A
solution containing 34.8 g of
1-benzyl-benzylcarbamoyloxy-4-ethynylpiperidine and 1.1 g of sodium
methoxide in 350 ml of anhydrous methanol is refluxed for 4 hours. After
cooling down and maintaining the reaction mixture at [err] for 30 to 60
minutes the crystalline precipitate is filtered and recrystallized from me-
thanol to obtain the title compound in 83% yield, m.p.: 113-[err].
Analysis: 45 Calculated  for C22H24N202 C 75.83;        H 6.94;        N
8.04%; 50 found:          C 75.71;        H 7.03;         N   8.20%.
Example 6 55
8-benzyl-3-tert-butyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]dec
ane 8.3 g of 4-acetyl-1-benzyl-4-tert-butylcarbamoyloxypiperidine are
refluxed in 100 ml of an ethanolic so- dium ethoxide solution of 0.1
mole/litre concentration under stirring for 3 to 4 hours. After cooling
down and adding 10% by weight aqueous ammonium chloride solution to the
reaction mixture the greater part of the sol- vent is distilled off
underreduced pressure. Afteradding waterto the residue the precipitate is
filtered off, wash- 8    EP 0 412 820 B1 ed to chloride-free with water,
dried and finally recrystallized from benzene to give the title compound in
78% yield, m.p.: 179-[err]. Analysis: 5 Calculated  for   [err] C   68.64;
H   8.49;    N 8.43%; 10 found:         C   68.75;    H   8.57;    N 8.65%.
Example 7 15
8-benzyl-3-n-heptyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane The
solution of 18.7 g of
8-benzyl-3-n-heptyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decan
e in 40 ml of benzyl alcohol is heated at [err] for 5 hours while the
waterformed in the reaction is azeotropically distilled off. Thereafter,
the mixture is evaporated underreduced pressure.Aftertaking up the residue
in chloro- form the solution is dried over anhydrous magnesium sulfate,
filtered off and evaporated under reduced pres- 20  sure. The crude product
obtained is recrystallized from n-hexane under clarifying by activated
carbon to obtain the title compound in 81% yield, m.p.: 47-[err]. Analysis:
25               Calculated  for   [err] C   74.12;        H   9.05;    N
7.86%; found:         C   74.33;        H   9.14;    N 7.68%. 30 Example 8
3-benzyl-8-benzyloxycarbonyl-4-hydroxy-4-methyl-2-oxo-
1-oxa-3,8-diazaspiro[4,5]decane 72 ml of aqueous hydrochloric solution of 3
mol/litre concentration are portionwise added over 20 to 30 35   minutes to
a solution of 3.92 g of
3-benzyl-8-benzyloxycarbonyl-4-methylene-2-oxo-1-oxa-3,8-diazas- 



piro[4,5]decane in 8 ml of 99%, formic acid under stirring. The precipitate
is filtered off, washed with water and dried. After recrystallization from
ethanol the title compound is obtained in a yield of 89%., m.p.: 155-157
[err]. Analysis: 40 Calculated for [err] 23 26 2 5 C   67.30;    H   6.38;
N   6.82%; 45               found:         C   67.35;    H   6.19;
N   6.72%. Example 9 50
8-(2-chloronicotinoyicarbamoyl)-3-ethyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-
diazaspiro[4,5]-decane A solution of 11 g of
8-(2-chloronicotinoylcarbamoyl)-3-ethyl-4-methylene-2-oxo-1-oxa-3,8-diazas-
piro[4,5]decane in 116 ml of hydrochloric acid of 1 mol/litre concentration
is stirred at room temperature for 2 hours and then cooled down to 3 to
[err]. After adjusting the pH value of the reaction mixture to 6 to 7 by
adding aqueous sodium hydrogen carbonate solution the precipitate is
filtered and washed to chloride-free with water. 55   The product obtained
is recrystallized from a mixture of dimethylformamide and methylene
chloride to give the title compound in 75% yield, m.p.: 195-[err].
Analysis: 9    EP 0 412 820 B1 Calculated for [err] C   51.45;   H 5.33;
C1   8.93;   N 14.12%: found:         C   51.60;   H 5.51;   C1   8.84;   N
14.25%. Example 10 10
8-benzyl-3-cyclohexyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]dec
ane hydrochloride and free base Asolution of 10 g of
8-benzyl-3-cyclohexyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane in
100 ml of aqueous hydrochloric acid of 0.03 mol/litre concentration is
vigorously stirred at room temperature for 20 15  minutes. The precipitate
is filtered, washed with ice-cold eater and then dried at room temperature
over solid potassium hydroxide under reduced pressure to obtain the title
hydrochloride in 97% yield, m.p.: 308-[err] (with decomposition). After
adding an equivalent amount of aqueous N sodium hydroxide solution to the
hydrochloride, the base liberated is extracted into methylene chloride, the
organic phase is dried over anhydrous sodium sulfate and 20  evaporated
under reduced pressure. The residue is recrystallized from a mixture of
chloroform and benzene to give the title base in 95% yield, m.p.:
207-[err]. Analysis: 26              Calculated  for   [err] C   70.36;   H
8.43;         N   7.81%; found:         C   70.30;   H   B.61;         N
7.97%. 30 Using the appropriate starting materials the following compounds
may be prepared in a manner analogous to the processes described in
Examples 8, 9 or 10 above.
8-(2-Chloronicotinoylcarbamoyl)-3,4-dimethyl-4-hydroxy-2-oxo-1-oxa-3,8-diaz
aspiro[4,5]decane, m.p.: 191-[err]; 35
3-tert-Butyl-4-hydroxy-4-methyl-2-oxo-8-phenoxycarbonyl-1-oxa-3,8-diazaspir
o[4,5decane,   m.p.: 164 -[err]; 



8-Benzyl-3-(4-chlorophenyl)-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4
,5]decane hydrochlor- ide, m.p.: 298-[err];
8-Benzyl-4-hydroxy4-methyl-2-oxo-3-propyl-1-oxa-3,8-diazaspiro[4,5]decane
hydrochloride, m.p.: 40  256-257 C;
3-Benzyl-8-tert-butylcarbamoyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspir
o[4,5]decane,   m.p.: 222-[err];
8-Ethylcarbamoyl-4-hydroxy-4-methyl-2-oxo-3-phenyl-1-oxa-3,8-diazaspiro[4,5
]decane, m.p.: 234- [err]; 45
3-Cyclohexyl-4-hydroxy-4-methyl-2-oxo-8-propylcarbamoyl-1-oxa-3,8-diazaspir
o[4,5]decane,  m.p.: 210-[err];
3-Butyl-4-hydroxy-4-methyl-2-oxo-8-phenoxycarbonyl-1-oxa-3,8-diazaspiro[4,5
]decane, m.p.: 136- [err];
8-Benzyl-3-ethyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane
hydrochloride, m.p.: 50  268-269 C. Example 11
8-benzyl-4-hydroxy-3,4-dimethyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane
trifluoroacetate and free base 55      The solution containing 1.4 g of
8-benzyl-3-methyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane in the
mixture of 10 ml of water and 1.14 g of trifluoroacetic acid is stirred at
room temperature for 15 minutes. The crystalline precipitate is filtered,
washed with water and dried to give the title substance in 97% yield, m.p.:
147-[err]. The base is liberated by adding sodium hydroxide solution to its
trifluoroacetate salt and melts at 161-[err]. 10    EP 0 412 820 B1
Analysis of the base 5               Calculated  for [err] C   66.18;    H
7.64;    N   9.65%; found:         C   66.32;    H   7.58;    N   9.78%. 10
Example 12
8-benzyl-3-(4-chlorophenyl)-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]deca
ne and hydrogen fumarate salt A mixture containing 12.90 g of
1-benzyl-4-ethynyl-4-hydroxypiperidine, 9.21 g of 4-chlorophenyl isocyan-
15  ate and 0.4 g of anhydrous sodium acetate is stirred under argon. The
reaction is exothermic, therefore the reaction mixture is cooled in such a
way that the highest temperature reached is [err]. After 2 hours the re-
action mixture is cooled to room temperature, dissolved in 150 ml of
chloroform, the chloroformic phase is washed with water, dried over
anhydrous sodium sulfate and then evaporated under reduced pressure. The
crude product obtained as evaporated residue is recrystallized from
acetonitrile to obtain the pure title sub- 20  stance in 84% yield, m.p.:
189-[err]. Analysis: Calculated for [err] 25                      C
68.38;    H 5.74;    C1   9.61;    N   7.59%; found:        C   68.53;    H
5.81;    C1   9.55;    N   7.63%. 30      An equimolar amount of fumaric
acid dissolved in ethanol is added to a benzene solution of the base to
obtain the hydrogen fumarate salt as a crystalline precipitate which is
then filtered off and dried, m.p.: 230- [err]. Example 13 35
8-benzyl-3-n-butyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane and
dihydrogen citrate salt 



21.5 g of 1-benzyl-4-ethynyl-4-hydroxypiperidine are boiled 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.
evaporating 2-picoline under reduced pressure and dissolving the residue in
benzene, the organic solution is 40  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 title
substance in 78.5% yield, m.p.: 57-[err]. Analysis: Calculated  for   [err]
C   72.58;    H   8.33;    N   8.91%; found:       C   72.55;    H   8.53;
N   9.06%. An equimolar amount of anhydrous citric acid dissolved in
ethanol is added to the base dissolved in an- hydrous ether and the
solution is diluted with etherto give the dihydrogen citrate salt as a
crystalline precipitate which is filtered off and dried, m.p.: 148-[err].
55      Using the appropriate starting materials the following compounds
may be prepared in a manner analogous to the processes described in
Examples 12 or 13 above.
8-Formyl-4-methylene-2-oxo-3-phenyl-1-oxa-3,8-diazaspiro[4,5]decane, m.p.:
171-[err];
8-Benzyloxycarbonyl-4-methylene-2-oxo-3-phenyl-1-oxa-3,8-diazaspiro[4,5]dec
ane, m.p.: 145-[err];
4-Methylene-2-oxo-8-phenoxycarbonyl-3-phenyl-1-oxa-3,8-diazaspiro[4,5]decan
e, m.p.: 208-[err]; 11    EP 0 412 820 B1
8-Benzyl-3-cyclohexyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
m.p.: 128-[err] (the hy- drogen fumarate salt melts at 207-[err]);
8-Benzyl-3-ethyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, m.p.:
103-[err](hydrogen 5   maleate salt m.p.: 184-[err]);
8-Benzyl-3-tert-butyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
m.p.: 116-117 (dihydrogen citrate salt m.p.: 132-[err]);
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-[err]; l0
8-Benzyl-3-methyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane
hydrogen maleate, m.p.: 210- [err];
8-Benzyl-4-methylene-2-oxo-3-propyl-1-oxa3,8-diazaspiro[4,5]decane
dihydrogen citrate, m.p.: 168- [err]. 15  Example 14
3,4-dimethyl-4-hydroxy-2-oxo-8-phenoxy-carbonyl-
1-oxa-3,8-diazaspiro[4,5]decane A solution of 1.6 g of methyl isocyanate in
5 ml of pyridine is dropwise added to a solution containing 5.3 g of
4-acetyl-4-hydroxy-1-phenoxycarbonylpiperidine and 0.2 g of sodium
methoxide in 10 ml of pyridine under 20  argon while stirring. The reaction
is exothermic. After the addition the reaction mixture is refluxed for 2 to
3 hours, then the solvent is evaporated under reduced pressure. After
taking up the evaporation residue in ben- zene the solution is washed with
water to neutral and evaporated under reduced pressure to give the crude
title product which is then recrystallized from ethyl acetate under
clarifying by activated carbon to give the crys- talline title compound in
61% yield, m.p.: 166-168 C. 25  Analysis: Calculated for [err] 30
C   59.99;    H   6.29;    N   8.74%; found:        C   60. 17;    H
6.18;    N   8.86%. Example 15 35 



3-tert-butyl-8-ethoxycarbonyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]de
cane Amixture containing 4.3 g of
4-acetyl-1-ethoxycarbonyl-4-hydroxypiperidine, 6.0 g of tert-butyl
isocyanate and 1 ml of triethylamine is refluxed under nitrogen for 6
hours. After cooling down and adding 50 ml of chloro- form to the reaction
mixture the organic phase is washed with water to neutral, then the solvent
is evaporated 40  under reduced pressure. The crude product obtained as
evaporation residue is recrystallized from isopropyl ether to give the
title substance in 44% yield, m.p.: 104-[err]. Analysis: 45
Calculated  for  [err] C   60.79;    H   8.16;    N 9.45%; found:       C
60.66;    H   8.23;    N 9.61%. 50 Example 16
3-methyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane 2 g of catalyst
containing 10% by weight of palladium on charcoal are suspended in 20 ml of
water and 55  added to the solution of 20.0 g of
8-benzyl-3-methyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane in 180
ml of methanol at 0 to[err]under nitrogen while stirring. Thereafter, 4.9
ml of an aqueous hydrazine solution of 48 g/1 00 ml concentration are
introduced to the mixture which is then gently boiled underreflux. The
progress of the reaction is followed by thin layer chromatography (TLC).
After termination of the reaction (10 to 15 min- utes) the mixture is
cooled down, the catalyst is filtered off and washed with methanol. The
methanolic wash- 12    EP 0 412 820 B1 ings are combined with the
methanolic solution and the solvent is evaporated under reduced pressure.
After recrystallizing the evaporation residue from a mixture of ethyl
acetate with isopropyl ether the tite compound is obtained in 94% yield,
m.p.: 92-[err]. 5   Analysis: Calculated for [err] 10
C   59.32;          H   7.74;    N 15.37%; found:         C   59.55;
H   7.76;    N 15.49%. Example 17 15
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 palladium-on-carcoal catalyst in 5 ml of
water is added to the solution of 5.0g of
8-benzyloxycarbonyl-4-methylene-2-oxo-3-n-propyl-1-oxa-3,8-diazaspiro[4,5]d
ecane in 45 ml of methanol at [err] under argon while stirring. To this
mixture 1 ml of 45.8% aqueous hydrazine solution 20  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
recrystallized from benzene to give the title compound in 95% yield, m.p.:
96-[err]. Analysis: 25             Calculated  for   [err] C   62.83;
H   8.63;    N   13.32%; 30             found:           C   63.00;
H   8.57;    N   13.47%. Using the appropriate starting materials the
following compounds may be prepared in a manner analogous to the process
described in Example 17 above.
3-Ethyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, m.p.: 106-[err];
35        3-isopropyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]-decane,
m.p.: 151-[err];
4-methylene-3-(1-naphthyl)-2-oxo-1-oxa-3,8-diazaspiro[4,5]-decane, m.p.:
208-[err]; 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-diazaspiro[4,5]-decane, m.p.:
138-[err]; 40
3-heptyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]-decane, m.p.:
139-[err];
3-[2-(3,4-dimethoxyphenyl)ethyl]-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazasp
iro[4,5]decane,  m.p.: 190-[err];
3-benzyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, m.p.: 77-[err];
3-heptyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, oil; 45
3-decyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, oil;
3-cyclohexyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]-decane, m.p.:
141-142 C; 3-[2-( 3,
4-dimethoxyphenyl)ethyl]-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
m.p.: 107- [err]. 50   Example 18
4-methylene-2-oxo-3-phenyl-1-oxa-3,8-diazaspiro[4,5]decane A solution
containing 5.4 g of
8-formyl-4-methylene-2-oxo-3-phenyl-1-oxa-3,8-diazaspiro[4,5]decane, 3.0 g
of hydrazine monohydrate and 3.6 g of acetic acid in 54 ml of aqueous
ethanol of 60% by volume concentration 55  is stirred under argon at a
temperature of 62 to [err]. The reaction is followed by TLC. After
termination of the reaction the mixture is evaporated under reduced
pressure. After taking up the residue in chloroform and saturated aqueous
sodium hydrogen carbonate solution, the chloroformic phase is separated,
washed to neu- tral, dried over anhydrous magnesium sulfate and evaporated
under reduced pressure. The crude product ob- tained is recrystallized from
ethyl acetate under clarifying by activated carbon to give the title
compound in 13    EP 0 412 820 B1 41.0% yield, m.p.: 185-[err] Analysis:
Calculated  for   [err] C   68.83;    H   6.60;          N 11.47%; found:
C   68.85;    H   6.71;           N 11.35%. 10 Example 19
4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane 15     A solution
containing 4.2 g of 8-benzyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3
8-diazaspiro[4,5]decane in 42 ml of 95% methanol is refluxed in the
presence of 0.75 g of hydrazine hydrate and 0.42 g of 10% by weight
palladium-on-charcoal catalyst under vigorous stirring for 30 minutes.
After cooling the reaction mixture to room temperature the catalyst is
filtered off, washed with methanol and after combining the filtrate with
the wash- ings, the solution is evaporated under reduced pressure. After
thoroughly triturating the residue with acetone 20  the crystalline product
obtained is filtered off and dried to give the title compound in 9.5%
yield, m.p.: 192-194 [err]. Analysis: 25             Calculated  for
[err] 25                                         [err] C   51.60;        H
7.58;    N 15.04%; found:       C   51.58;         H   7.55;    N 15.2%. 30
Example 20 3,4-dimethyl-4-hydroxy-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane
hydrochloride A solution of 5.44 g of
8-benzyl-3-methyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane in 40
ml of 35  N hydrochloric acid is hydrogenated in the presence of 5.4 g of
palladium-on-charcoal catalyst until the theo- 



retical amount of hydrogen is consumed. After filtering off the catalyst
the filtrate is evaporated to a volume of about 10 ml under reduced
pressure and 40 ml of acetone are added. The crystalline precipitate is
filtered off and dried to obtain the title compound in 87% yield, m.p.:
272-[err]. Analysis of the base: 40 Calculated  for [err] C    53.98;    H
8.05;    N 13.59%; found:    C    54.16;    H 8.15;    N 14.20%. Example 21
so  3-decyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane 4.0 g
of 8-benzyl-3-decyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane are
stirred together with 4.0 g of 10% by weight palladium-on-carbon catalyst
in 40 ml of 50% aqueous formic acid for 2 hours at room temperature. After
filtering off the catalyst the solution is evaporated under reduced
pressure, the residue is treated with aqueous sodium hydrogen carbonate
solution and the solid product is filtered off. After recrystall- 55  izing
this product from a mixture of chloroform with n-hexane the title substance
is obtained in 78.0%. yield, m.p.: 139-[err]. Analysis: 14    EP 0 412 820
B1 Calculated  for   [err] 5                              C   66.22;    H
10.50;    N 8.58%; found:       C   66.31;    H 10.64;    N 8.41%. Example
22 10 8-benzyl-4-methylene-3-(1
-naphthyl)-2--oxo-1-oxa-3,8-diazaspiro[4,5]decane A mixture of 11.8 9 of
4-methylene3-(1 -naphthyl)-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, 5.8 ml of
benzyl chloride, 4.2 g of anhydrous sodium hydrogen carbonate, 0.5 g of
potassium iodide and 177 ml of methyl ethyl ketone is refluxed underargon
while stirring for 18 hours. After termination of the reaction the mixture
is cooled 15  down and the solvent is evaporated under reduced pressure.
After adding chloroform and water to the residue and separating the phases,
the organic layer is washed with water to chloride-free, dried over
anhydrous mag- nesium sulfate and evaporated under reduced pressure. After
recrystallizing the residue under clarifying by activated carbon the title
substance is obtained in 84% yield, m.p.: 130-[err]. Analysis: 20
Calculated for [err] C   78.10;    H   6.29;   N   7.29%; 25
found:    C   78.19;    H   6.37;   N   7.37%. Example 23 30
8-benzyl-4-methylene-2-oxo-3-(4-toluenesulfonyl)-1-oxa-3,8-diazaspiro[4,5]d
ecane A mixture containing 3.2 g of
4-methylene-2-oxo-3-(4-toluenesulfonyl)-1-oxo-3,8-diazaspiro[4,5]decane,
2.1 g of benzyl bromide and 1.7 g of anhydrous potassium carbonate in 32 ml
of methyl isobutyl ketone is re- fluxed under nitrogen while stirring for 8
hours. After cooling down the reaction mixture to room temperature the
inorganic salts are filtered off and the filtrate is evaporated under
reduced pressure. The residue is dis- 35  solved in 50 ml of benzene,
washed to bromide-free and neutral with water, dried over anhydrous sodium
sulfate and evaporated under reduced pressure. After recrystallizing the
crude product obtained from ethanol the title substance is obtained in 84%
yield, m.p.: 157-[err]. Analysis: 



Calculated  for  [err] C   64.05;    H 5.86;    N 6.79;   S 7.77%; 45
found:    C   64.15;    H 5.84;    N 6.88;   S 7.64%. Example 24
8-benzyloxycarbonyl-3-cyclohexyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5
]decane 50      3.5 ml of benzyl chloroformate dissolved in 5 ml of
chloroform are portionwise added to a solution con- taining 5.0 g of
3-cyclohexyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane and 3.4 ml
of triethylamine in 50 ml of chloroform with cooling under nitrogen, then
the reaction mixture is stirred at room temperature for an additional 30
minutes. Afteradding waterto the reaction mixture and separating the phases
the chloroformic layer is washed to neutral with water, dried over
anhydrous sodium sulfate, then the solvent is evaporated under 55  reduced
pressure. After recrystallization of the residue from ethanol the title
compound is obtained in 83% yield, m.p.: 104-[err]. Analysis: 15    EP 0
412 820 B1 Calculated for [err] C   68.72;    H   7.34;    N   7.29%;
found:    C   68.66;    H   7.44;    N   7.33%. Using the appropriate
starting materials the following compounds may be prepared in a manner
analogous 10  to the process described in the preceding Example.
3-Ethyl-4-methylene-2-oxo-8-phenoxycarbonyl-1-oxa-3,8-diazaspiro[4,5]decane
, m.p.: 98-[err];
3-cyclohexyl-4-methylene-2-oxo-8-phenoxycarbonyl-1-oxa-3,8-diazaspiro[4,5]d
ecane, m.p.: 188-[err]; and
3-butyl-4-methylene-2-oxo-8-phenoxycarbonyl-1-oxa-3,8-diazaspiro[4,5]decane
, m.p.: 94-95 C. 15  Example 25
8-formyl-4-methylene-3-n-propyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane A
solution containing 4.6 g of
4-methylene-2-oxo-3-n-propyl-1-oxa-3,8-diazaspiro[4,5]decane in 35 ml of
chloroform is dropwise added to a formic acid-acetic acid mixed anhydride
prepared from 4.4 ml of acetic an- 20  hydride and 2.2 ml of formic acid in
si, then the reaction mixture is stirred at room temperature for additional
30 minutes. After neutralizing the reaction mixture by adding 8.4% by
weight aqueous sodium hydrogen car- bonate solution under stirring and
separating the phases, the organic layer is washed with water, dried over
anhydrous potassium carbonate and evaporated under reduced pressure. The
residue is mixed with ether and filtered off to give the title substance in
96% yield, m.p.: 150-[err]. 25  Analysis: Calculated for [err] C   60.48;
H   7.61;    N   11.76%; 30 found:         C   60.54;    H   7.73;    N
11.80%. Using the appropriate starting materials the following compounds
may be prepared in a manner analogous 35  to the process described in
Example 25.
3-tert-Butyl-8-formyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
m.p.: 141-[err] and
3-cyclohexyl-8-formyl-4-methylene2-oxo-1-oxa-3,8-diazaspiro[4.5]decane,
m.p.: 212-[err]. Example 26 40
8-butylcarbamoyl-3-methyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane
2.25 ml of n-butyl isocyanate are dropped to a suspension of 3.64 g of
3-methyl-4-methylene-2-oxo-1- oxa-3,8-diazaspiro[4,5]decane In 18 ml of
acetonitrile while stirring under argon. Since the reaction is exo-
thermic, the temperature is maintained at 25 to 30 C by cooling. After 15
minutes the reaction mixture is evapo- 



45  rated under reduced pressure. The white solid evaporation residue is
recrystallized from ethyl acetate to obtain the title compound in 91.3%
yield, m.p.: 129-[err]. Analysis: Calculated  for   [err] C   59.76;    H
8.24;    N   14.94%; found:    C   59.63;    H   8 . 28;    N   15.04%. 55
Using the appropriate starting materials the following compounds may be
prepared in a manner analogous to the process described in Example 26.
3-Cyclohexyl-4-methylene-2-oxo-8-propylcarbamoyl-1-oxa-3,8-diazaspiro[4,5]d
ecane, m.p.: 157-158;
8-ethylcarbamoyl-4-methylene-2-oxo-3-phenyl-1-oxa-3,8-diazaspiro[4,5]decane
, m.p.: 196-197 C; 16    EP 0 412 820 B1
3-benzyl-8-tert-butylcarbamoyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]d
ecane, m.p.: 158-[err]; and
8-butylcarbamoyl-3,4-dimethyl-4-hydroxy-2-oxo-1-oxa-3,8-diazaspiro[4,5]deca
ne, m.p.: 152-[err]. 5   Example 27
4-methylene-8-(4-methylpiperazine-1-ylcarbonyl)-2-oxo-3-phenyl-1-oxa-3
8-diazaspiro[4,5]-decane A solution of 3.9 g of
4-methylpiperazin-1-yl-carbonyl chloride in 5 ml of chloroform is dropwise
added at a temperature between 0 and [err] to a solution containing 4.9 g
of 4-methylene-2-oxo-3-phenyl-1-oxa-3,8- 10  diazaspiro[4,5]-decane and 7.4
ml of triethylamine in 74 ml of chloroform understirring. Thereafter, the
reaction mixture is stirred at room temperature for an additional 30
minutes. After termination of the reaction the chloro- form phase is washed
to chloride-free with water, dried over anhydrous sodium sulfate, then the
solvent is evaporated under reduced pressure. After recrystallization of
the crude product obtained from ethanol under clarifying by activated
carbon the title compound is obtained in 83% yield, m.p.: 198-[err]. 15
Analysis: Calculated  for   [err] C   64.84;    H   7.07;    N   15.12%;
found:         C   64.88;    H   7.23;    N   15.01%. Using the appropriate
starting materials the following compounds may be prepared in a manner
analogous 25  to the process described in Example 27.
3-Methyl-4-methylene-8-(4-methylpiperazin-1-ylcarbonyl)-2-oxo-1-oxa-3,8-dia
zaspiro[4,5]decane, m.p.: 139- [err];
3-cyclohexyl-4-methylene-8-(4-methylpiperazin-1-ylcarbonyl)-2-oxo-1-oxa-3,8
-diazaspiro[4,5]decane, m.p.: 191-[err]; 30
4-methylene-2-oxo-3-(piperidin-1-ylcarbonyl)-3-propyl-1-oxa-3,8-diazaspiro[
4,5]decane, m.p.: 105-[err];
3-tert-butyl-4-methylene-2-oxo-8-(piperidin-1-ylcarbonyl)-1-oxa-3,8-diazasp
iro[4,5]decane, m.p.: 149-[err];
3-(4-chlorophenl)-4-methylene-8-(morpholin-4-ylcarbony)-2-oxo-1-oxa-3,8-dis
zaspiro[4,5]decane, m.p.:214-[err];
4-methylene-8-(4-methylpiperazin-ylcarbonyl)-2-oxo-3-propyl-1-oxa-3,8-diaza
spiro[4,5]decane, m.p.: 146- [err]; and 35
3-butyl-4-methylene-8-(4-methylpiperazin-1-ylcarbonyl)-2-oxo-1-oxa-3,8-diaz
aspiro[4,5]decane, m.p.: 113- 114 C. Example 28 40
8-(2-chloronicotinoylcarbamoyl)-3isopropyl-4-methylene-2-oxo-1-oxa-3,8-diaz
aspiro[4,5]-decane 5.8 g of oxalyl chloride are portionwise added to a
solution of 6.2 g of 2-chloronicotinic acid amide in 150 ml of anhydrous
1,2-dichloroethane under stirring, then the reaction mixture is heated at
85 C for 90 minutes. After cooling the mixture to 0 to [err] first 12.6 ml
of triethylamine and then a solution of 8.4 g of 3-isopropyl-
4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane in 42 ml of anhydrous
1,2-dichloroethane are portion- 



45   wise added while maintaining the temperature between 20 and [err]. The
reaction mixture is stirred at room temperature for additional 30 minutes,
then extracted with 200 ml of N sodium hydroxide solution and then with 100
ml of water. After combining, the aqueous extract is acidified to a pH
value of 5.5 to 6 by adding acetic acid and the mixture is extracted with
1,2-dichloroethane: The organic solution is washed with water, dried over
anhydrous magnesium sulfate and evaporated under reduced pressure. The
residue is recrystallized from 50  ethanol to give the title compound in
54% yield, m.p.: 186-188 C. Analysis: Calculated for [err] 55 C  55.03;   H
5.39;    C1 9.02;    N 14.26%; found:         C  55.15;   H 5.57;    C1
9.14;    N 14.12%. 17    EP 0 412 820 B1 Using the appropriate starting
materials the following compounds may be prepared in a manner analogous to
the process as described in Example 28.
8-(2-Chloronicotinoylcarbamoyl)-3-methyl-4-methylene-2-oxo-1-oxa-3,8-diazas
piro[4,5]decane, m.p.: 196- 5   [err];
8-(2-chloronicotinoylcarbamoyl)3-ethyl-4-methylene-2-oxo-1-oxa-3,8-diazaspi
rof4,5]decane, m.p.: 202-[err];
8-(2-chloronicotinoylcarbamoyl)-4-methylene-3-propyl-2-oxo-1-oxa-3,8-diazas
piro[4,5]decane, m.p.: 183- [err];
3-tert-butyl-8-(2-chloronicotinoylcarbamoyl)-4-methylene-2-oxo-1-oxa-3,8-di
azaspiro[4,5]decane, m.p.: 179- 10  [err];
3-n-butyl-8-(2-chloronicotinoylcarbamoyl)-4-methylene-2-oxo-1-oxa-3,8-diaza
spiro[4,5]decane, m.p.: 166- [err];
8-(2-chloronicotinoylcarbamoyl)-3-cyclohexyl-4-methylene-2-oxo-1-oxa-3,8-di
azaspiro[4,5]decane, m.p. 217-[err]; and 15
8-(2-chloronicotinoylcarbamoyl)-4-methylene-2-oxo-3-phenyl-1-oxa-3,8-diazas
piro[4,5]decane, m.p.: 190- [err]. Example 29 20
3-(4-chlorophenyl)-8[4-(2-hydroxyethy)piperazin-1-yicarbonyl]4methyene-2-ox
o-1-oxa-3,8-diazaspiro[4,5]de- cane A mixture containing 4.0 g of
3-(4-chlorophenyl)-4-methylene-2-oxo-8-phenoxycarbonyl-1-oxa-3,8-dia-
zaspiro[4,5]-decane and 6.13 ml of N-(2-hydroxyethyl)piperazine in 20 ml of
ortho-xylene is refluxed under nitrogen for 60 hours. After cooling down
the reaction mixture is diluted with 20 ml of xylene and the organic 25
solution is washed first with an aqueous saturated sodium chloride solution
containing 5% by weight of sodium hydroxide and then with aqueous saturated
sodium chloride solution. After drying over anhydrous magnesium sulfate and
then evaporating the solvent under reduced pressure the crude product
obtained is recrystallized from a mixture of benzene and hexane under
clarifying by activated carbon to give the title compound in 67% yield,
m.p.: 185-[err]. 30  Analysis: Calculated  for   [err] 35
C   57.99;    H 6.27;    Cl   8.15;    N   12.88%; found:         C
57.78;    H 6.35;    C1   8.30;    N   13.05% Using the appropriate
starting materials the following compounds may be prepared in a manner
analogous 40  to the process as described in Example 29.
3-Butyl-8-[4-(2-hydroxyethyl)piperazin-1-ylcarbonyl]-4-methylene-2-oxo-l-ox
a-3,8-diazaspiro[4,5]decane, m.p.: 101.5-[err]; 



8-[4-(2-hydroxyethyl)piperazin-1-ylcarbonyl]-3-methyl-4-methylene-2-oxo-1-o
xa-3,8-diazaspiro[4,5]decane, m.p.: 177-[err]; 45
3-tert-butyl-8-[4-(2-hydroxyethyl)piperazin-1-ylcarbonyl]-4-methylene-2-oxo
-1-oxa-3,8-diazaspiro[4.5]deca ne, m.p.: 159-[err];
3-cyclohexyl-4-methylene-2-oxo-8-piperidin-1-ylcarbonyl)-1-oxa-3,8-diazaspi
ro[4,5]decane, m.p.: 170-[err];
3-ethyl-4-methylene-8-(morpholin-4-ylcarbonyl)-2-oxo-1-oxa-3,8-diazaspiro[4
,5]decane, m.p.: 160-[err];
4-methylene-8-(morpholin-4-ylcarbonyl)-2-oxo-3-phenyl-1-oxa-3,8-diazaspiro[
4,5]decane, m.p.: 215-[err]; 50
3-tert-butyl-4-methylene-8-(morpholin-4-ylcarbony)-2-oxo-1-oxa-3,8-diazaspi
ro[4,5]decane, m.p.: 174-[err];
3-cyclohexyl-4-methylene-8-(morpholin-4-ylcarbonyl)-2-oxo-1-oxa-3,8-diazasp
iro[4,5]decane, m.p.: 202-203 [err];
4-methylene-8-(morpholin-4-ylcarbonyl-2-oxo-3-propyl-1-oxa-3,8-diazaspiro[4
,5]decane, m.p.: 146-[err];
3-butyl-4-methylene-8-(morpholin-4-ylcarbonyl)-2-oxo-1-oxa-3,8-diazaspiro[4
,5]decane, m.p.: 113-[err]; 55
3-ethyl-4-methylene-8-(4-methylpiperazin-1-ylcarbonyl)-2-oxo-1-oxa-3,8-diaz
aspiro[4,5]decane, m.p.: 140- [err]; and
3-tert-butyl-4-methylene-8-(4-methylpiperazin-1-ylcarbonyl)-2-oxo-1-oxa-3,8
-diazaspiro[4,5]decane, m.p.: 143-[err]. 18    EP 0 412 820 B1 Example 30
3-tert-butyl-4-methylene-2-oxo-8-phenoxycarbonyl-1-oxa-3,8-diazaspiro[4,5]d
ecane 5      A solution of 3.6 g of phenyl chloroformate in 5 ml of met
hylene chloride are dropped into a solution of 6.3 g of
8-benzyl-3-tert-butyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro-[4,5]decane in
30 ml of methylene chloride under argon at [err] while stirring, then the
reaction mixture is stirred sat 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- 10  fate
the solvent is evaporated under reduced pressure. After adding n-hexane to
the residue the solid precip- itate is filtered off and recrystallized from
isopropanol to obtain the title substance in 82% yield, m.p.: 125-126
[err]. Analysis: 15                Calculated  for    [err] C   66.26;    H
7.02;           N   8.13%; 20               found:   C   66.33;    H   7.
10;             N   8.10%. Using the appropriate starting materials the
following compounds may be prepared in a manner analogous to the process as
described in Example 30.
3-Benzyl-8-benzyloxycarbonyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]dec
ane, oil; 25
8-benzyloxycarbonyl-3-butyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]deca
ne, m.p.: 47-[err];
8-ethoxycarbonyl-3-methyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane
, m.p.: 121-[err];
3-(3,4-dichlorophenyl)-4-methylene-2-oxo-8-phenoxycarbonyl-1-oxa-3,8-diazas
piro[4,5]decane, m.p.: 220- [err];
3-methyl-4-methylene-2-oxo-8-phenoxycarbonyl-1-oxa-3.8-diazaspiro[-4,5]deca
ne, m.p.: 118-[err]; and 30
4-methylene-2-oxo-8-phenoxycarbonyl-3-propyl-1-oxa-3,8-diazaspiro[4,5]decan
e, m.p.: 96-[err]. Example 31 35
8-benzyl-3,4-dimethyl-4-hydroxy-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane and
hydrochloride salt A suspension containing 5.2 g of
8-benzyl-4-methylene-2-oxo-1,3-dioxa-8-azaspiro[4,5]decane, 2.1 g of
methylamine hydrochloride and 2.1 g of anhydrous powdered potassium
carbonate in 11 ml of ethanol is stirred under nitrogen for2 hours, then
left to stand overnight. After adding watertothe reaction mixture the
crystalline precipitate is filtered off and washed with water. The crude
product obtained is recrystallized from a mixture 



40  of acetone and diisopropyl etherto give the title compound in 88% yield
with the same physical characteristics as given for the base in Example 10.
The hydrochloride is obtained by treating the base with an ethereal
hydrogen chloride solution, m.p.: 277- [err]. Using the appropriate
starting materials the follow-ing compound may be prepared in a manner
analogous 45  to the process as described in Example 31.
8-Benzyl-3-[2-(3,4-dihydroxyphenyl)ethyl]-4-hydroxy-4-methyl-2-oxo-1-oxa-3,
8-diazaspiro[4,5]decane, m.p.: 105-[err]; the hydrogen maleate salt melts
at [err]. 50   Example 32 8-benzyl-3-decyl-4-methylene-2-oxo-1-oxa-3,8
diazaspiro[4,5]decane A mixture containing 6.2 g of
8-benzyl-3-decyl-3-hydroxy-4-methyl-2-oxo-1-oxa-3.8-diazaspiro[4,5]de- cane
and 0.6 g of p-toluenesulfonic acid monohydrate in 63 ml of xylene is
boiled by using a Dean-Stark device 55   while azeotropically distilling
out the waterformed in the reaction. After termination of the reaction the
mixture is cooled down, then the organic solution is extracted with a 5% by
weight aqueous sodium hydroxide solution and with water up to neutral. The
xylene phase is dried over anhydrous sodium sulfate and evaporated under
reduced pressure. After recrystallization the evaporation residue from
n-hexane under clarifying by activated carbon the title compound is
obtained in 91% yield, m.p.: 51-[err]. 19    EP 0 412 820 B1 Analysis:
Calculated  for   [err] C   75.33;    H   9.61;    N   7.03%; found:
C   75.41;    H   9.69;    N   7.15%. 10 Using the appropriate starting
materials the following compounds may be prepared in a manner analogous to
the process as described in Example 32.
8-Benzyl-3-[2-(3,4-dimethoxyphenyl)ethyl]-4-methylene-2-oxo-1
-oxa-3,8-diazaspiro]4,5]decane, m.p.: 91- [err]; and 15
3,8-dibenzyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane. Example 33
8-benzyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane 20      A
solution containing 14.0 g of
8-benzyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane in 210 ml
of dioxan is boiled under nitrogen while azeotropically distilling out the
water formed in the reaction. After termination of the reaction dioxan is
evaporated under reduced pressure. The residue is recrystallized from
ethanol under clarifying by activated carbon to give the title compound in
62% yield, m.p.: 169-[err]. Analysis: 25 Calculated  for   [err] C   69.74;
H   7.02;          N   10.84%; found:   C   69.92;    H   7.18;
N   10.78%. Example 34 35
8-benzyl-3-methyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane A
solution of 1.6 g of methylamine in 35 ml of xylene prepared at [err] is
added to a solution of 13.0 g of 8-benzyl4-methylene-2-oxo-1
,3-dioxa-8-azaspiro[4,5]decane in 30 ml of xylene under stirring. The
reaction is exothermic, thus the temperature of the reaction mixture
increases up to 55 to [err]. Thereafter, the hetero- geneous reaction
mixture is heated to a temperature of 100 to [err], maintained at the same
temperature 



40  for 10 minutes, then 0.2 g of p-toluenesulfonic acid monohydrate is
added to the solution and the reaction mix- ture is boiled while the water
formed in the reaction is azeotropically distilled out. After termination
of the re- action the mixture is cooled down to room temperature, washed
with 5% by weight aqueous sodium hydroxide solution and after separation
the xylene phase is washed to neutral with water. The organic phase is
dried over anhydrous sodium sulfate and evaporated under reduced pressure.
The residue is recrystallized from a mixture 45  of ethanol and diisopropyl
etherunderclarifying byactivated carbon to obtain the title compound in
96.7% yield, m.p.: 96-[err]. Calculated for [err] C   70.56;    H   7.40;
N   10.29%; found:    C   70.58;    H   7.55;    N   10.14%. 55   Example
35 8-benzyl-4-methylene-2-oxo-3-propyl-1-oxa-3,8-diazaspiro[4,5]decane
After refluxing a solution containing 9.6 g of
8-benzyl-4-hydroxy-4-methyl-2-oxo-3-propyl-1-oxa-3,8-dia-
zaspiro[4,5]-decane in a mixture of 96 ml of acetic acid and 5.7 ml of
acetic anhydride under argon for 5 hours 20    EP 0 412 820 B1 the solvent
is evaporated under reduced pressure. After adding 5% by weight aqueous
sodium hydroxide sol- ution to the residue until the pH value is 10, the
mixture is extracted with benzene and the organic phase is washed to
neutral with water. After drying the organic phase over anhydrous sodium
sulfate benzene is evapo- 5   rated under reduced pressure. After
recrystallizing the residue from diisopropyl ether the title compound is
ob- tained in 86.4% yield, m.p.: 70-[err]. Analysis: Calculated  for
[err] C   71.97;       H   8.05;       N   9.33%; found:      C   72.18;
H   8.16;       N   9.12%. 15 Examples of pharmaceutical compositions that
may be prepared using the compounds according 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- 20
vinylpyrrolidone, 6 g of talc, 1g of magnesium stearate, 1 g of colloidal
silicon dioxide (Aerosil) and 6 g of 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 so with a
coating con- 25      sisting of sugar and talc. The dragees are polished by
using a mixture of beeswax and carnaube wax. 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 30      sieving, the mixture obtained is filled into
hard gelatine capsules containing 20 mg of the active ingredient each. d)
Preparation of suppositories 100.0 mg of active ingredient and 200.0 mg of
lactose calculated for one suppository are thoroughly mixed together.
1700.0 mg of suppository base (e.g. Witepsol 4) are made molten, cooled
to[err] and 35      the mixture of the active ingredient and lactose is
mixed thereinto by using a homogenizer. 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:
Active  ingredient                                             1.00  g
Sodium  hydroxide                                              0.26  g
Citric  acid                                                   0.30  g 45
Nipagin  (methyl  4-hydroxybenzoate  sodium                    0.10  g
salt) Carbopol  940  (polyacrylic  acid)                             0.30
g 96g  Ethanol                                                   1.00  g
Raspberry  flavour                                             0.60  g 55
Sorbitol  (aqueous  solution  of  70%)                        71.00  g
Distilled water for injection purpose up to 100.00 ml 21    EP 0 412 820 B1
"Aerosil", "Witepsol", "Nipagin" and "Carbopol" are all Trade Marks. After
adding Carbopol in little portions to the solution of nipagin and citric
acid in 20 ml of distilled water under vigorous stirring, the solution
obtained is left to stand for 10 to 12 hours. Subsequently, the amount 5
given above of sodium hydroxide dissolved in 1 ml of distilled 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 supplemented to 100 ml by adding
sufficient distilled water and the syrupy suspension is led through a
colloid mill. 10 Claims Claims for the following Contracting States  AT,
BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 15 1.A compound of formula (I),
0 20                         [err] [err] 25
[err] wherein X         represents an oxygen atom or >NR group, wherein 30
R          represents a hydrogen atom or a [err]alkyl,[err]cycloalkyl or a
tosyl group, or a carbo- cyclic [err]aryl or carbocyclic [err]ary[err]alkyl
group optionally substituted on the aro- matic ring by one or more halogen
atoms, [err]alkyl, [err]alkoxy or trihalomethyl groups; [err] and[err]
together represent a methylene group or, when X is a >NR group, one of
[err] and [err] may ad- ditionally represent a hydroxyl group whilst the
other one is a methyl group; and 35      [err]       represents a hydrogen
atom or a benzyl, ([err]alkoxy)carbonyl, phenoxycarbonyl, formyl, pi-
peridin-1-ylcarbonyl, morpholin-4-ylcarbonyl,
4-methylpiperazin-1-ylcarbonyl, 4-(2-hydrox-
yethyl)-piperazin-1-ylcarbonyl, 2-chloro-3-nicotinoyl-carbamoyl, [err]
alkylcarbamoyl group or benzyloxycarbonyl and optical isomers and mixtures
thereof and all acid addition and qua- ternary ammonium salts thereof;- and
the compound of formula (I) wherein X is >NR in which R is a
2-(3-4-dihydroxyphenyl) ethyl group, [err] is a hydroxy group, R2 is a
methyl group and [err] is a benzyl group, and optical isomers and mixtures 



thereof. 2.  A compound of formula (I) as defined in Claim 1 selected from
the group comprising: 45
3-methyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane.
3-ethyl-4-methylene-2-oxo-1 -oxa-3,8-diazaspiro[4,5]decane,
3-cyclohexyl-4-methylene-2-oxo-1 -oxa-3,8-diazaspiro[4,5]decane,
4-methylene-2-oxo-3-propyl-1 -oxa-3,8-diazaspiro[4,5]decane,
3-isopropyl-4-methylene-2-oxo-1 -oxa-3,8-diazaspiro[4,5]decane, 50
3-butyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
3-tert-butyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
3-heptyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane.
4-methylene-2-oxo-3-phenyl-1-oxa-3,8-diazaspiro[4,5]decane,
3-decyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
3-benzyl-4-methylene-2-oxo-1-oxa-3.8-diazaspiro[4,5]decane.
3-[2-(3,4dimethoxyphenyl)ethyl]-4-methylene-2-oxo-1
-oxa-3,8-diazaspiro[4,5]decane, 4-hydroxy-4-methyl-2-oxo-1
-oxa-3,8-dizaspiro[4,5]decane, 3,4-dimethyl-4-hydroxy-2-oxo-1
-oxa-3,8-diazaspiro[4.5]decane, 22    EP 0 412 820 B1 "Aerosil",
"Witepsol", "Nipagin" and "Carbopol" are all Trade Marks. After adding
Carbopol in little portions to the solution of nipagin and citric acid in
20 ml of distilled water under vigorous stirring, the solution obtained is
left to stand for 10 to 12 hours. Subsequently, the amount 5      given
above of sodium hydroxide dissolved in I ml of distilled 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 supplemented to 100 ml by adding
sufficient distilled water and the syrupy suspension is led through a
colloid mill. 10 Claims 15 1. A compound of formula (I), [err] 20
[err] 25                                  [err] wherein X
represents an oxygen atom or >N R group, wherein 30
represents a hydrogen atom or a [err]alkyl,[err] cycloalkyl or a tosyl
group, or a carbo- cyclic [err]aryl or carbocyclic [err]aryl-[err]alkyl
group optionally substituted on the aro- matic ring by one or more halogen
atoms, [err]alkyl, [err]alkoxy or trihalomethyl groups; [err] and [err]
together represent a methylene group or, when X is a >NR group, one of
[err] and [err] may ad- ditionally represent a hydroxyl group whilst the
other one is a methyl group; and [err]    represents a hydrogen atom or a
benzyl, ([err]alkoxy)carbonyl, phenoxycarbonyl, formyl, pi-
peridin-1-ylcarbonyl, morpholin-4-ylcarbonyl,
4-methylpiperazin-1-ylcarbonyl, 4-(2-hydrox- yet hyl)-piperazin-1
-ylcarbonyl, 2-chloro-3-nicotinoyl-carbamoyl, [err]alkylcarbamoyl group or
benzyloxycarbonyl and optical isomers and mixtures thereof and all acid
addition and qua- ternary ammonium salts thereof; and the compound of
formula (I) wherein X is >NR in which R is a 2-(3-4-dihydroxyphenyl) ethyl
group, [err] is a hydroxy group,[err] is a methyl group and [err] is a
benzyl group, and optical isomers and mixtures 



thereof. 2.  A compound of formula (I) as defined in Claim 1 selected from
the group comprising: 45  3-methyl-4-methylene-2-oxo-1
-oxa-3,8-diazaspiro[4,5]decane,
3-ethyl-4-methylene-2-oxo-l-oxa-3,8-diazaspiro[4,5]decane,
3-cyclohexyl-4-methylene-2-oxo-1 -oxa-3,8-diazaspiro[4,5]decane,
4-methylene-2-oxo-3-propyl-1 -oxa-3,8-diazaspiro[4,5]decane,
3-isopropyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, 50
3-butyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
3-tert-butyl-4-methylene-2-oxo-1 -oxa-3,8-diazaspiro[4,5]decane,
3-heptyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
4-methylene-2-oxo-3-phenyl-1 -oxa-3,8-diazaspiro[4,5]decane,
3-decyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, 55
3-benzyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
3-[2-(3,4dimethoxyphenyl)ethyl]-4-methylene-2-oxo-1
-oxa-3,8-diazaspiro[4,5)decane, 4-hydroxy-4-methyl-2-oxo-l
-oxa-3,8-diazaspiro[4,5]decane,
3,4-dimethyl-4-hydroxy-2-oxo-l-oxa-3,8-diazaspiro[4,5]decane, 22    EP 0
412 820 B1 3-[2-(3,4-dimethoxyphenyl)ethyl]-4-hydroxy-4-methyl-2-oxo-1
-oxa-3,8-diazaspiro[4,5]decane,
3-decyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
3-heptyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, 5
8-benzyl-4-methylene-2-oxo-1,3-dioxa-8-azaspiro[4,5] decane,
4-methylene-3-(1-naphthyl)-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, and
optical isomers and mixtures thereof and all acid addition and quaternary
ammonium salts thereof. 3. A pharmaceutical composition, which comprises as
active ingredient a compound of formula (I) as defined 10      in claim 1
or a pharmaceutically acceptable acid addition or quaternary ammonium salt
thereof in admix- ture with a pharmaceutically acceptable carrier, diluent
or excipient. 4. A process for the preparation of a compound of formula (I)
as defined in claim 1 which comprises a) for the preparation of compounds
of formula (I) wherein R1 and R2 together are a methylene group, 15
reacting a 4-ethynyl-4-hydroxypiperidine derivative of formula (III), [err]
[err] 20                                  [err] wherein R3 is as defined in
claim 1, with an isocyanate of the formula R-NCO, wherein R is as defined
in claim 1, and cyclizing the thus obtained
4-carbamoyloxy-4-ethynylpiperidine derivative of formula 25        (II),
[err] [err] [err] 30 wherein R and [err] are as defined above, either a)
for compounds wherein X is an oxygen atom, in an acidic medium and reacting
the resultant com- 35           pound of formula (VI), NR [err] 40 wherein
R and [err] are as defined above with water, or 



45           [err]) for compounds wherein X is a group NR, in a basic
medium; or b) for the preparation of compounds of formula (I) as defined in
process (a) (a) above, cyclizing in an acidic medium a
4-carbamoyloxy-4-ethynylpiperidine derivative of formula (II) as defined
above, and reacting the resultant compound of formula (VI) as defined above
with water; 50        or c) for the preparation of compounds of formula (I)
as defined in process (a) ([err]) above, cyclizing a 4-
carbamoyloxy-4-ethynylpiperidine derivative of formula (II) as defined
above, in a basic medium; or d) for the preparation of compounds of formula
(I) wherein X is a >NR group and one or R1 and R2 is 55         a hydroxyl
group and the other is a methyl group, reacting a
4-acetyl-4-hydroxypiperidine derivative of formula (IV), 23 *   C   L  M  S
*    EP 0 412 820 B1 [err]                                         (IV) 5
[err] 10 wherein R3 is as defined above, with an isocyanate of the formula
R-NCO, wherein R is as defined above, and cyclizing the thus formed
4-acetyl-4-carbamoyloxypiperidine derivative of formula (V), 15 [err] [err]
(v) 20                                   0 wherein R and R3 are as defined
above; or 25        e) for the preparation of compounds of formula (I)
wherein X is a >NR group, and one of [err] and [err] is a hydroxyl group
and the other is a methyl group, cyclizing a
4-acetyl-4-carbamoyloxypiperidine der- ivative of formula (V) 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 R-NH2, wherein R
is as defined above, in orderto prepare a compound of the formula (I),
wherein X is a >NR group 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 formula (I) as prepared above into another compound of the
formula 35      (I) as defined in claim 1 in a known manner, and/or if
desired or necessary, reacting a compound of the formula (I), as prepared
above, with an acid to obtain the acid addition salt thereof and/or
reacting a salt of a compound of the formula (I) as prepared above with a
base to lib- erate the base form thereof and/or converting a thus prepared
compound of the formula (I) into its qua- 40      ternary ammonium salt. 5.
A process as claimed in claim 4 process (a) ([err]) wherein R3 is as
defined in claim 1 except for the 4-(2- hydroxyethyl)piperazin-1-ylcarbonyl
and 2-chloronicotinoylcarbamoyl groups, which comprises carrying out the
whole reaction in a single step without isolating the compound of formula
(II). 45 



6. A process as claimed in claim 4 process (b), wherein the reaction is
carried out in an organic solvent in the presence of a hydrogen halide. 7.
Aprocess as claimed in claim 4with processd), which comprises carrying
outthe reaction of the derivative of formula (IV) as defined in claim 4
with the isocyanate of formula R-NCO as defined in claim 4 and the
cyclization of the thus formed derivative of formula (V) as defined in
claim 4 in the same reaction mixture. 8. A process as claimed in claim 4,
process e), which comprises carrying out the reaction in ethanol and in the
presence of a sodium ethoxide. 55  9.  The use of a compound of formula (I)
as defined in claim 1 for the manufacture of a medicament for anti-
convulsive (antiepileptic), antiallergic and/or lipid level lowering
treatement of mammals. 10. A process for the preparation of a
pharmaceutical composition as defined in claim 3 which comprises ad- mixing
a compound of formula (I) as defined in claim 1 or a pharmaceutically
acceptable acid addition or 24 *    C    L    M    S    *    EP 0 412 820
B1 quaternary ammonium salt thereof with a pharmaceutically acceptable
carrier, diluent or excipient. Claims for the following Contrating States:
ES, GR 5 1. A process for the preparation of a compound of formula (I) 0 10
0 [err]                                    (I) [err] 15
[err]     [err] wherein X         represents an oxygen atom or >NR group,
wherein 20         R          represents a hydrogen atom or a [err]alkyl,
[err]cycloalkyl or a tosyl group, or a carbo- cyclic [err]aryl or
carbocyclic [err]aryl-[err]alkyl group optionally substituted on the aro-
matic ring by one or more halogen atoms, [err]alkyl, [err]alkoxy or
trihalomethyl groups; RI and R2 together represent a methylene group or,
when X is a >NR group, one of [err] and [err] may ad- ditionally represent
a hydroxyl group whilst the other one is a methyl group; and 25       R3
represents a hydrogen atom or a benzyl, ([err]alkoxy)carbonyl,
phenoxycarbonyl, formyl, pi- peridin-1-ylcarbonyl, morpholin-4-ylcarbonyl,
4-methylpiperazin-1-ylcarbonyl, 4-(2-hydrox- yethyl)piperazin-1-ylcarbonyl,
2-chloro-3-nicotinoylcarbamoyl, [err]alkylcarbamoyl group or
benzyloxycarbonyl and optical isomers and mixtures thereof and all acid
addition and qua- 30                 ternary ammonium salts thereof; and
the compound of formula (I) wherein X is >NR in which R is a
2-(3,4-dihydroxyphenyl) ethyl group, [err] is a hydroxy group, [err] is a
methyl group and [err] is a benzyl group, and optical isomers and mixtures
thereof. which comprises a) for the preparation of compounds of formula (I)
wherein [err] and [err] together are a methylene group, OH 40
[err] [err] wherein R3 is as defined above, with an isocyanate of the
formula R-NCO, wherein R is as defined above, and cyclizing the thus
obtained 4-carbamoyloxy-4-ethynylpiperidine derivative of formula (II),
[err] 50                   [err]
(II) 



[err] wherein R and R3 are as defined above, either 55            a) for
compounds wherein X is an oxygen atom, in an acidic medium and reacting the
resultant com- pound of formula (VI), 25    EP 0 412 820 B1 5
[err] [err] 10 wherein R and [err] are as defined above with water; or
[err] for compounds wherein X is a group NR, in a basic medium; or b) for
the preparation of compounds of formula (I) as defined in process (a) (a)
above, cyclizing in an 15        acidic medium a
4-carbamoyloxy-4-ethynylpiperidine derivative of formula (II) as defined
above, and reacting the resultant compound of formula (VI) as defined above
with water; or c) for the preparation of compounds of formula (I) as
defined in process (a) [ERR] above, cyclizing a 4-
carbamoyloxy-4-ethynylpiperidine derivative of formula (11) as defined
above, in a basic medium; 20         or d) for the preparation of compounds
of formula (I) wherein X is a >NR group and one or [err] and [err] is a
hydroxyl group and the other is a methyl group, reacting a
4-acetyl-4-hydroxypiperidine derivative of formula (IV), 25 OH 25
[err]                     (IV) [err] [err] 30 0 wherein R3 is as defined
above, with an isocyanate of the formula R-NCO, wherein R is as defined 35
above, and cyclizing the thus formed 4-acetyl-4-carbamoyloxypiperidine
derivative of formula (V), [err] 40    [err] [err] 0 45 wherein R and R3
are as defined above; or e) for the preparation of compounds of formula (I)
wherein X is a >NR group, and one of [err] and [err] is a hydroxyl group
and the other is a methyl group, cyclizing a
4-acetyl-4-carbamoyloxypiperidine der- so        ivative of formula (V) 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 R2
together are a methylene group, with an amine of formula[err], wherein R is
as defined above, in orderto prepare a compound of the formula (I), wherein
X is a >NR group and one of [err] and [err] is a hydroxyl 55       group
and the other is a methyl group; and/or if desired or necessary, 



transforming a compound of formula (I) as prepared above into another
compound of the formula (I) as defined above in a known manner; and/or if
desired or necessary, 26    EP 0 412 820 B1 reacting a compound of the
formula (I), as prepared above, with an acid to obtain the acid addition
salt thereof and/or reacting a salt of a compound of the formula (I) as
prepared above with a base to lib- erate the base form thereof and/or
converting a thus prepared compound of the formula (I) into its qua- 5
ternary ammonium salt. 2.  A process as claimed in claim 1 process (a)
([err]) wherein [err] is as defined in claim 1 except for the 4-(2-
hydroxyethyl)piperazin-1-ylcarbonyl and 2-chloronicotinoylcarbamoyl groups,
which comprises carrying out the whole reaction in a single step without
isolating the compound of formula (II). 10 3.  A process as claimed in
claim 1 process (b), wherein the reaction is carried out in an organic
solvent in the presence of a hydrogen halide. 4.  A process as claimed in
claim 1 with process d), which comprises carrying out the reaction of the
derivative of formula (IV) as defined in claim 1 with the isocyanate of
formula R-NCO as defined in claim 1 and the cyclization of the thus formed
derivative of formula (V) as defined in claim 1 in the same reaction
mixture. 5.  A process as claimed in claim 1, process e), which comprises
carrying out the reaction in ethanol and in the presence of a sodium
ethoxide. 20  6.  A process as claimed in Claim 1 for the preparation of a
compound of formula (I) as defined in Claim 1 selected from the group
comprising: 3-methyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
3-ethyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5] decane,
3-cyclohexyl-4-methylene-2-oxo-1 -oxa-3,8-diazaspiro[4,5]decane, 25
4-methylene-2-oxo-3-propyl-1-oxa-3,8-diazaspiro[4,5]decane,
3-isopropyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
3-butyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
3-tert-butyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
3-heptyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, 30
4-methylene-2-oxo-3-phenyl-1-oxa-3,8-diazaspiro[4,5]decane,
3-decyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
3-benzyl-4-methylene-2-oxo-1-oxa-diazaspiro[4,5]decane,
3-[2-(3,4dimethoxyphenyl)ethyl]-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]
decane, 4-hydroxy-4-methyl-2-oxo-1 -oxa-3,8-diazaspiro[4,5]decane, 35
3,4-dimethyl-4-hydroxy-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
3-[2-(3,4-dimethoxyphenyl)ethyl]-4hydroxy-4-methyl-2-oxo-1
oxa-3,8-diazaspiro[4,5]decane,
3-decyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3-8-diazaspiro[4,5]decane,
3-heptyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
8-benzyl-4-methylene-2-oxo-1 ,3-dioxa-8-azaspiro-[4,5]decane, 40
4-methylene-3-(l-naphthyl)-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, and
optical isomers and mixtures thereof and all acid addition and quaternary
ammonium salts thereof. 7.  The use of a compound of formula (I) as defined
in claim 1 for the manufacture of a medicament for anti- convulsive
(antiepileptic), antiallergic and/or lipid level lowering treatement of
mammals. 45 8.  A process for the preparation of a pharmaceutical
composition which comprises as active ingredient a compound of formula
(I)as defined in claim 1 ora pharmaceutically acceptable acid addition or
quaternary 



ammonium saltthereof, wherein the active ingredient is admixed with a
pharmaceutically acceptable car- rier, diluent or excipient. 50
Patentanspruche Patentanspruche fur folgende Vertragsstaaten  AT, BE, CH,
DK, FR, GB, IT, LI, LU, NL, SE 1. Verbindung der Formel (I), 27 *  C   L
M  S    *    EP 0 412 820 B1 5                     [err] 10 worin X ein
Sauerstoffatom oder eine >NR-Gruppe darstellt, wobei R ein Wasserstoffatom
oder eine CI-1_rAlkyl-, Cr-CrCycloalkyl- oder eine Tosylgruppe, oder eine
carbocyclische C..jrAryl- oder carbocyclische CO.joAryl-Cj4-alkylgruppe
darstellt, die wahlweise am 15      aromatischen Ring mit elnem oder
mehreren Halogenatomen, Cl .-Alkyl-, C1 ^-Alkoxy- oder Trihalome-
thylgruppen substituiert sind; R1 und R2 zusammen eine Methylengruppe
darstellen oder, wenn X eine >NR-Gruppe ist, einer der Substituenten RI und
R2 aullerdem eine Hydroxylgruppe darstellen kann, wahrend der andere eine
Methylgruppe !st; und 20            R3 ein Wasserstoffatom oder eine
Benzyl-, (C,4-Alkoxy)carbonyl-, Phenoxycarbonyl-, Formyl-, Pi-
peridin-1-ylcarbonyl-, Morpholin-4-ylcarbonyl-,
4-Methylpiperazin-1-ylcarbonyl-, 4-(2-Hydroxyethyl)pipe-
razin-1-ylcarbonyl-, 2-Chloro-3-nicotinoyl-carbamoyl-,
C14rAlkylcarbamoylgruppe oder Benzyloxycarbo- nyl darsteflt, und Mhre
optischen Isomers und Mischungen und alle ihre Saureadditions- und
quaternaren Am- 25      moniumsalze, und die Verbindung der Formel (I), in
der X >NR ist, wobel R sine 2-(3,4-Dihydroxyphenyl)ethyl- gruppe, R1 esine
Hydroxygruppe, R2 sine Methylgruppe und R3 esine Benzylgruppe ist, und
deren optische Isomers und Mischungen. 30  2.  Verbindung der Formel (I)
gemai Anspruch 1, ausgewihlt aus der Gruppe, umfassend:
3-Methyl-4-methylen-2-oxo-1-oxa-3,8-diazasplro[4,5]decan,
3-Ethyl-4-methylen-2-oxo-1 -oxa-3,8-diazaspiro[4,5]decan,
3-Cyclohexyl-4-methylen-2-oxo-1 -oxa-3,8-diazaspiro[4,5]decan,
4-Methylen-2-oxo-3-propyl-1-oxa-3,8-diazaspiro[4,5]decan, 35
3-Isoprcpyl-4-methylen-2-oxo-1 -oxa-3,8-diazaspiro(4,51decan,
3-Butyl-4-methylen-2-oxo-1 -oxa-3,8-diazaspiro[4,5]decan,
3-tert-Butyl-4-methylen-2-oxo-1-oxa-3,8-diazaspiro(4,5Jdecan,
3-Heptyl-4-methylen-2-oxo-1-oxa-3,8-diazaspiro[4,5]decan,
4-Methylen-2-oxo-3-phenyl-I-oxa-3,8-diazaspiro[4, 5Jdecan, 40
3-Decyl-4-methylen-2-oxo-1-oxa-3,8-diazaspiro[4,5]decan,
3-Benzyl-4-methylen-2-oxo-1-oxa-3,8-diazaspiro[4,5]decan,
3-[2-(3,4-Dimethoxyphenyl)ethyl]-4-methylen-2-oxo-1-oxa-3,8-diazaspiro[4,5]
decan, 4-Hydroxy-4-methyl-2-oxo-i-oxy-3,8-diazaspiro[4,5]decan,
3,4-Dimethyl-4-hydroxy-2-oxo-1-oxa-3,8-diazaspiro[4,5]decan, 45
3-[2-(3,4-Dimethoxyphenyl)ethyl]-4-hydroxy-4-methyi-2-oxo-1-oxa-3,8-diazasp
iro[4,5]decan,
3-Decyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decan,
3-Heptyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decan, 



8-Benzyl-4-methylen-2-oxo-1 ,3-dioxa-8-azaspiro[4,5]decan,
4-Methylen-3-(1-naphthyl)-2-oxo-1 -oxa-3,8-diazaspiro[4,5]decan, 50
und deren optische Isomers und Mischungen und alle ihre Saureadditions- und
quaternaren Am- moniumsalze. 3.  PharmazeutischeZusammensetzung, umfassend
alsWirkstoffeineVerbindung der Formel (1) gemaiAn- spruch I oder eines
ihrer pharmazeutisch annehmbaren Saureadditions- oder quaterniren Ammonium-
55      salze in Mischung mit einem pharmazeutisch annehmbaren Triger,
Verdannungsmittel oder Korrigens. 4.  Verfahren zur Herstellung elner
Verbindung der Formel (I) geman3 Anspruch 1, umfassend: a) zur Herstellung
van Verbindungen der Formel (I), in denen RI und R2 zusammen eine
Methylengrup- pe sind, Umsetzung elnes
4-Ethinyl-4-hydroxypiperidin-Derivats der Formel (111) 28 *    C     L
M    S     *    EP 0 412 820 B1 [err]                               (III)
[err] worin [err] wie in Anspruch 1 definiert ist, mit einem Isocyanat der
Formel R-NCO, wobei R wie in An- spruch 1 definiert ist, und Cyclisierung
des so erhaltenen 4-Carbamoyloxy-4-ethinyl-piperidin-Derivats 10
der Formel (11), [err] [err] 15 [err] worin R und R3 wie oben definiert
sind, entweder z) fir Verbindungen, in denen X ein Sauerstoffatom ist, in
einem saurem Medium und Umsetzung 20            der resultierenden
Verbindung der Formel (VI) ~~~~~~~~~~~~~~(V) 25                 [err] CH2
30 worin R und R3 wie oben definiert sind, mit Wasser; oder ) fOr
Verbindungen, in denen X eine NR-Gruppe ist, in einem basischen Medium;
oder b) zur Herstellung von Verbindungen der Formel (1), gemrfia dem obigen
Verfahren (a) (a), cyclisierung 35         eines wie oben definierten
4-carbamoyloxy-4-ethinylpiperidin-Derivats der Formsl (11) in einem sauren
Medium und Umsetzung der resultierenden, wie oben definierten Verbindung
der Formsl (VI) mit Wasser; oder c) zur Herstellung von Verbindungen der
Formal (I), die wie in Verfahren (a) (1) oben definiert sind, cyclisierung
eines wie oben definierten 4-Carbarooyloxy-4-ethinylpiperidin-Derivats der
Formel (II) in 40         einem basischem Medium; oder d) zur Herstellung
von Verbindungen der Formel (1), in denen X sine >NR-Gruppe ist und ein
Rest aus R1 und R2 sine Hydroxylgruppe und der andere sine Methylgruppe
ist, Umsetzung sines 4-Acetyl-4- hydroxypiperidin-Derivats der Formel (IV)
45 [err] [err] [err] 



so                                  11 (IV) worin R3 wie oben definiert
ist, mit einem Isocyanat der Formel R-NCO, wobei R wie oben definiert 5S
!st, und Cyclisierung des so gebildeten
4-Acetyl-4-carbamoyloxypiperidin-Derivats der Formel (V) 29 *   C   L  M  S
*    EP0412820B1 [err] [err] [err] (V) worin R und R3 wie oben definiert
sind; 10         oder e) zur Herstellung von Verbindungen der Formel (1),
in denen X eine MNR-Gruppe ist und ein Rest aus R' und R2 eine
Hydroxylgruppe und der andere sine Methylgrupe ist, Cydisierung eines wie
oben de- finierten 4-Acetyl-4-carbamoyloxypiperidin-Derivats der Formel
(V); gefolgt, falls gewunscht oder erforderlich, 15            von
Umsetzung einerwie oben hergestellten Verbindung der Formel (1), worin X
ein Sauerstoffatom ist und RI und R2 zusammen eine Methylengruppe sind, mit
einem Amin der Formel R-NH2, wobel R wie oben definiert ist, um eine
Verbindung der Formel I herzustellen, in der X eine >NR-Gruppe ist und ein
Rest aus RI und R2 eine Hydroxylgruppe und der andere eine Methylgruppe
ist; undloder, falls gewunscht oder erforderlich, 20            Umwandlung
einer wie oben hergestellten Verbindung der Formel (1) in eine andere
Verbindung der Formel (I) gemaB Anspruch 1 in einer bekannten Weise;
und/oder, falls gewunscht oder erforderlich, Umsetzung einer wie oben
hergestellten Verbindung der Formel (I) mit einer Saure unter Erhalt ihres
Saureadditionssalzes und/oder Umsetzung eines Saizes einer wie oben
hergestellten Verbindung 25       der Formel (I) mit elner Base zur
Freisetzung ihrer Base-Form und/oder Umwandlung einer so hergestdll- ten
Verbindung der Formel (I) in ihr quaternares Ammoniumsalz. 5.  Verfahren
gemia Anspruch 4, Verfahren (a) (f3), wobel R3 wie in Anspruch I definiert
ist, mit Ausnahme von 4-(2-Hydroxyethyl)piperazin-1-ylcarbonyi und
2-Chloronicotinoylcarbamoyl-Gruppen, umfassend die 30       Ausfuhrung der
gesamten Reaktion in einer einzigen Stufe ohne Isolierung der Verbindung
der Formel .(11). 6.  Verfahren gemaB Anspruch 4, Verfahren (b), dadurch
gekennzeichnet, daG die Reaktion in einem orga- nischen Losungsmittel in
Gegenwart sines Halogenwasserstoffs durchgefuhrt wird. 7.  Verfahren gemaB
Anspruch 4, Verfahren (d), umfassend die Ausfihrung der Reaktion des
Derivats der in Anspruch 4 definierten Formel (IV) mit dem Isocyanat der in
Anspruch 4 definierten Formel R-NCO und die Cyclisierung des so gebildeten
Derivats der in Anspruch 4 definierten Formel (V) in derselben
Reaktionsmischung. 40  8.  Verfahren gemfll Anspruch 4, Verfahren (e),
dadurch gekennzeichnet, daiB die Reaktion in Ethanol und in Gegenwart von
Natriumethoxid ausgeffihrt wird. 9.  Verwendung elner Verbindung der Formel
(I) gemrAl Anspruch I zur Herstellung eines Medikaments fir antikonvulsive
(antiepileptische), antiallergische undloder lipidspiegelsenkende
Behandlung von SAuge- 45      tieren. 10. Verfahren zur Herstellung einer
pharmazeutischen Zusammensetzung gemB Anspruch 3, umfassend die Mischung
einer Verbindung der Formel (I) gemnil Anspruch 1 oder eines ihrer
pharmazeutisch an- nehmbaren Sdureadditions- oder quaterniren Ammoniumsalze
mit einem pharmazeutisch annehmbaren 



so      Trager, Verdunnungsmittel oder Korrigens. Patentanspriiche fiir
folgende Vertragsstaaten ES, GR 1.  Verfahren zur Herstellung einer
Verbindung der Formel (1), 55 30    EP 0 412 820 B1 5           [err] 10
[err] worin X ein Sauerstoffatom oder eine >NR-Gruppe darstelit, wobei R
ein Wasserstoffatom oder eine Ci...iAlkyl-, Cs-Cycioalkyl- oder eine
Tosylgruppe, oder eine 15      carbocyclische C.610-Aryl oder
carbocyclische C%10-Aryl-C1 ,-aIkyIgruppe darstellt, die am aromatischen
Ring wahlweise mit einem oder mehreren Halogenatomen, C1 -AJkyl-,
C1^-CAkoxy- oder Trihalomethyl- gruppen substituiert sind; R1 und R2
zusammen eine Methylengruppe darstellen oder, wenn X eine >NR-Gruppe ist,
einer der Sub- stituenten R' und R2 auch esne Hydroxylgruppe darstellen
kann, wahrend der andere eine Methylgruppe 20      Ist; und R3 ein
Wasserstoffatom oder eine Benzyl-, (C1,,-Alkoxy)carbonyI-,
Phenoxycarbonyl-, Formyl-, Piperidin- 1-ylcarbonyl-,
Morpholin-4-ylcarbonyl-, 4-Methylpiperazin-1-ylcarbonyl-,
4-(2-Hydroxyethyl)piperazin-1- ylcarbonyl-,
2-Chloro-3-nicotinoyl-carbamoyl-, C14-Alkylcarbamoyl- oder
Benzyloxycarbonylgruppe dar- stellt, und deren optischen Isomeren und
Mischungen und aller ihrer Saureadditions- und quaternaren Am-
moniumsalzen, und der Verbindungen der Formel (I), in denen X >NR ist,
wobei R eine 2-(3,4-Dihydro- xyphenyl)ethylgruppe ist, RI eine
Hydroxygruppe ist, R2 eine Methylgruppe ist und R3 esne Benzylgruppe ist,
und deren optischen Isomeren und Mischungen, umfassend: a) zur Herstellung
von Verbindungen der Formel (1), in denen RI und R2 zusammen eine
Methylengrup- pe sind, Umsetzung eines
4-Ethinyl-4-hydroxypiperidin-Derivats der Formel (Ill) [err]
(III) 35                                    [err] worin R3 wie oben
definiert ist, mit einem Isocyanat der Formel R-NCO, worin R wie oben
definiert ist, und Cyclisierung des so erhaltenen
4-Carbamoyloxy-4-ethinyl-piperidin-Derivats der Formel (II), [err] [err]
(II) [err] 45 worin R und R3 wie oben definiert sind, entweder a) fOr
Verbindungen, in denen X ein Sauerstoffatom ist, In einem saurem Medium und
Umsetzung der resultierenden Verbindung der Formel (Vt) 50 [err] 55 [err]
31 *    C  L  M  S   *    EP 0 412 820 B1 



worin R und R3 wie oben definiert sind, mit Wasser; oder M) fur
Verbindungen, in denen X sine NR-Gruppe ist, in einem basischen Medium;
oder 5         b) zur Herstellung von Verbindungen der Formel (1), gemaR
obigen Verfahren (a) (a), Cyclisierung sines wie oben definierten
4-Carbamoyloxy-4-ethinylpiperidin-Dqrivats der Formel (11) in einem sauren
Me- dium und Umsetzung der resultierenden Verbindung der oben definierten
Formel (VI) mit Wasser; oder c) zur Herstellung von Verbindungen der Formel
(1), die wie in Verfahren (a) (13) oben definiert sind, 10
Cyclisberung eines 4-Carbamoyloxy-4-ethinylpiperidin-Derivats der oben
definierten Formel (11) in ei- nem basischem Medium; oder d) zur
Herstellung von Verbindungen der Formel (1), in denen X sine >NR-Gruppe ist
und ein Rest aus R1 und R2 sine Hydroxylgruppe und der andere sine
Methylgruppe ist, Umsetzung sines 4-Acetyl-4- 15
hydroxypiperidin-Derivats der Formel (IV), [err] ,  20 25 worin R3 wie oben
definiert ist, mit einem Isocyanat der Formel R-NCO, wobei R wie oben
definiert ist, und Cyclisierung des so gebildeten
4-Acetyl-4-carbamoyloxypiperidin-Derivats der Formel (V) 30
[err] [err] 35 worin R und R3 wie oben definiert sind; oder 40         e)
zur Herstellung von Verbindungen der Formel (1), in denen X sine >NR-Gruppe
ist und ein Rest aus RI und R2 sine Hydroxylgruppe und der andere sine
Methylgrupe ist, Cyclisierung sines wie oben de- finierten
4-Acetyl-4-carbamoyloxypiperidin-Derivats der Formel (V); gefolgt, falls
gewOnscht oder erforderlich, von Umsetzung einer wie oben hergestellten
Verbindung der Formel (1), in der X sin Sauerstoffatom st und RI und R2
zusammen sine Methylengruppe sind, mit einem 45       Amin der Formel
R-NH2, wobei R wie oben definiert ist, um sine Verbindung der Formsl (I)
herzustellen, worin X sine >NR-Gruppe ist und sin Rest aus R' und R2 sine
Hydroxylgruppe und der andere sine Me- thylgruppe ist; undloder, falls
gewunscht oder erforderlich, Umwandlung einer wie oben hergestellten
Verbindung der Formal (I) in sine andere Verbindung derwie oben definierten
Formel (I) in einer bekannten Weise; und- 50      /oder, falls gewunscht
oder erforderlich, Umsetzung einer wie oben hergestellten Verbindung der
Formel (1) mit einer Saure zum Erhalt ihres Siureadditionssalzes undloder
Umsetzung sines Salzes einer wig oben hergestellten Verbindung der Formel
(I) mit einer Base zur Freisetzung ihrer Base-Form und/oder Umwandlung
einer so hergestellten Verbindung der Formel (I) in lhr quaternares
Ammoniumsalz. S5   2.  Verfahren gemAR Anspruch 1, Verfahren (a) (1), worin
R3 wie in Anspruch I definiert ist, mit Ausnahme von
4-(2-Hydroxyethyl)piperazin-1-ylcarbonyl und
2-Chloronicotinoylcarbamoyl-Gruppen, dadurch ge- kennzeichnet, da6 die
gesamte Reaktion in einer einzigen Stufe ohne Isolierung der Verbindung der
For- mel (11) ausgefuhrt wird. 32 *   C   L   M   S   *    EP 0 412 820 B1
3.  Verfahren gemnAl Anspruch 1, Verfahren (b), dadurch gekennzeichnet, dal
die Reaktion in einem orga- nischen L8sungsmittel in Gegenwart eines
Halogenwasserstoffs durchgefihrt wird. 



5   4.  Verfahren gemrAS Anspruch 1, Verfahren (d), dadurch gekennzeichnet,
dal die Reaktion des Derivats der in Anspruch 1 definierten Formel (IV) mit
dem in Anspruch I def inierten Isocyanat der Formel R-NCO und Cyclisierung
des so gebildeten Derivats der in Anspruch 1 definierten Formel (V) in
derselben Re- aktionsmischung ausgefLihrt wird. 10  5. Verfahren gemAP.
Anspruch 1, Verfahren (e), dadurch gekennzelchnet, daM die Reaktion in
Ethanol und in Gegenwart von Natriumethoxid ausgef~hrt wird. 6.  Verfahren
gemrAl Anspruch 1 zur Herstellung einer Verbindung der Formal (I) gemAS
Anspruch 1, die ausgewghlt ist aus der Gruppe, umfassend:
3-Methyl-4-methylen-2-oxo-I-oxa-3,8-diazaspiro[4,5jdecan,
3-Ethyl-4-methylen-2-oxo-I -oxa-3,8-diazaspiro[4,5jdecan,
3-Cyclohexyl-4-methylen-2-oxo-1-oxa-3,8-diazaspiro[4,5]decan,
4-Methylen-2-oxo-3-propyl-l-oxa-3,8-diazaspiro(4,5Jdecan,
3-lsopropyl-4-methylen-2-oxo-1 -oxa-3,8-diazaspiro[4,5jdecan, *    -.  20
3-Butyl-4-methylen-2-oxo-i-oxa-3,8-diazaspiro[4,5]decan, j
3-tert-Butyl-4-methylen-2-oxo-I-oxa-3,8-diazaspiro[4,5]decan,
3-Heptyl-4-methylen-2-oxo-i-oxa-3,8-diazaspiro[4,5]decan,
4-Methylen-2-oxo-3-phenyl-1-oxa-3,8-diazaspiro[4,5]decan,
3-Decyl-4-methylen-2-oxo-1-oxa-3,8-diazaspiro[4,5jdecan, 25
3-Benzyl-4-methylen-2-oxo-l-oxa-3,8-diazaspiro(4,5]decan,
3-[2-(3,4-Dimethoxyphenyl)ethyl]-4-methylen-2-oxo-1-oxa-3,8-diazaspiro[4,5j
decan, 4-Hydroxy-4-methyl-2-oxo-i-oxa-3,8-diazaspiro[4,5]decan,
3,4-Dimethyl-4-hydroxy-2-oxo-1 -oxa-3,8-diazaspirot4,5ldecan,
3-[2-(3,4-Dimethoxyphenyl)ethyl]-4-hydroxy-4-methyl-2-oxo-i-oxa-3,8-diazasp
iro[4,5]decan,
3-Decyl-4-hydroxy-4-methyl-2-oxo-i-oxa-3,8-diazaspiro[4,5]decan,
3-Heptyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,53decan,
8-Benzyl-4-methylen-2-oxo-1 ,3-dioxa-B-azaspiro[4,5]decan,
4-Methylen-3-(1-naphthyl)-2-oxo-1 -oxa-3,8-diazaspiro[4,5]decan, und ihre
optischen Isomere und Mischungen und alle ihre Saureadditions- und
quaterniren Ammonium- 35      salze. K.-'       7.  Verwendung einer
Verbindung der Formel (I) gemaB Anspruch I zur Herstellung aines
Medikaments zur antikonvulsiven (antiepileptischen), antiallergischen
und/oder lipidspiegelsenkenden Behandlung von Saugetieren. 40  8. Verfahren
zur Herstellung einer pharmazeutischen Zusammensetzung, die als Wirkstoff
sins Verbindung der wie in Anspruch I definierten Formel (I) oder eines
ihrer pharmazeutisch annehmbaren Saureadditions- oder quaternaren
Ammoniumsalze umfalt, dadurch gekennzeichnet, dali der Wirkstoff mit einem
pharmazeutisch annehmbaren Trager, Verdunnungsmittel oder Korrigens
gemischt wird. 45 Revendications 1. Composes de formula (I), 50 [err] 55
[err] 33 *   C  L  M  S    *    EP 0 412 820 B1 dans laquelle 



X            rsprssente un atome d'oxygbne ou le groupe >NR, dans lequel R
represente un atome d'hydrogene ou un groupe alkyle en C0_i2, cyctoalkyle
en Cw ou tosyle, ou un groupe car- 5                    bocycliqiie aryle
en C_10 ou carbocyclique (aryl en Ca,10)alkyle en C1_ facultativement
substitues sur le cycle aromatique par un ou plusieurs atomes d'halogene et
groupes alky- lee en C1.4, alcoxy en C1 4 ou trihalogenomethyle; R' et R2
repr6sentent ensemble un groupe methylene ou, lorsque X est un groupe >NR,
un de R' et R2 peut de plus repr6senter un groupe hydroxy, tandis que
l'autre est un groupe m6- 10                   thyle ; et R3
represente un atome d'hydrogene ou un groupe benzyle, (alcoxy en
Cl-)carbonyle, phe- noxycarbonyle, formyle, pip6ridine-1-ylcarbonyle,
morpholine-4-ylcarbonyle, 4-methylpi- p6razine-1-ylcarbonyle,
4-(2-hydroxyethyl) pip6razine-1-ylcarbonyle, 2-chloro-3-nicoti-
noylcarbamoyle, (alkyle en C14)carbamoyle ou benzyloxycarbonyle et leurs
isomeres op- 15                   tiques et leurs melanges et tous leurs
sels d'addition d'acides et sels d'ammonium qua- ternaire; et le compose de
formule (I) dans laquelle X est >NR ob R est un groupe
2-(3,4-dihydroxyphenyl)ethyle, R' est un groupe hydroxy, R2 est un groupe
m6thyle et R3 est un groupe benzyle, et ses isombres optiques et leurs
melanges. 20 2.  Compose de formule (I) selon la revendication 1, choisi
dans l'ensemble comprenant: le
3-msthyl-4-methylbne-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, le
3-6thyl-4-mbthylbne-2-oxo-1-oxa-3,8-diazaspiro[4.51 decane, le
3-cyclohexyl-4-methyltne-2-oxo-1-oxa-3,8-diazaspiro[4,5Jdecane, 25      le
4-m6thylene-2-oxo-3-propyl-1-oxa-3,8-diazaspiro[4,5]decane, le
3-isopropyl-4-methyt6ne-2-oxo-1-oxa-3,8-diazaspiro[4,5]d6cane, le
3-butyl-4-methylbne-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, le
3-tert-butyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]d6cane, le
3-heptyl-4-mhthylene-2-oxo-i-oxa-3,8-diazaspiro[4,5]d6cane, 30      le
4-m6thylbne-2-oxo-3-ph6nyl-1-oxa-3,8-diazaspiro[4,5]dhcane, le
3-decyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, le
3-benzyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro(4,51decane, le
3-42-(3,4-dimethoxyph6nyl)ethylt-4-m6thyl&ne-2-oxo-1-oxa-3,8-diazaspiro[4,5
]decane, le 4-hydroxy-4-m6thyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]d6cans, le
3,4-dimethyl-4-hydroxy-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, le
3-[2-(3,4-dimethoxyph6nyl)6thyl]-4-hydroxy-4-m6thyl-2-oxo-1-oxa-3,8-diazasp
iro[4,5]d6cane, le
3-d6cyl-4-hydroxy-4-m6thyl-2-oxo-1-oxa-3,8-diazaspirof4,5]decane, le
3-heptyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, te
8-benzyt-4-methylene-2-oxo-1,3-dioxa-8-azaspiro[4,5]decane, le
4-methylene-3-(1-naphtyl)-2-oxo-1-oxa-3,8-diazaspiro[4,51d6cane, et leurs
isomeres optiques et leurs m6langes et tous leurs sels d'addition d'acides
et sels d'ammonium quaternaire. 3.  Composition pharmaceutique qui
comprend, comme ingredient actif, un compos6 de formule (I) comme 45
defini dans la revendication I ou un sel d'addition d'acide ou sel
d'ammonium quaternaire pharmaceuti- quement acceptables de celui-ci, en
melange avec un vehicule, diluant ou excipient pharmaceutiquement
acceptables. 4.  Proced6 pour la preparation d'un compos6 de formule (I)
comme dMfini dans la revendication 1, qui 50       comprend a) pour Is
preparation des composes de formule (1) dans laquelle RI et R2 sont
ensemble un groupe methylene, la reaction d'un derive de
4-6thynyl-4-hydroxypiperidine de formule (itt) [err] 34 



*   C    L   M    S    *    EP 0 412 820 B1 dans laquelle R3 est defini
comme dans la revendication 1, avec un isocyanate de formule R-NCO, dans
laquelle R est defini comme dans la revendication 1, et la cyclisation du
derive de 4-carbamoyloxy-4- ethynylpiperidine ainsi obtenu de formule (II),
5 [err] 10                           [err] dans laquelle R et R3 sont
dOfinis ci-dessus, solt a) pour les compos6s dans lesquels X est un atome
d'oxyg&ne, dans un milieu acide et reaction du compose obtenu de formule
(VI), 15 [err] [err]                                          (VI) 20 25
dans laquelle R et R3 sont d6finis ci-dessus, avec de l'eau; soit 0 pour
les composes dans lesquels X est un groupe NR, dans un milieu basique; ou
b) pour la preparation des compos6s de formule (I) comme defini dans le
proced6 (a) (a) ci-dessus, la cyclisation dans un milieu acide d'un d6riv6
de 4-carbamoyloxy-4-ethynylpipbridine de formule (II) 30         comme
dMfini ci-dessus et la rbaction du compos6 obtenu de formula (VI), comme
d6fini ci-dessus, avec de l'eau; ou c) pour la preparation des compos6s de
formula (I) comme defini dans le proc6de (a) (A) ci-dessus, la cyclisation
d'un derive de 4-carbamoyloxy-4-4thynylpiperidine de formule (II) comme
d6fini ci-dessus, 35         dans un milieu basique; ou d) pour la
preparation des compos6s de formula (I) dans laquelle X est un groups >NR
et un de R1 et R2 est un groupe hydroxyle et l'autre est un groupe m6thyle,
la r6action d'un deriv6 de 4-acktyl-4-hy- droxypip6ridine de formula (IV),
40 [err] 45                          [err] dans laquelle Rs est defini
comme ci-dessus, avec un isocyanate de formula R-NCO, dans laquelle R 50
est d6fini comme ci-dessus, et la cyclisation du derive de
4-acetyl-4-carbamoylaxypip6ridine ainsi for- me de formula (V), 55 35 *
C    L    M    S    *    EP 0 412 820 B1 [err] 5                  [err]
[err]                         (V) [err] 



dans laquelle R et R3 sont d6finis comme ci-dessus; ou e) pour la
pr6paration des composes de formule (I) dens laquelle X est un groupe >NR
et un de RI et R2 est un groupe hydroxyle et I'autre est un groupe m6thyle,
la cyclisation dun d6rive de 4-ac6tyl-4- carbamoyloxypip6ridine de formule
(V) comme d6fini ci-dessus; 15      puis, Si on le desire ou si cela eat
necessaire, la reaction d'un compose de formule (I) prepare ci-dessus, dans
lequel X eat un atome d'oxygene et RI et R2 ensemble sont un groupe
methylene, avec une amine de formule R-NH2 dans laquelle R eat defini comme
ci-dessus, pour preparer un compose de formula (I) dans laquelle X est un
groupe >NR et un de R1 et R2 est un groupe hydroxyle et l'autre eat un
groupe methyle; 20            etlou, si on le desire ou si cela est
n~cessaire, la transformation d'un compose de formule (I) prepare i-dessus
en un autre compose de formule (1) comme defini dans la revendication 1, de
fagon connue; etlou, si on le desire ou si cola est necessaire, la reaction
d'un compos6 de formule (I) prepare ci-dessus, avec un acide pour obtenir
son sel d'ad- 25      dition d'acide etlou la r6action d'un sel d'un
compose de formule (I) prepare ci-dessus avec une base pour en liberer la
base libre et/ou la conversion d'un compose ainsi prepare de formule (I) en
son sel d'ammo- nium quaternaire. 5.  Procede selon le procede a) (P) de la
revendication 4, dans lequel R3 eat comme defini dans la revendi- 30
cation 1, a l'exception des groupes
4-(2-hydroxyethyl)piperazine-1-ylcarbonyle et 2-chloronicotinoylcar-
bamoyle, qui comprend la realisation de la totalite de la r6action en une
seule etape, sans isolement du compose de formule (II). 6.  Procede selon
le procede b) de la revendication 4, dans lequel la r6action eat effectuee
dans un solvant 35      organique en presence d'un halogenure d'hydrogene.
7.  Procede selon le procede d) de la revendication 4, qui comprend la
realisation de la reaction du derive de formula (IV) comme defini dans la
revendication 4, avec l'isocyanate de formule R-NCO comme defini dans la
revendication 4, et la cyclisation du derive ainsi forme de formula (V)
comme dMfini dans la re- -  vendication 4, dens le meme melange
reactionnel. 8.  Proc~d6 selon Is procede e) de la revendication 4, qui
comprend la realisation de la riaction dens l'ethanol et en presence
d'ethylate de sodium. 9.  Utillsation d'un composb de formule (I) comme
defini dans la revendication 1, pour la preparation d'un 46      medicament
pour un traitement anticonvulsif (antiepileptique), antiaflergique et/ou
abaissant le taux des lipides de mammiferes. 10. Procede pour la
preparation d'une composition pharmaceutique selon la revendication 3, qui
comprend le melange d'un compose de formule (I) comme defini dans la
revendication I ou d'un sel d'addition d'aci- so      de ou sel d'ammonium
quaternaire pharmaceutiquement acceptables de celul-ci avec un vehicule,
diluant ou excipient pharmaceutiquement acceptables. Claims for the
following Contracting States ES, GR 55  1.  Un procede pour preparer un
compose de formule (I), 36 *    C     L   M    S    *    EP 0 412 820 B1
[err] 10                                [err] dans laquelle X
repr6sente un atome d'oxygbne ou le groupe >NR, dans lequel R represente un
atome d'hydrogbne ou un groupe alkyle en C1.12, cycloalkyle en C3 ou
tosyle, ou un groups car- 15                    bocyclique aryle en C8_10
ou carbocyclique (aryl en C810)alkyle en CI-4 facultativement 



substitues sur ie cycle aromatique par un ou plusieurs atomes d'halog~ne et
groupes alky- les en C1_4, alcoxy en C1_4 ou trihalog6nom6thyle; RI et R2
representent ensemble un groupe methylbne ou, lorsque X est un groupe >NR,
un de RI et R2 peut de plus repr6senter un groups hydroxy, tandis quo
l'autre est un groupe me- i4      20                     thyle; et R3
represente un atome d'hydrogene ou un groupe benzyle, (alcoxy en
C1-4)carbonyle, phe- noxycarbonyle, formyle, piperidine-1-ylcarbonyle,
morpholine-4-ylcarbonyle, 4-methylpi- perazine-1-ylcarbonyle,
4-(2-hydroxyethyl) piperazine-1-ylcarbonyle, 2-chloro-3-nicoti-
noylcarbamoyle, (alkyle en C,. O)carbamoyle ou benzyloxycarbonyle et leurs
isombres op- 25                    tiques et leurs melanges et tous leurs
sels d'addition d'acides et sels d'ammonium qua- ternaire; et le compose de
formule (I) dans laquelle X est >NR ob, R est un groupe
2-(3,4-dihydroxyphenyl)Athyle, R1 est un groupe hydroxy, R2 est un groupe
methyle et R3 est un groups benzyle, et ses isombres optiques et leurs
melanges; 30            qui comprend a) pour la preparation des composes de
formule (I) dans laquelle R1 et R2 sont ensemble un groupe m6thylbne, la
reaction d'un derive de 4-ethynyl-4-hydroxypip6ridine de formule (III)
[err]                                     I) 40         dans laquelle R3
est dMfini comme ci-dessus, avec un isocyanate de formule R-NCO, dans
laquelle R est defini comme ci-dessus, et la cyclisation du derive de
4-carbamoyloxy-4-Athynylpiperidine ainsi ob- tenu de formule (II), 45 [err]
(II) 50         dans laquelle R et R3 sont definis ci-dessus, soit a) pour
les composes dans lesquels X est un atome d'oxygene, dans un milieu acide
et reaction du compose obtenu de formule (VI), 55    EP 0 412 820 B1 (VI)
[err] 10 dans laquelle R et R3 sont definis ci-dessus, avec de l'eau; soit
P) pour les compos6s dans lesquels X est un groupe NR, dans un milieu
basique; ou b) pour la preparation des composes de formule (I) comme defini
dans le procede (a) (a) ci-dessus, la 15        cyclisation dans un milieu
acide d'un d6riv6 de 4-carbamoyloxy-4-ethynylpip6ridine de formule (II)
comme d6fini ci-dessus et la r6action du compos6 obtenu de formule (VI),
comme dMfini ci-dessus, avec de l'eau; ou c) pour la preparation des
composes de formule (I) comme dWfini dans le proc6de (a) (,B) ci-dessus, la
20        cyclisation d'un derive de 4-carbamoyloxy-4-ethynylpip6ridine de
formule (II) comme defini ci-dessus, dans un milieu basique; ou d) pour la
pr6paration des composes de formule (I) dans laquelle X est un groupe >NR
et un de R1 et R2 est un groupe hydroxyle et I'autre est un groupe m6thyle,
la reaction d'un dbriv6 de 4-ac6tyl-4-hy- 25         droxypiperidine de
formule(IV), [err] 



30                   [err] 0 35 dans laquelle R3 est dMfini comme
ci-dessus, avec un isocyanate de formule R-NCO, dans laquelle R est defini
comme ci-dessus, et la cyclisation du deriv de
4-acetyl-4-carbamoyloxypiperidine ainsi for- me de formule (V), 40 [err]
dans laquelle R et R3 sont dMfinis comme ci-dessus; so         ou e) pour
la preparation des compos6s de formula (I) dans laquelle X est un groupe
>NR et un de R1 et R2 est un groupe hydroxyle et l'autre est un groupe
methyle, la cyclisation d'un derive de 4-acetyl-4- carbamoyloxypip6ridine
de formule (V) comme dMfini ci-dessus; puis, si on le d6sire ou si cela est
necessaire, 55            la reaction d'un compose de formule (I) prepare
ci-dessus, dans lequel X est un atome d'oxygene et R' et R2 ensemble sont
un groupe methylene, avec une amine de formule R-NH2 dans laquelle R est
d6fini comme ci-dessus, pour preparer un compose de formule (I) dans
laquelle X est un groupe >NR et un de R' et R2 est un groupe hydroxyle et
l'autre est un groupe m6thyle; etlou, si on le d6sire ou si cola est
necessaire, 38 *  C  L  M  S   *    EP 0 412 820 B1 la transformation d'un
compos6 de formule (I) pr6par ci-dessus en un autre compose de formulo (I)
comme defini ci-dessus, de facon connue; etlou, si on le desare ou si cela
est necessaire, 5             la r6action cruncomposedeformulel()
pr6pareci-dessus, avecun acide pourobtenirson sel d'addition d'acide et/ou
la reaction d'un sel d'un compose de formule (1) pr6pare ci-dessus avec une
base pour en lib~rer la base libre et/ou la conversion dun compose ainsi
prepare de formule (I) en son sel d'ammonium quaternaire. 2.  Proc6d6 selon
le procede a) (A) de la revendication 1, dans lequel R3 est comme d6fini
dans la revendi- 10       cation 1, A l'exception des groupes
4-(2-hydroxyethyl)piperazine-1-ylcarbonyle et 2-chloronicotinoylcar-
bamoyle, qui comprend la r6alisation de la totalit6 de la reaction en une
seule etape, sans Isolement du compose de formule (II). 3.  Procede selon
le proc6d6 b) de la revendication 1, cdans lequel la r6action est effectu6e
dans un solvant organique en presence d'un halogenure d'hydrogene. 4.
Procede selon le proc6d6 d) de la revendication 1, qui comprend la
r6alisation de la reaction du derive de formule (IV) comme d6fini dans la
revendication 1, avec l'isocyanate de formule R-NCO comme defini dans la
revendication 1, et la cyclisation du deriv6 ainsi forme de formule (V)
comme defini dans la re- 20       vendication 1, dans le meme melange
reactionnel. 5.  Proced6 selon le proced6 e) de la revendication 1, qui
comprend la r6alisation de la reaction dans l'ethanol et en presence
d'ethylate de sodium. 6.  Procede selon la revendication 1, pour la
preparation d'un compose de formule (I) comme defini dans la 25
revendication 1, choisi dans l'ensemble comprenant: le 3-methyl-41
methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5jdecans, le
3-mthyI-4-m~thylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]d6cane, le
3-cyclohexyl-4-m6thyltne-2-oxo-1-oxa-3,8-diazaspiro[4i5jd6cane, le
4-m6thylene-2-oxo-3-propyl-1-oxa-3,8-diazaspiro[4,5]decane, 30      le
3-isopropyl-4-m6thylene-2-oxo-1 -oxa-3,8-diazaspiro[4,5]dhcane, 



le 3-butyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5Jdecane, le
3-tert-butyl-4-methyilne-2-oxo-1-oxa-3,8-diazaspiro[4,5]d6cane, le
3-heptyl-4-m6thylene-2-oxo-1-oxa-3,8-diazaspiro[4,5ld6cane, le
4-methylene-2-oxo-3-ph6nyl-1-oxa-3,8-diazaspiro[4,5]decane, 35      le
3-d6cyl-4-methylene-2-oxo-i-oxa-3,8-diazaspirof4,5]decane, ,e
3-benzyt-4-m6thylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, le
3-[2-(3,4-dimethoxyphenyl)ethyl]-4-m6thyI6ne-2-oxo-1-oxa-3,8-diazaspiro[4,5
]d6cane, le 4-hydroxy-4-m6thyl-2-oxo-1-oxa-3,8-diazaspiro[4,5ldecane, le
3,4-dimethyl-4-hydroxy-2-oxo-1-oxa-3,8-diazaspiro[4,5Jdecane, 46      le
3-12-(3,4-dim6thoxyphenylt)thyl]-4-hydroxy-4-methyl-2-oxo-i-oxa-3,8-diazasp
iro[4,5]d6cane, le
3-decyl-4-hydroxy-4-mrthyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, le
3-heptyl-4-hydroxy-4-m6thyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
le8-benzyl-4-methylene-2-oxo-1,3-dioxa-8-azaspiro[4,5]decane, le
4-methylene-3-(1-naphtyl)-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, 45
et leurs isomeres optiques et leurs melanges et tous leurs sels d'addition
dacides et sels d'ammonium qua- ternaire. 7. Utilisation d'un compose de
formule (1) comme dWfini dans la revendication 1, pour la preparation d'un
medicament pour un traitement anticonvulsif (anti6pileptique),
antiallergique et/ou abaissant le taux des 50      lipides de mammiferes.
8.  Procede pour la preparation d'une composition pharmaceutique, qui
comprend comme ingr~dient actif un compose de formule (I) comme defini dans
la revendication I ou d'un seo d'addition d'acide ou sol d'am- monium
quaternaire pharmaceutiquement acceptables de celul-ci, dans lequel on
melange l'ingredient 55       actif avec un v~hicule, diluant ou excipient
pharmaceutiquement acceptables. 39    


