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Description

[0001] The present invention relates to compounds of the general formula

wherein

R1 is C6-10-cycloalkyl, optionally substituted by C1-6-alkyl or -C(O)O-C1-6-alkyl; decahydro-naphthalen-1-yl; dec-
ahydro-naphthalen-2-yl; indan-1-yl or indan-2-yl, optionally substituted by C1-6-alkyl; decahydro-azulen-2-yl; bi-
cyclo[6.2.0]dec-9-yl; acenaphthen-1-yl; 2,3-dihydro-1H-phenalen-1-yl; 2,3,3a,4,5,6-hexahydro-1H-phenalen-
1-yl or octahydro-inden-2-yl;

R2 is hydrogen; C1-6-alkyl; =O or phenyl, optionally substituted by C1-6-alkyl, halogen or alkoxy;

A is cyclohexyl or phenyl, optionally substituted by C1-6-alkyl, halogen or alkoxy;

X is -CH(OH)-; -C(O)-; -CHR3-; -CR3=; -O-; -S-; -CH(COOR4)- or -C(COOR4)=;

Y is -CH2-; -CH=; -CH(COOR4)-, -C(COOR4)=; or -CH(CN)-;

R3 is hydrogen or C1-6-alkoxy;

R4 is C1-6-alkyl, cycloalkyl, phenyl, or benzyl;

and
either a or b is optionally an additional bond,

and to pharmaceutically acceptable acid addition salts thereof, with the exception of 4,8-dicyclohexyl-1-oxa-
4,8-diazaspiro[4.5]decane.
[0002] The compounds of formula I and their salts are characterized by valuable therapeutic properties. It has sur-
prisingly been found that the compounds of the present invention are agonists and/or antagonists of the orphanin FQ
(OFQ) receptor. Consequently they are useful in the treatment of psychiatric, neurological and physiological disorders,
especially, but not limited to, amelioration of symptoms of anxiety and stress disorders, depression, trauma, memory
loss due to Alzheimer's disease or other dementias, epilepsy and convulsions, acute and/or chronic pain conditions,
symptoms of addictive drug withdrawal, control of water balance, Na+ excretion, arterial blood pressure disorders and
metabolic disorders such as obesity.
[0003] In the following references these indications have been described:

- Nociceptin/orphanin FQ and the opioid receptor-like ORL1 receptor, Eur. J. Pharmacol., 340: 1-15, 1997;

- The orphan opioid receptor and its endofenous ligand ociceptin/orphanin FQ, Trends Pharmacol. Sci., 18:
293-300,1997;

- Orphanin FQ is a functional anti-opioid peptide, Neuroscience, 75:333-337, 1996;

- Orphanin FQ/nociceptin-lack of antinociceptive, hyperalgesic or allodynic effects in acute thermal or mechanical
tests, following intracerebroventricular or intrathecal administration to mice or rats, Eur. J. pain, 2: 267-280, 1998;

- Orphanin FQ acts as an anxiolytic to attenuate behavioral responses to stress, Proc. Natl. Acad. Sci., USA, 94:
14854-14858, 1997;
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- Orphanin FQ, an agonist of orphan opioid receptor ORL1, stimulates feeding in rats, Neuroreport, 8: 369-371, 1996;

- Facilitation of long-term potentiation and memory in mice lacking nociceptin receptors, Nature, 394: 577-581, 1998;

- Distribution of nociceptin/orphanin FQ receptor transcript in human central nervous system and immune cells, J.
Neuroimmuno, 81: 184-192, 1998;

- Orphanin FQ plays a role in sepsis, Prog. Clin. Biol. Res. (1998), 397, 315-325.

[0004] OFQ, a heptadeca peptide, has been isolated from rat brain and is a natural ligand to a G-protein coupled
receptor (OFQ-R), found at high levels in brain tissue. OFQ exhibits agonistic activity at the OFQ-R both in vitro and
in vivo.
[0005] Julius (Nature 377,476, [1995]) discusses the discovery of OFQ noting that this peptide shares greatest se-
quence homology with dynorphin A, an established endogenous ligand for opioid receptors. OFQ inhibits adenylate
cyclase in CHO(LC 132+) cells in culture and induces hyperalgesia when administered intra-cerebroventricularly to
mice. The pattern of results indicate that this heptadecapeptide is an endogenous agonist of the LC 132 receptor and
it appears to have pro-nociceptive properties. It has been described that when injected intra-cerebroventricularly in
mice, OFQ slowes down locomotive activity and induces hyperalgesia and it has been concluded that OFQ may act
as a brain neurotransmitter to modulate nociceptive and locomotive behavior.
[0006] Objects of the present invention are the compounds of formula I and pharmaceutically acceptable addition
salts thereof, racemic mixtures and their corresponding enantiomers, the preparation of the above-mentioned com-
pounds, medicaments containing them and their manufacture as well as the use of the above-mentioned compounds
in the control or prevention of illnesses, especially of illnesses and disorders of the kind referred above, or in the
manufacture of corresponding medicaments.
[0007] The following definitions of the general terms used in the present description apply irrespective of whether
the terms in question appear alone or in combination, such as lower alkyl and lower alkoxy.
[0008] As used herein, the term "lower alkyl" denotes a straight- or branched-chain alkyl group containing from 1 to
6 carbon atoms, for example, methyl, ethyl, propyl, isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl and the like. Preferred
lower alkyl groups are groups with 1-4 carbon atoms.
[0009] The term "cycloalkyl" denotes a saturated carbocyclic group containing from 5-15 carbon atoms, preferred
are cyclohexyl, cyclooctyl, cyclononyl and cyclodecyl.
[0010] The term "halogen" denotes chlorine, iodine, fluorine and bromine.
[0011] The term "pharmaceutically acceptable acid addition salts" embraces salts with inorganic and organic acids
well-known in the art for pharmaceutic purposes, such as hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid,
citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic acid, tartaric acid, methane-sulfonic acid, p-
toluenesulfonic acid and the like.
[0012] Preferred compounds of the present invention are those of formula I, in which R1 is C6-10-cycloalkyl, optionally
substituted by lower alkyl, R2 is hydrogen, X is -CH(OH)-, -C(O)- or -CHOCH3 and Y is -CH2-, for example the following
compounds:

(RS)-8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol,

(R)-8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol,

(S)-8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol,

8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-one,

(RS)-8-(cis-4-Isopropyl-cyclohexyl)-4-methoxy-1-phenyl-1,8-diaza-spiro[4.5]decane,
and

(RS)-8-cyclononyl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol.

[0013] Further preferred are compounds of formula I, in which R1 is decahydro-naphthalen-2-yl, 2,3,3a,4,5,6-hex-
ahydro-1H-phenalen-1-yl, 4-methyl-indan-2-yl, octahydro-inden-2-yl and decahydro-azulen-2-yl, R2 is hydrogen, X is
-CH(OH)- or -CHOCH3 and Y is -CH2-.
[0014] Examples of such compounds are

(RS)- and (SR)-8-[(2RS,4aSR,8aRS)-decahydro-naphthalen-2-yl]-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol,
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8-(decahydro-naphthalen-2-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol,
8-(2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol,
(RS)- and (SR)-8-[(RS)-(4-methyl-indan-2-yl)]-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol,
8-(decahydro-azulen-2-yl)-1-phenyl-1,8-diaza-spire[4.5]decan-4-ol or
8-(Octahydro-inden-2-yl)-4-methoxy-1-phenyl-1,8-diaza-spiro[4.5]decane (mixture of diastereoisomers).

[0015] The present compounds of formula I and their pharmaceutically acceptable salts can be prepared by methods
known in the art, for example, by the processes described below, which comprise

a) reductively aminating a compound of formula

with a compound of formula

wherein R1, R2, a, b, A , X and Y have the significances given above,
or

b) reducing a compound of formula

to a compound of formula

wherein R1, R2, b, A  and Y have the significances given above, or

c) oxidizing a compound of formula
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to a compound of formula

wherein R1, R2, b, A  and Y have the significances given above, or

d) reducing a compound of formula I-3 to a compound of formula

wherein R1, R2, b, A  and Y have the significances above,
or

e) alkylating a compound of formula I-1 to a compound of formula I, wherein X is -CH(lower alkoxy)-, or

f) hydrogenating a compound of formula I, wherein A is phenyl, to a compound of formula I, wherein A is
cyclohexyl, or

g) treating a compound of formula

with an amino thiol of the formula

to give a compound of formula
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wherein R1 and A  have the significances given above and R2 is hydrogen or phenyl, or

h) treating a compound of formula

with a compound of formula

to give a compound of formula

wherein R1 and A have the significances given above, and R2 is phenyl, optionally substituted by lower alkyl,
halogen or alkoxy, and if desired converting a racemic mixture into its enantiomeric components thus obtaining optically
pure compounds, and
converting a compound of formula I obtained into a pharmaceutically acceptable acid addition salt.
[0016] In accordance with process variant a) the reductive amination of a keto compound of formula II with an amine
of formula III is carried out by stirring with a dehydrating agent in the presence of. molecular sieves (4Å), in an inert
solvent, such as toluene or tetrahydrofuran (THF), at reflux temperature. An alternative method is the dehydration in
the presence of an acidic catalyst with removal of water, e.g. with azeotropic removal of water, or with tetraisopropyl-
orthotitanate in THF.
[0017] The obtained intermediate enamine or imine is then reduced with a reducing agent, such as metal hydrides
or hydrogen in the presence of a hydrogenating catalyst, preferably with sodium cyanoborohydride in a protic solvent,
for example in a mixture of THF and ethanol at acidic pH.
[0018] Examples for corresponding keto compounds of formula II are the following:

cis-octahydro-2(1H)-naphthalenone, 4-(1-methylethyl)-cyclohexanone, 2-indanone, 4-ethyl-cyclohexanone,
1,3-dihydro-4-methyl-2H-inden-2-one, 4-oxo-cyclohexanecarboxilic acid ethyl ester, cyclodecanone, (3a,RS,
8aRS)-decahydro-azulen-2-on, cis-octahydro-inden-2-one, cyclooctanone or cis-bicyclo[6.2.0]dec-9-one.

[0019] In accordance with process variant b) a compound of formula I-1 or I-3 is reduced to a compound of formula
I-2. This process is carried out in conventional manner with a reducing agent, preferably a metal hydride, such as
lithium aluminium hydride in an aprotic solvent, for example in diethylether.
[0020] In accordance with process variant c) a compound of formula I-1 is oxidized in an inert solvent, such as in

R2 ;N+-O- IX
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acetic anhydride in DMSO at room temperature or with 4-methyl-morpholine-4-oxide in the presence oftetra-n-propy-
lammonium-perruthenate and molecular sieves in dichloromethane at room temperature.
[0021] The reduction of a compound of formula I-3 to a compound of formula I-1-1 and/or to I-1-2 is carried out with
an inert solvent, for example in the presence of an enantioselective (enantiopure) reagent or catalyst to achieve an
enantiospecific formation of one enantiomer. Preferred enantioselective reagents are chiral oxazaborolidines. The re-
action is carried out in the presence of borane-dimethylsulfide in THF at about room temperature. The chiral oxazaboro-
lidines are formed in situ from chiral 1-amino-2-indanols and borane-dimethylsulfide.
[0022] In accordance with process variant e) a compound of formula I-1 is alkylated. The preferred alkylating agent
is dimethylsulfate. The process is carried out in conventional manner in an inert solvent with sodium hydride in dimeth-
ylformamide.
[0023] In process variant f) is described the hydrogenation of a compound of formula I, wherein A is phenyl. The
desired cyclohexyl ring is yielded in a protic solvent, such as methanol and in the presence of a hydrogenating catalyst,
for example in the presence of platinum oxide. The reaction is carried out under hydrogen pressure between 1 and 50
bar.
[0024] The formation of a 1,3-thiazolidine derivative is described in process variant g). The reaction is carried out by
treating a mixture of a ketone and an amino thiol with a Lewis acid, such as boron trifluoride diethyl ether complex, in
a chlorinated solvent, for example in dichloromethane.
[0025] The process step h) describes the cycloaddition of an imine of formula VII with a nitrile oxide of formula IX to
give a compound of formula I-6. The process is carried out by treating an imine with a slight excess of a corresponding
hydroximinoyl chloride and a base, such as triethylamine, in an inert solvent, for example in THF, described in general
in Heterocycles 36, 21-24, 1993.
[0026] Racemic mixtures can be converted into its enantiomeric components in conventional manner, for example
by preparative HPLC.
[0027] The salt formation is effected at room temperatures in accordance with methods which are known per se and
which are familiar to any person skilled in the art. Not only salts with inorganic acids, but also salts with organic acids
come into consideration. Hydrochlorides, hydrobromides, sulphates, nitrates, citrates, acetates, maleates, succinates,
methanesulphonates, p-toluenesulfonates and the like are examples of such salts.
[0028] The compounds of formula II, III, IV, V, VII, VIII, IX and XII which are used as starting materials are known
compounds or can be prepared by methods known per se.
[0029] The following scheme 1 describes the cyclization of compounds of formulae IX and XII to yield compounds
of formulae I-7 and I-1-3. Scheme 2 describes possible reaction variants to yield compounds of formulae I-5 and I-6
and scheme 3 describes the preparation of compounds of formula I, wherein X is S.
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wherein R1 and A  have the significances given above.

wherein R1 and A  have the significances given above.

wherein R1, R2 and A  have the significances given above.
[0030] As mentioned earlier, the compounds of formula I and their pharmaceutically usuable addition salts possess
valuable pharmacodynamic properties. It has been found that the compounds of the present invention are agonists
and/or antagonists of the OFQ receptor and have effects in animal models of psychiatric, neurological and physiological
disorders, such as anxiety, stress disorders, depression, trauma, memory loss due to Alzheimer's disease or other
dementias, epilepsy and convulsions, acute and/or chronic pain conditions, symptoms of addictive drug withdrawal,
control of water balance, Na+ excretion, arterial blood pressure disorders and metabolic disorders such as obesity.
[0031] The compounds were tested for pharmacologic activity in accordance with the methods given hereinafter:

Methods of OFQ-R Binding Assay

Cell Culture

[0032] HEK-293 cells adapted to suspension growth (293s) were cultured in HL medium plus 2% FBS. The cells
were transfected with the rat OFQ receptor cDNA (LC132), FEBS Lett. 347, 284-288, 1994, cloned in the expression
vector pCEP4 (Invitrogen, SanDiego, CA, USA) using lipofectin (Life Technologies, Bethesda, MD, USA). Transfected
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cells were selected in the presence of hygromycin (1000 U/ml) (Calbiochem, SanDiego, CA, USA). A pool of resistant
cells was tested for OFQ-R expression by binding of [3H]-OFQ (Amersham PLC, Buckinghamshire, England). These
cells (293s-OFQ-R) were expanded for large scale culture and membrane preparation.

Membrane preparation

[0033] 293s-OFQ-R cells were harvested by centrifugation, washed 3 times with phosphate buffered saline (PBS)
before resuspension in buffer A (50 mM Tris-HCl, pH 7.8, 5 mM MgCl2, 1 mM EGTA) and disruption with a tissue
homogenizer (30 seconds, setting 4, Pt 20, Kinematica, Kriens-Lucern, Switzerland). A total membrane fraction was
obtained by centrifugation at 49,000 x g at 4°C. This procedure was repeated twice and the pellet was resuspended
in buffer A. Aliquots were stored at -70°C and protein concentrations were determined using the BCA™ Protein Assay
Reagent (Pierce, Rockford, IL) following the manufacturer's recommendations.

Binding Assays

[0034] [3H]-OFQ competition studies were carried out with 77 µg membrane protein in a final assay volume of 0.5
ml buffer A plus 0.1% BSA and 0.01% bacitracin (Boehringer-Mannheim, Mannheim, Germany) for one hour at room
temperature. 50 nM unlabeled OFQ was used to define the non-specific binding. The assays were terminated by
filtration through Whatman GF/C filters (Unifilter-96, Canberra Packard S.A., Zurich, Switzerland) pretreated with 0.3%
polyethylenimine (Sigma, St. Louis, MO, USA) and 0.1% BSA (Sigma) for 1 hour. The filters were washed 6 times with
1 ml of ice bold 50 mM Tris-HCl pH 7.5. The retained radioactivity was counted on a Packard Top-Count microplate
scintillation counter after addition of 40 µl of Microscint 40 (Canberra Packard). The effects of compounds were deter-
mined using at least 6 concentrations in triplicate, and determined twice. IC50 values were determined by curve fitting
and these calues were converted to Ki values by the method of Cheng and Prusoff, Biochem. Pharmacol., 22, 3099,
1973.
[0035] The affinity to the OFQ-receptor, given as pKi, is in the range of 7,1 to 9,8. For example, the pKi -values of.
8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-one (Exl.6) and (RS)-8-Acenaphthalen-1-yl-
1-phenyl-1,8-diaza-spire[4.5]decane (Exl.19) are 9,4 and 8,6, respectively.
[0036] The preparation of the following compounds is described in Examples 1 - 53:
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[0037] The compounds of formula I as well as their pharmaceutically usable acid addition salts can be used as
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medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical preparations can be administered
orally, e.g. in the form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or
suspensions. The administration can, however, also be effected rectally, e.g. in the form of suppositories, or parenterally,
e.g. in the form of injection solutions.
[0038] The compounds of formula I and their pharmaceutically usable acid addition salts can be processed with
pharmaceutically inert, inorganic or organic excipients for the production of tablets, coated tablets, dragees and hard
gelatine capsules. Lactose, corn starch or derivatives thereof, talc, stearic acid or its salts etc can be used as such
excipients e.g. for tablets, dragées and hard gelatine capsules.
[0039] Suitable excipients for soft gelatine capsules are e.g. vegetable oils, waxes, fats, semi-solid and liquid polyols
etc.
[0040] Suitable excipients for the manufacture of solutions and syrups are e.g. water, polyols, saccharose, invert
sugar, glucose etc.
[0041] Suitable excipients for injection solutions are e.g. water, alcohols, polyols, glycerol, vegetable oils etc.Suitable
excipients for suppositories are e.g. natural or hardened oils, waxes, fats, semi-liquid or liquid polyols etc.
[0042] Moreover, the pharmaceutical preparations can contain preservatives, solubilizers, stabilizers, wetting agents,
emulsifiers, sweeteners, colorants, flavorants, salts for varying the osmotic pressure, buffers, masking agents or anti-
oxidants. They can also contain still other therapeutically valuable substances.
[0043] The dosage can vary within wide limits and will, of course, be fitted to the individual requirements in each
particular case. In general, the effective dosage for oral or parenteral administration is 0,01-20 mg/kg/day, preferred
as a dosage of 0,1-10 mg/kg/day for all described indications. The dayly dosage for an adult of 70 kg weight is therefore
between 0,7-1400 mg/day, preferred is 7-700 mg/day, although the above upper limit can also be exceeded when
necessary.
[0044] The following Examples illustrate the present invention without limiting it. All temperatures are given in degrees
Celsius.

Example 1

8-(Decahydro-naphthalen-2-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:1) Mixture of isomers,
configuration at (4a,8a) is cis.

[0045] cis-Octahydro-2(1H)-naphthalenone (1.1 mmol) was dissolved in toluene, (RS)-1-phenyl-1,8-diaza-spiro[4.5]
decan-4-ol (1.1 mmol) and molecular sieves (4Å, 1.0g) were added. The mixture was refluxed with stirring for 16 h,
filtered and the filtrate was evaporated. The residue was dissolved in THF/ethanol (10ml, 9:1), sodium cyanoborohy-
dride (1.1 mmol) was added and the pH was adjusted to 4. The mixture was stirred for 3 h at room temperature. Ice-
water (30 ml) and potassium carbonate solution (50%, 10 ml) were added. The mixture was extracted twice with dichlo-
romethane, organic phases were pooled, dried with MgSO4 and concentrated. Chromatography on silica gel (methy-
lenchloride/methanol, 98:2) yielded the desired product which was crystallized as its HCl-salt from ethanol. 65 mg
(16%) 8-(decahydro-naphthalen-2-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:1) as a colorless solid,
m.p. > 250°C and MS: m/e = 369.3 (M+H+).

Example 2

(RS)-8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:1)

[0046] The title compound, m.p. >250°C and MS: m/e = 357.3 (M+H+) was prepared in accordance with the general
method of example 1 from 4-(1-methylethyl)-cyclohexanone and (RS)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol.

Example 3

(RS)-8-Indan-2-yl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:1)

[0047] The title compound, m.p. >250°C and MS: m/e = 349.4 (M+H+) was prepared in accordance with the general
method of example 1 from 2-indanone and (RS)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol.
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Example 4

(RS)-8-(trans-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:1)

[0048] The title compound, m.p. >250°C and MS: m/e = 357.3 (M+H+) was prepared in accordance with the general
method of example 1 from 4-(1-methylethyl)-cyclohexanone and (RS)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol.

Example 5

8-Indan-2-yl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-one hydrochloride (1:1)

[0049] (RS)-8-Indan-2-yl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol (2.0 mmol) was dissolved in DMSO (12 ml), acetic
anhydride (0.6 ml) was added and the mixture was stirred for 24 h at room temperature. The solvents were removed
in vacuo. Chromatography on silica gel (methylenchloride/methanol, 98:2) yielded the desired product which was crys-
tallized as its HCl-salt from ethyl acetate. 0.37 g (48%) 8-indan-2-yl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-one hydro-
chloride (1:1) as a colorless solid, m.p. > 250°C and MS: m/e = 347.4 (M+H+).

Example 6

8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-one hydrochloride (1:1)

[0050] The title compound, m.p. 226-228°C and MS: m/e = 355.4 (M+H+) was prepared in accordance with the
general method of example 5 from (RS)-8-(cis-4-isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol.

Example 7

Mixture of (RS)-8-cis and -trans-4-ethyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:1)

[0051] The title compound, m.p. >250°C and MS: m/e = 343.4 (M+H+) was prepared in accordance with the general
method of example 1 from 4-ethyl-cyclohexanone and (RS)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol.

Example 8

Mixture of (RS)- and (SR)-8[(RS)-(4-Methyl-indan-2-yl)]-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:1)

[0052] The title compound, m.p. >250°C and MS: m/e = 363.2 (M+H+) was prepared in accordance with the general
method of example 1 from 1,3-dihydro-4-methyl-2H-inden-2-one and (RS)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol.

Example 9

(RS)-4-cis-(4-Hydroxy-1-phenyl-1,8-diaza-spiro[4.5]dec-8-yl)-cyclohexanecarboxylic acid ethyl ester hydrochloride (1:
1)

[0053] The title compound, m.p. >225°C dec. and MS: m/e = 387.3 (M+H+) was prepared in accordance with the
general method of example 1 from 4-oxo-cyclohexanecarboxylic acid ethyl ester and (RS)-1-phenyl-1,8-diaza-spiro
[4.5]decan-4-ol.

Example 10

(RS)-8-Cyclononyl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:2)

[0054] The title compound, white solid, m.p. 170°C (dec.) and MS: m/e = 357.3 (M+H+) was prepared in accordance
with the general method of example 1 from cyclononanone and (RS)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol.
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Example 11

(RS)-8-Cyclodecyl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:2)

[0055] The title compound, white solid, m.p. 170°C (dec.) and MS: m/e = 371.3 (M+H+) was prepared in accordance
with the general method of example 1 from cyclodecanone and (RS)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol.

Example 12

8-(Decahydro-azulen-2-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:1) (mixture of diastereoisomers)

[0056] The title compound, white solid, m.p. 265°C (dec.) and MS: m/e = 369.4 (M+H+) was prepared in accordance
with the general method of example 1 from (3aRS, 8aRS)-decahydro-azulen-2-on and (RS)-1-phenyl-1,8-diaza-spiro
[4.5]decan-4-ol.

Example 13

8-(Octahydro-inden-2-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:2) (mixture of diastereoisomers)

[0057] The title compound, white solid, m.p. 236°C (dec.) and MS: m/e = 354 (M+) was prepared in accordance with
the general method of example 1 from cis-octahydro-inden-2-one and (RS)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol.

Example 14

(RS)-8-Cyclooctyl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:2)

[0058] The title compound, white solid, m.p. 173°C (dec.) and MS: m/e = 342 (M+) was prepared in accordance with
the general method of example 1 from cyclooctanone and (RS)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol.

Example 15

8-(Bicyclo[6.2.0]dec-9-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:2) (mixture of diastereoisomers)

[0059] To a stirred solution of cis-bicyclo[6.2.0]dec-9-one (0.79 g, 5.2 mmol) in THF (10 ml) were added at RT tetrai-
sopropyl-orthotitanate (1.9 ml, 6.5 mmol) and (RS)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol (1.2 g, 5.2 mmol). The
mixture was stirred at RT for 20 h and evaporated. The residue was dissolved in THF (4 ml)-ethanol (14 ml), sodium
cyanoborohydride (0.25 g, 4.0 mmol) was added and the mixture was stirred at RT for 20 h. Water was added, the
suspension was filtered and the filtrate was evaporated. Column chromatography on silica gel (dichloromethane-meth-
anol-ammonia 26:1.0.1) and crystallization from 3N MeOH-HCl/diethyl ether yielded the title compound (0.86 g, 38%)
as a white solid, m.p. 174°C (dec.) and MS: m/e = 369.4 (M+H+).

Example 16

8-(Acenaphthen-1-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:2) (mixture of diastereoisomers)

[0060] To a stirred solution of (RS)-8-(acenaphthen-1-yl)-1-phenyl-1,8-diaza-spiro[4.5]decane-2,4-dione (0.67 g, 1.7
mmol) in THF (35 ml) was added at RT lithium aluminiumhydride (128 mg, 3.4 mmol) and the reaction mixture was
boiled under reflux for 7 h. Water (20 drops) was added slowly at RT to the stirred solution and afterwards the reaction
mixture was dried (Na2SO4) and filtered. The filtrate was evaporated and the crude product purified by column chro-
matography on silica gel (ethyl acetate/hexane 9:1) to yield (RS)-8-acenaphthen-1-yl-1-phenyl-1,8-diaza-spiro[4.5]
decane (50 mg/ see example 20) as a pale yellow oil and 8-(acenaphthen-1-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-
4-ol (127 mg) as a pale brown foam, which while stirring was dissolved in 3N MeOH-HCl (0.5 ml) and treated with
diethyl ether (15 ml). After 1 h the solid was filtered off to yield the desired product (128 mg, 55%) as a pale brown
solid, m.p. 196°C and MS: m/e = 385.3 (M+H+).
[0061] Better yields are observed by first reducing (RS)-8-(acenaphten-1-yl)-1-phenyl-1,8-diaza-spiro[4.5]decane-
2,4-dione with sodium borohydride (see example 21) and afterwards with lithium aluminiumhydride as described in
this example.
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Example 17

8-(2,3-Dihydro-1H-phenalen-1-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:2) (mixture of
diastereoisomers)

[0062] The title compound, pale brown solid, m.p. 197°C (dec.) and MS: m/e = 399.4 (M+H+) was prepared in ac-
cordance with the general method of examples ag and 16 from (RS)-N-[4-Cyano-1-(2,3-dihydro-1H-phenalen-1-yl)-
piperidin-4-yl]-N-phenyl-acetamide.

Example 18

8-(2,3,3a,4,5,6-Hexahydro-1H-phenalen-1-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:2) (mixture of
diastereoisomers)

[0063] The title compound, white solid, m.p. 195°C and MS: m/e = 403.4 (M+H+) was prepared in accordance with
the general method of example 16 from (1RS,3aRS)-8-(2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl)-1-phenyl-1,8-dia-
za-spiro[4.5]decane-2,4-dione.

Example 19

(RS )-8-Acenaphthen-1-yl-1-phenyl-1,8-diaza-spiro[4.5]decane hydrochloride (1:1)

[0064] A stirred solution of (RS)-8-acenaphthen-1-yl-1-phenyl-1,8-diaza-spiro[4.5]decane (50 mg/ see example 16)
in 3N MeOH-HCl (0.2 ml) was treated with diethyl ether (5 ml). After 1 h the solid was filtered off to yield the desired
product (50 mg, 91%) as a pale brown solid, m.p. 195°C and MS: m/e = 369.4 (M+H+).

Example 20

(RS)-8-Acenaphthen-1-yl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-one hydrochloride (1:1.4)

[0065] A mixture of 8-(acenaphthen-1-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol (0.25 g, 0.65 mmol; as a mixture
of diastereoisomers), 4-methylmorpholine-4-oxide (176 mg, 1.3 mmol), tetra-n-propylammonium-perruthenate (22.8
g, 0.065 mmol) and powdered sieves (4A, 0.5 g) in dichloromethane (10 ml) was stirred at RT for 1 h. The reaction
mixture was filtered, evaporated and purified by column chromatography on silica gel (ethyl acetate) to give an oil (150
mg) which while stirring was dissolved in 3N MeOH-HCl (1 ml) and treated with diethyl ether (50 ml). After 2 h the solid
was filtered off to yield the desired product (150 mg, 53%) as a pale brown solid, m.p. 174°C and MS: m/e = 383.3
(M+H+).

Example 21

(RS)-8-(Acenaphthen-1-yl)-4-hydroxy-1-phenyl-1,8-diaza-spiro[4.5]decan-2-one hydrochloride (1:1) (mixture of
diastereoisomers)

[0066] To a stirred solution of (RS)-8-(acenaphthen-1-yl)-1-phenyl-1,8-diaza-spiro[4.5]decane-2,4-dione (0.17 g,
0.43 mmol) in MeOH (5 ml) was added at RT sodium borohydride (19 mg, 0.5 mmol) and stirring was continued for
1.5 h. The reaction mixture was poured in brine (20 ml) and extracted with dichloromethane (2x 40 ml. The combined
organic layers were dried (MgSO4) and evaporated. The crude product was purified by column chromatography on
silica gel (dichloromethane/methanol 97.3) to give 170 mg of a pale yellow foam which while stirring was dissolved in
3N MeOH-HCl (0.5 ml) and treated with diethyl ether (15 ml). After 3 h the solid was filtered off to yield the desired
product (103 mg, 55%) as a pale brown solid, m.p. 221°C and MS: m/e = 399.4 (M+H+).

Example 22

8-Bicyclo[6.2.0]dec-9-yl-1-phenyl-1,8-diaza-spiro[4,5]decan-4-one hydrochloride (1:1) (mixture of diastereoisomers)

[0067] The title compound, pale brown solid, m.p. 140°C (dec.) and MS: m/e = 367.2 (M+H+) was prepared in ac-
cordance with the general method of example 20 from 8-(bicyclo[6.2.0]dec-9-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-
4-ol hydrochloride (mixture of diastereoisomers).
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Example 23

8-(Decahydro-azulen-2-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-one fumarate (1:1) (mixture of diastereoisomers)

[0068] Oxidation of 8-(decahydro-azulen-2-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol (mixture of diastere-
oisamers) according to the general method of example 20 and formation of the fumarate with fumaric acid in diethyl
ether yielded the title compound, pale brown solid, m.p. 219°C and MS: m/e = 367.3 (M+H+).

Example 24

8-Cyclooctyl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-one fumarate (1:1)

[0069] Oxidation of (RS)-8-cyclooctyl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol according to the general method of
example 20 and formation of the fumarate with fumaric acid in diethyl ether yielded the title compound, pale brown
solid, m.p. 197°C and MS: m/e = 341.3 (M+H+).

Example 25

(3aRS,7aSR)-8-(Octahydro-inden-2-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-one fumarate (1:1)

[0070] Oxidation of 8-(octahydro-inden-2-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol (mixture of diastereoisomers)
according to the general method of example 20 and formation of the fumarate with fumaric acid in diethyl ether yielded
the title compound, pale brown solid, m.p. 225°C and MS: m/e = 353.4 (M+H+).

Example 26

(1RS,3aRS)-8-(2,3,3a,4,5,6-Hexahydro-1H-phenalen-1-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-one fumarate (1:1)

[0071] Oxidation of 8-(2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol (mixture
of diastereoisomers) according to the general method of example 20 and formation of the fumarate with fumaric acid
in diethyl ether yielded the title compound, pale brown solid, m.p. 144°C and MS: m/e = 401.5 (M+H+).

Example 27

8-Cyclodecyl-1-phenyl-1,8-diaza-spiro[4,5]decan-4-one fumarate (1:1)

[0072] Oxidation of (RS)-8-cyclodecyl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol according to the general method of
example 20 and formation of the fumarate with fumaric acid in diethyl ether yielded the title compound, pale brown
solid, m.p. 177°C and MS: m/e = 369.4 (M+H+).

Example 28

8-Cyclononyl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-one fumarate (1:1)

[0073] Oxidation of (RS)-8-cyclononyl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol according to the general method of
example 20 and formation of the fumarate with fumaric acid in diethyl ether yielded the title compound, pale brown
solid, m.p. 185°C and MS: m/e = 355.3 (M+H+).

Example 29

(3aRS,7aSR)-8-(Octahydro-inden-2-yl)-1-phenyl-1,8-diaza-spiro[4,5]decane fumarate (1:0.5)

[0074] The title compound, pale yellow solid, m.p. 264°C and MS: m/e = 339.4 (M+H+) was prepared in accordance
with the general method of example 1 from cis-octahydro-inden-2-one and 1-phenyl-1,8-diaza-spiro[4.5]decane.
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Example 30

8-Cyclodecyl-1-phenyl-1,8-diaza-spiro[4.5]decane fumarate (1:0.5)

[0075] The title compound, white solid, m.p. 167°C and MS: m/e = 355.5.4 (M+H+) was prepared in accordance with
the general method of example 1 from cyclodecanone and 1-phenyl-1,8-diaza-spiro[4.5]decane.

Example 31

(RS)-8-(cis-4-Isopropyl-cyclohexyl)-4-methoxy-1-phenyl-1,8-diaza-spiro[4.5]decane hydrochloride (1:1)

[0076] RS)-8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (0.3 mmol) was
dissolved in dimethylformamide (15 ml), sodium hydride (1.2 mmol) was added and the mixture stirred for 1 h at room
temperature. Dimethylsulfate (0.9 mmol) was added and stirring continued for 5 h. The mixture was quenched with
ice-water (10 ml) and saturated sodiumbicarbonate solution (10 ml) and extracted three times with dichloromethane.
The organic phases were pooled, dried with Na2SO4 and concentrated. Chromatography on silica gel (ethyl acetate)
yielded the desired product which was crystallized as its HCl-salt from ethanol. 55 mg (44%) (RS)-8-(cis-4-isopropyl-
cyclohexyl)-4-methoxy-1-phenyl-1,8-diaza-spiro[4.5]decane hydrochloride (1:1) as a colorless solid, m.p. 214-215°C
and MS: m/e = 371.4 (M+H+).

Example 32

8-(trans-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-one hydrochloride (1:1)

[0077] The title compound, m.p. 237-238°C and MS: m/e = 355.4 (M+H+) was prepared in accordance with the
general method of example 5 from (RS)-8-(trans-4-isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol.

Example 33

(R)-8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:1)

[0078] (1S,2R)-1-Amino-2-indanol (0.05 mmol) was dissolved in tetrahydrofurane (2 ml), borane-dimethylsulfide
(0.34 mmol) was added and the mixture was stirred for 16 h at room temperature. A solution of 8-(cis-4-isopropyl-
cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-one (0.5 mmol) dissolved in tetrahydrofurane (4 ml) was then added
slowly to this mixture. The reaction was quenched with methanol (1 ml) and water (20 ml) and extracted three times
with methylene chloride. The organic phases were pooled, dried with Na2SO4 and concentrated. Chromatography on
silica gel (ethyl acetate) yielded the desired product which was crystallized as its HCl-salt from ethyl acetate. 20 mg
(10%) (R)-8-(cis-4-isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:1)as a colorless
solid, m.p. >250°C and MS: m/e = 357.3 (M+H+).

Example 34

(S)-8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:1)

[0079] The title compound, m.p. >250°C and MS: m/e = 357.3 (M+H+) was prepared in accordance with the general
method of example 33 from 8-(cis-4-isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-one and (1R,2S)-
1-amino-2-indanol.

Example 35

(RS)-8-(4-Methyl-indan-2-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-one hydrochloride (1:1)

[0080] The title compound, m.p. >250°C and MS: m/e = 361.3 (M+H+) was prepared in accordance with the general
method of example 5 from the mixture of (RS)- and (SR)-8[(RS)-(4-Methyl-indan-2-yl)]-1-phenyl-1,8-diaza-spiro [4.5]
decan-4-ol.
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Example 36

8-(Octahydro-inden-2-yl)-4-methoxy-1-phenyl-1,8-diaza-spiro[4.5]decane hydrochloride (1:2) (mixture of
diastereoisomers)

[0081] The product of example 13 (130 mg) was dissolved in 10 ml dry DMF and 75 mg of sodium hydride (50% in
mineral oil) was added at room temperature. The reaction mixture was stirred for one hour after which 100 ml of
dimethylsulfate were added. Stirring was continued for 24 h, then the reaction mixture was quenched by the addition
of ice cold 1N hydrochloric acid. The aqueous layer was extracted two times with ether and the extracts were discarded.
The aqueous layer was then basified with 2N sodium hydroxide solution and extracted three times with ethyl acetate.
The combined organic extracts were washed with water and brine, concentrated and subjected to preparative thin
layer-chromatography to yield the free base (60mg) as a clear oil that crystallized on standing. Formation of the hy-
drochloride under standard conditions furnished the title compound, m/z = 369 [M+H].

Example 37

8-(Octahydro-inden-2-yl)-1-cyclohexyl-1,8-diaza-spiro[4.5]decan-4-ol hydrochloride (1:2) (mixture of
diastereoisomers)

[0082] The product of example 13 (50mg) was dissolved in 150 ml methanol and 50 mg of platinium oxide were
added. The mixture was hydrogenated for 38h under 20 atmospheres hydrogen gas at room temperature. Then the
reaction mixture was filtered and the solvent evaporated. The residue purified by preparative thin layer chromatography
to yield the free base as a slightly yellow solid (15 mg). Formation of the hydrochloride under standard conditions
furnished the title compound, m/z = 361 [M+H].

Example 38

(RS)-8-(cis-4-Isopropyl-cyclohexyl)-4-phenyl-1-thia-4,8-diaza-spiro[4.5]decane fumarate (1:2)

[0083] cis-(4-isopropyl-cyclohexyl)-piperidine-4-one (224 mg) was dissolved in 15 ml dichloromethane and 139 ml
of N-phenyl-2-amino ethanethiol were added under argon. The reaction mixture was cooled to 0°C and 630 ml bo-
rontriflouride-diethyl ether-complex (freshly distilled) was added. After 1 hour, the reaction was quenched with one ml
of aqueous ammonium hydrochloride solution. The aqueous layer was extracted two times with dichloromethane and
ether and the extracts dried over sodium sulfate. Evaporation of the solvent gave a yellow oil, which was purified by
preparative thin layer chromatography to yield the title compound (72 mg) which was converted to the fumarate salt
using standard conditions. m.p. 175-176°C; m/z = 359 [M+H]+•.

Example 39

8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]dec-3-ene-3,4-dicarboxylic acid dimethylester
hydrochloride (1:1.33)

[0084] [1-(cis-4-Isopropyl-cyclohexyl)-piperidin-4-ylidene]phenyl-amine (1.00 g, 3.35 mmol) was treated at 0°C with
(trimethylsilyl)methyl trifluoromethane sulfonate (792 mg, 3.35 mmol). 1,2-Dimethoxy ethane (35 ml) and dimethyl
acetylenedicarboxylate (2.38 g, 16.8 mmol) followed by caesium fluoride (509 mg, 3.35 mmol) were added and the
reaction mixture was stirred at room temperature for 40 h. The solvent was evaporated, the residue taken up in ethyl
acetate and extracted with water. The organic phase was dried with MgSO4 and concentrated. Chromatography on
silica gel (hexane/ethyl acetate 8:1) followed by thin layer chromatography (toluene/ethyl acetate 10:1) gave the desired
product which was precipitated as its HCl-salt from ether. 46 mg (2.7 %) (8-(cis-4-isopropyl-cyclohexyl)-1-phenyl-1,8-di-
aza-spiro[4,5]dec-3-ene-3,4-dicarboxylic acid dimethylester hydrochloride (1:1.33) as a white solid, dec. > 200°C, MS:
m/e = 455.5 (M+H+).

Example 40

Mixture of (RS)- and (SR)-(2RS,4aSR,8aRS)-8-(Decahydro-naphthalen-2-yl)-4-hydroxy-1-phenyl-1,8-diaza-spiro[4.5]
decan-2-one hydrochloride (1:1)

[0085] The title compound, m.p. >166°C dec. and MS: m/e = 383.3 (M+H+) was prepared in accordance with the
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general method of example 21 from (2RS,4aSR,8aRS)-8-(decahydro-naphthalen-2-yl)-4-hydroxy-1-phenyl-1,8-diaza-
spiro[4.5]decan-2,4-dione.

Example 41

Mixture of (RS)- and (SR)-8-[(2RS,4aSR,8aRS)-decahydro-naphthalen-2-yl]-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol
hydrochloride (1:1)

[0086] The title compound, m.p. >250°C dec. and MS: m/e = 369.4 (M+H+) was prepared in accordance with the
general method of example 16 from (RS)- and (SR)-(2RS,4aSR,8aRS)-8-(decahydro-naphthalen-2-yl)-4-hydroxy-
1-phenyl-1,8-diaza-spiro[4.5] decan-2-one.

Example 42

(2RS,4aSR,8aRS)-8-(Decahydro-naphthalen-2-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-one hydrochloride (1:1)

[0087] The title compound, m.p. 250-251°C dec. and MS: m/e = 367.3 (M+H+) was prepared in accordance with the
general method of example 5 from (RS)- and (SR)-8-[(2RS,4aSR,8aRS)-decahydro-naphthalen-2-yl]-1-phenyl-1,8-di-
aza-spiro[4.5]decan-4-ol.

Example 43

Mixture of (RS)- and (SR)-8-[(1RS,3aSR)-2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl]-1-phenyl-1,8-diaza-spiro[4.5]
decan-4-ol fumarate (1:1)

[0088] The title compound, light brown solid, m.p. 205°C and MS: m/e = 403.5 (M+H+) was prepared in accordance
with the general method of example 17 from (1RS,3aSR)-8-(2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl)-1-phenyl-
1,8-diaza-spiro[4.5]decane-2,4-dione and subsequent formation of the fumarate.
[0089] (1RS,3aSR)-8-(2,3,3a,4,5,6-Hexahydro-1H-phenalen-1-yl)-1-phenyl-1,8-diaza-spiro[4.5]decane-2,4-dione
was prepared from (1RS,3aSR)-1-(2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl)-piperidin-4-one as described for (1RS,
3aRS)-8-(2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl)-1-phenyl-1,8-diaza-spiro[4.5]decane-2,4-dione.

Example 44

Mixture of (RS)- and (SR)-8-[(1RS,3aRS)-2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl)-4-methoxy-1-phenyl-1,8-diaza-
spiro[4,5]decane fumarate (1:1)

[0090] Methylation of a mixture of (RS)- and (SR)-8-(1RS,3aRS)-2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl)-1-phe-
nyl-1,8-diaza-spiro[4.5]decan-4-ol according to the general method of example 31 and formation of the fumarate with
fumaric acid in diethyl ether yielded the title compound, pale brown solid, m.p. 206°C and MS: m/e = 417.3 (M+H+).

Example 45

Mixture of (RS)- and (SR)-8-[(RS)-acenaphthen-1-yl]-4-methoxy-1-phenyl-1,8-diaza-spiro[4.5]decane fumarate (1:1)

[0091] Methylation of a mixture of (RS)- and (SR)-8-(acenaphthen-1-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol ac-
cording to the general method of example 31 and formation of the fumarate with fumaric acid in diethyl ether yielded
the title compound, pale brown solid, m.p. 208°C and MS: m/e = 399.4 (M+H+).

Example 46

(RS)-8-Cyclodecyl-4-methoxy-1-phenyl-1,8-diaza-spiro[4,5]decane hydrochloride (1:2)

[0092] Methylation of (RS)-8-cyclodecyl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol according to the general method of
example 31 and formation of the fumarate with fumaric acid in diethyl ether yielded the title compound, white solid, m.
p. 170°C (dec.) and MS: m/e = 385.4 (M+H+).
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Example 47

(RS)-8-Cyclooctyl-4-methoxy-1-phenyl-1,8-diaza-spiro[4.5]decane hydrochloride (1:1.5)

[0093] Methylation of (RS)-8-cyclooctyl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol according to the general method of
example 31 and formation of the fumarate with fumaric acid in diethyl ether yielded the title compound, white solid, m.
p. 160°C (dec.) and MS: m/e = 357.3 (M+H+).

Example 48

8-Bicyclo[6.2.0]dec-9-yl-4-methoxy-1-phenyl-1,8-diaza-spiro[4.5]decane hydrochloride (1:1) (mixture of
distereoisomers; config. in bicyclodecane moiety at C1 and C8 cis)

[0094] Methylation of 8-(bicyclo[6.2.0]dec-9-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol (mixture of distereoisomers;
config. in bicyclodecane moiety at C1 and C8 cis) according to the general method of example 31 and formation of the
fumarate with fumaric acid in diethyl ether yielded the title compound, white solid, m.p. 170°C (dec.) and MS: m/e =
383.3 (M+H+).

Example 49

(RS)-8-Cyclononyl-4-methoxy-1-phenyl-1,8-diaza-spiro[4.5]decane fumarate (1:1)

[0095] Methylation of (RS)-8-cyclononyl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol according to the general method
of example 31 and formation of the fumarate with fumaric acid in diethyl ether yielded the title compound, pale brown
solid, m.p. 196°C (dec.) and MS: m/e = 371.3 (M+H+).

Example 50

8-(Decahydro-azulen-2-yl)-4-methoxy-1-phenyl-1,8-diaza-spiro[4.5]decane fumarate (1:1) (mixture of the
diastereoisomers)

[0096] Methylation of 8-(decahydro-azulen-2-yl)-1-phenyl-1,8-diaza-spiro [4.5] decan-4-ol (mixture of diastereoi-
somers) according to the general method of example 31 and formation of the fumarate with fumaric acid in diethyl
ether yielded the title compound, white solid, m.p. 260°C (dec.) and MS: m/e = 383.3 (M+H+).

Example 51

(3RS, 4SR)-8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4,5]decane-3,4-dicarboxylic acid dimethylester
hydrochloride (1:1)

[0097] The title compound, MS: m/e = 457.5 (M+H+) was prepared in accordance with the general method of example
39 from [1-(cis-4-isopropyl-cyclohexyl)-piperidin-4-ylidene]phenyl-amine and dimethyl maleate.

Example 52

(3RS, 4RS)-8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4,5]decane-3,4-dicarboxylic acid dimethylester
hydrochloride (1:1)

[0098] The title compound, dec. > 200°C and MS: m/e = 457.5 (M+H+) was prepared in accordance with the general
method of example 39 from [1-(cis-4-isopropyl-cyclohexyl)-piperidin-4-ylidene]phenyl-amine and dimethyl fumarate.

Syntheses of Intermediates

Example aa

(RS)-1-Phenyl-1,8-diaza-spiro[4.5]decan-4-ol

[0099] (RS)-8-Benzyl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol (7.8 mmol) was dissolved in methanol (100 ml) and
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ethylacetate (100ml). Palladium on carbon (10%, 0.2 g) was added and the mixture was hydrogenated at room tem-
perature and normal pressure. Filtration and evaporation yielded the desired product. 1.8 g (99%) (RS)-1-phenyl-
1,8-diaza-spiro[4.5]decan-4-ol as a beige solid, m.p. 141-144°C and MS: m/e = 232 (M+).

Example ab

(RS)-N-(1-Acenaphthen-1-yl)-4-cyano-piperidin-4-yl)-N-phenyl-acetamide

[0100] To a stirred mixture of pyridine (4.5 ml, 55.5 mmol), acetyl chloride (2 ml, 27.7 mmol) and DMAP (20 mg) in
dichloromethane (150 ml) was added dropwise at RT a solution of (RS)-4-phenylamino-1-(acenaphthen-1-yl)-piperid-
ine-4-carbonitrile (4.9 g, 13.9 mmol) in dichloromethane (100 ml). After 21 h the reaction mixture was poured in sat.
NaHCO3 (100 ml) and the layers were separated. The aqueous phase was extracted with dichloromethane (150 ml),
the combined organic layers were washed with sat. NaHCO3 (100 ml), brine (100 ml), dried (MgSO4) and evaporated.
The crude product was purified by column chromatography on silica gel (ethyl acetate/hexane 4:1) to give beside 1.49
g (RS)-4-phenylamino-1-(acenaphthen-1-yl)-piperidine-4-carbonitrile (1.49, 30 %) the desired product (2.9 g, 53%) as
a pale brown foam, MS: m/e = 396.2 (M+H+).

Example ac

(RS)-N-[4-Cyano-1-(2,3-dihydro-1H-phenalen-1-yl)-piperidin-4-yl]-N-phenylacetamide

[0101] The title compound, pale brown foam, MS: m/e = 410.4 (M+H+) was prepared in accordance with the general
method of example ab from (RS)-4-phenylamino-1-(2,3-dihydro-1H-phenalen-1-yl)-piperidine-4-carbonitrile.

Example ad

(1RS,3aRS)-1-(2,3,3a,4,5,6-Hexahydro-1H-phenalen-1-yl)-piperidin-4-one and (1RS,3aSR)-1-(2,3,3a,
4,5,6-Hexahydro-1H-phenalen-1-yl)-piperidin-4-one

[0102] To a stirred mixture of (RS)-2,3,3a,4,5,6-hexahydro-phenalen-1-one (3.53 g, 19.0 mmol), hydroxylamine hy-
drochloride (2.2 g, 32.0 mmol) and water (14 ml) was added dropwise at 75°C MeOH (18 ml) and afterwards a solution
of sodium acetate (6.7 g, 49.9 mmol) in water (13 ml). Stirring was continued over a period of 1.5 h, water (40 ml) was
added and after cooling (ice bath) the solid was collected by filtration. After drying in vacuo the crude product was
dissolved in 3.5 N NH3/ MeOH (160 ml) and hydrogenated over Raney-Nickel (2.9 g, washed with MeOH) at RT for
65 h. The catalyst was filtered off, the solution evaporated in vacuo to give a green oil (3.52 g), which was dissolved
in ethanol (36.5 ml). Potassium carbonate (0.26 g, 1.9 mmol) and 1-ethyl-1-methyl-4-oxo-piperidinium iodide (7.0 g,
26.2 mmol) dissolved in water (13 ml) were added and the mixture was refluxed for 45 min. The reaction mixture was
poured into 3N sodium hydroxide solution (160 ml) and extracted with ethylacetate (2 x 300 ml). The combined organic
layers were dried (MgSO4) and evaporated. Intensive column chromatography on silica gel (toluene/ethylacetate 9:1)
yielded (1RS,3aSR)-1-(2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl)-piperidin-4-one (2.37 g, 47%) and (1RS,3aRS)-
1-(2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl)-piperidin-4-one (1.97 g, 39%). Both compounds are pale yellow oils, MS:
m/e = 269 (M+).

Example ae

(1RS,3aRS)-1-(2,3,3a,4,5,6-Hexahydro-1H-phenalen-1-yl)-4-phenylaminopiperidine-4-carbonitrile

[0103] (1RS,3aRS)-1-(2,3,3a,4,5,6-Hexahydro-1H-phenalen-1-yl)-piperidin-4-one (2.62 g, 9.7 mmol) was dissolved
in acetic acid (12 ml). Aniline (0.97 ml, 10.6 mmol) and trimethylsilylcyanide (1,2 ml, 9.7 mmol) were added and the
mixture was stirred for 3 h at RT. The reaction mixture was poured into cold ammonia solution (40ml), extracted with
methylene chloride (2x 200 ml) and brine (150 ml). The combined organic layers were combined, dried with magnesium
sulfate and concentrated. Crystallization from diethylether/hexane yielded (1RS,3aRS)-1-(2,3,3a,4,5,6-Hexahydro-1H-
phenalen-1-yl)-4-phenylamino-piperidine-4-carbonitrile (3.1 g, 86%) as a pale yellow solid, m.p. 142°C and MS: m/e
= 372.4 (M+H+).



EP 0 963 985 B1

5

10

15

20

25

30

35

40

45

50

55

25

Example af

(1RS,3aRS)-N-[4-Cyano-1-(2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl)-piperidin-4-yl]-N-phenyl-acetamide

[0104] The title compound, pale brown foam, MS: m/e = 410.4 (M+H+) was prepared in accordance with the general
method of example ab from (1RS,3aRS)-1-(2,3,3a,4,5,6-Hexahydro-1H-phenalen-1-yl)-4-phenylamino-piperidine-
4-carbonitrile.

Example ag

(RS)-8-(Acenaphthen-1-yl)-1-phenyl-1,8-diaza-spiro[4.5]decane-2,4-dione

[0105] To a stirred solution of (RS)-N-(1-acenaphthen-1-yl-4-cyano-piperidin-4-yl)-N-phenyl-acetamide (1.47 g, 3.7
mmol) in THF (75 ml) was added dropwise at -78°C a freshly prepared solution of LDA (4.6 mmol) in THF (25 ml).
Stirring was continued for 1 h at -78°C and for additional 2 h at RT, the reaction mixture was poured in cooled brine
(100 ml) and extracted with ethyl acetate (2x200 ml). The combined organic layers were washed with brine (100 ml),
dried (MgSO4) and evaporated to give a yellow foam (1.49 g). A stirred solution of the intermediate in MeOH (100 ml)
and 1N HCl (30 ml) was boiled under reflux for 1 h and evaporated. To the residue was added 1 N NaOH (30 ml) and
sat. NaHCO3 (30 ml). The aqueous solution was extracted with dichloromethane (2x100 ml), washed with brine (70
ml), dried (MgSO4) and evaporated. The crude product was purified by column chromatography on silica gel (dichlo-
romethane/methanol 30:1) to yield the desired product (0.68 g, 46%) as a pale brown foam, MS: m/e = 397.3 (M+H+).

Example ah

(1RS,3aRS)-8-(2,3,3a,4,5,6-Hexahydro-1H-phenalen-1-yl)-1-phenyl-1,8-diaza-spiro[4.5]decane-2,4-dione

[0106] The title compound, pale yellow foam, MS: m/e = 415.4 (M+H+) was prepared in accordance with the general
method of example ag from (1RS,3aRS)-N-[4-Cyano-1-(2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl)-piperidin-4-yl]-N-
phenylacetamide.

Example ai

1-Phenyl-1,8-diaza-spiro[4.5]decane

[0107] The title compound, yellow oil, MS: m/e = 217.3 (M+H+) was prepared in accordance with the general method
of example aa from 8-benzyl-1-phenyl-1,8-diaza-spiro[4.5]decane.

Example aj

cis-(4-(2-methyl-ethyl)-cyclohexyl)-piperidine-4-one

[0108] cis-4-(2-methyl-ethyl)-cyclohexyl-amine hydrochloride(60.7g) was dissolved in ethanol (725 ml). Potassium
carbonate (51.8 g) and 1-ethyl-1-methyl-4-oxo-piperidinium iodide (126.6 g) dissolved in water (240 ml) were added
and the mixture was refluxed for 1 hour. The reaction mixture was concentrated and extracted three times with dichlo-
romethane. The combined organic layers were washed with aqueous bicarbonate and water, dried (MgSO4) and evap-
orated. Filtration over silica gel (cyclohexane/ethylacetate 17:3) yielded 69.7g of a yellow oil which was distilled to yield
the title compound (75%) as a slightly yellow oil. b.p. 111°C/0.45 mbar; m/z = 223 [M+•].

Example ak

cis-[1-(4-Isopronyl-cyclohexyl)-piperidin-4-ylidene]phenyl-amine

[0109] cis-1-(4-Isopropyl-cyclohexyl)-piperidine-4-one (5.0 g, 23.4 mmol), aniline (3.3 g, 35.3 mmol) and molecular
sieves (20 g, 4A) were stirred in 100 ml pentane at room temperature for 6 days. The molecular sieves were filtered
off and the solvent was evaporated. The crude product was used without any further purification.
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Example al

(2RS,4aSR,8aRS)-8-(Decahydro-naphthalen-2-yl)-1-phenyl-1,8-diaza-spiro[4,5]decane-2,4-dione hydrochloride (1:
1)

[0110] The title compound, m.p. >250°C dec. and MS: m/e = 381.3 (M+H+) was prepared in accordance with the
general method described in Van Parys, Marc et al., Bull. Soc. Chim. Belg. (1981), 90(7), 749-55 from (2RS,4aSR,
8aRS)-decahydro-naphthalen-2-ylamine.

Example A

[0111] Tablets of the following composition are manufactured in the usual manner:

Example B

[0112] Capsules of the following composition are manufactured:

[0113] The active substance, lactose and corn starch are firstly mixed in a mixer and then in a comminuting machine.
The mixture is returned to the mixer, the talc is added thereto and mixed thoroughly. The mixture is filled by machine
into hard gelatine capsules.

Example C

[0114] Suppositories of the following composition are manufactured:

[0115] The suppository mass is melted in a glass or steel vessel, mixed thoroughly and cooled to 45°C. Thereupon,
the finely powdered active substance is added thereto and stirred until it has dispersed completely. The mixture is
poured into suppository moulds of suitable size, left to cool, the suppositories are then removed from the moulds and
packed individually in wax paper or metal foil.

Claims

1. Compounds of the general formula

mg/tablet

Active substance 5
Lactose 45
Corn starch 15
Microcrystalline cellulose 34
Magnesium stearate 1

Tablet weight 100

mg/capsule

Active substance 10
Lactose 155
Corn starch 30
Talc 5

Capsule fill weight 200

mg/supp.

Active substance 15
Suppository mass 1285

Total 1300
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wherein

R1 is C6-10-cycloalkyl, optionally substituted by C1-6-alkyl or -C(O)O-C1-6-alkyl; decahydro-naphthalen-1-yl;
decahydro-naphthalen-2-yl; indan-1-yl or indan-2-yl, optionally substituted by C1-6-alkyl; decahydro-azulen-
2-yl; bicyclo[6.2.0]dec-9-yl; acenaphthen-1-yl; 2,3-dihydro-1H-phenalen-1-yl; 2,3,3a,4,5,6-hexahydro-1H-
phenalen-1-yl or octahydro-inden-2-yl;

R2 is hydrogen; C1-6-alkyl; =O or phenyl, optionally substituted by C1-6- alkyl, halogen or alkoxy;

A is cyclohexyl or phenyl, optionally substituted by C1-6-alkyl, halogen or alkoxy;

X is -CH(OH)-; -C(O)-; -CHR3-; -CR3=; -O-; -S-; -CH(COOR4)- or -C(COOR4)=;

Y is -CH2-; -CH=; -CH(COOR4)-, -C(COOR4)=; or -CH(CN)-;

R3 is hydrogen or C1-6-alkoxy;

R4 is C1-6-alkyl, cycloalkyl, phenyl, or benzyl

and
either a or b is optionally an additional bond,

racemic mixtures and their corresponding enantiomers and pharmaceutically acceptable acid addition salts thereof,
with the exception of 4,8-dicyclohexyl-1-oxa-4,8-diazaspiro[4.5]decane.

2. A compound according to claim 1, wherein R1 is C6-10-cycloalkyl, optionally substituted by C1-6-alkyl, R2 is hydro-
gen, X is -CH(OH)-, -C(O)- or -CHOCH3 and Y is -CH2-.

3. A compound according to claim 2, which is
(RS)-8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol,
(R)-8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spire[4.5]decan-4-ol,
(S)-8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol,
8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro [4.5]decan-4-one,
(RS)-8-(cis-4-Isopropyl-cyclohexyl)-4-methoxy-1-phenyl-1,8-diaza-spiro[4.5]decane
or
(RS)-8-cyclononyl-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol.

4. A compound according to claim 1, wherein R1 is decahydro-naphthalen-2-yl, 2,3,3a,4,5,6-hexahydro-1H-phenal-
en-1-yl, 4-methyl-indan-2-yl, octahydro-inden-2-yl and decahydro-azulen-2-yl, R2 is hydrogen, X is -CH(OH)- or
-CHOCHs and Y is -CH2-.

5. A compound according to claim 4, which is
(RS)- and (SR)-8-[(2RS,4aSR,8aRS)-decahydro-naphthalen-2-yl]-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol,
8-(decahydro-naphthalen-2-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol,
8-(2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl)-1-phenyl-1,8-diaza-spiro-[4.5]decan-4-ol,
RS)- and (SR)-8-[(RS)-(4-methyl-indan-2-yl)]-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol,
8-(decahydro-azulen-2-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol
or
8-(Octahydro-inden-2-yl)-4-methoxy-1-phenyl-1,8-diaza-spiro[4.5]decane (mixture of diastereoisomers).
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6. A medicament containing one or more compounds as claimed in any one of claims 1-5 and pharmaceutically
acceptable excipients.

7. A medicament according to claim 6 for the treatment of diseases related to the orphanin FQ (OFQ) receptor, which
include psychiatric, neurological and physiological disorders, such as anxiety and stress disorders, depression,
trauma, memory loss due to Alzheimer's disease or other dementias, epilepsy and convulsions, acute and/or chron-
ic pain conditions, and symptoms of addictive drug withdrawal, control of water balance, Na+ excretions, arterial
blood pressure disorders and metabolic disorders such as obesity.

8. A process for preparing a compound of formula I as defined in claim 1, which process comprises
reductively aminating a compound of formula

with a compound of formula

wherein R1, R2, a, b, A , X and Y have the significances given in claim 1, and, if desired,
converting a racemic mixture into its enantiomeric components thus obtaining optically pure compounds, and/or
converting a compound obtained into a pharmaceutically acceptable acid addition salt.

9. A compound according to any one of claims 1-5, whenever prepared by the process as claimed in claim 8 or by
an equivalent method.

10. The use of a compound claimed in any one of claims 1-5 for the manufacture of a medicament useful in the
treatment of diseases related to the orphanin FQ (OFQ) receptor, which include psychiatric, neurological and
physiological disorders, such as anxiety and stress disorders, depression, trauma, memory loss due to Alzheimer's
disease or other dementias, epilepsy and convulsions, acute and/or chronic pain conditions, and symptoms of
addictive drug withdrawal, control of water balance, Na+ excretion, arterial blood pressure disorders and metabolic
disorders such as obesity.

Patentansprüche

1. Verbindung der allgemeinen Formel

worin
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R1 C6-10-Cycloalkyl, gegebenenfalls substituiert mit C1-6-Alkyl oder -C(O)O-C1-6-Alkyl; Decahydro-naphthalin-
1-yl; Decahydro-naphthalin-2-yl; Indan-1-yl oder Indan-2-yl, gegebenenfalls substituiert mit C1-6-Alkyl; De-
cahydroazulen-2-yl; Bicyclo[6.2.0]dec-9-yl; Acenaphthen-1-yl; 2,3-Dihydro-1H-phenalen-1-yl; 2,3,3a,
4,5,6-Hexahydro-lH-phenalen-1-yl oder Octahydro-inden-2-yl darstellt;

R2 Wasserstoff; C1-6-Alkyl; =O oder Phenyl, gegebenenfalls substituiert mit C1-6-Alkyl, Halogen oder Alkoxy,
darstellt;

A Cyclohexyl oder Phenyl, gegebenenfalls substituiert mit C1-6-Alkyl, Halogen oder Alkoxy, darstellt;
X -CH(OH)-; -C(O)-; -CHR3-; -CR3=; -O-; -S-; -CH(COOR4)- oder -C(COOR4)= darstellt;
Y -CH2-; -CH=; -CH(COOR4)-, -C(COOR4)= oder -CH(CN)-darstellt;
R3 Wasserstoff oder C1-6-Alkoxy darstellt;
R4 C1-6-Alkyl, Cycloalkyl, Phenyl, oder Benzyl darstellt

und
entweder a oder b gegebenenfalls eine zusätzliche Bindung darstellt,

racemische Gemische und deren entsprechende Enantiomere und pharmazeutisch verträgliche Säureadditions-
salze davon,
mit der Ausnahme von 4,8-Dicyclohexyl-1-oxa-4,8-diaza-spiro[4.5]decan.

2. Verbindung nach Anspruch 1, worin R1 gegebenenfalls mit C1-6-Alkyl substituiertes C6-10-Cycloalkyl darstellt, R2

Wasserstoff darstellt, X -CH(OH)-, -C(O)- oder -CHOCH3 darstellt, und Y -CH2- darstellt.

3. Verbindung nach Anspruch 2, nämlich (RS)-8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-
4-ol, (R)-8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol, (S)-8-(cis-4-Isopropyl-cyclohe-
xyl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol, 8-(cis-4-Isopropyl-cyclohexyl)-1-phenyl-1,8-diaza-spiro[4,5]decan-
4-on, (RS)-8-(cis-4-Isopropyl-cyclohexyl)-4-methoxy-1-phenyl-1,8-diaza-spiro[4.5]decan oder (RS)-8-Cyclononyl-
1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol.

4. Verbindung nach Anspruch 1, worin R1 Decahydro-naphthalin-2-yl, 2,3,3a,4,5,6-Hexahydro-1H-phenalen-1-yl,
4-Methyl-indan-2-yl, Octahydroinden-2-yl und Decahydroazulen-2-yl darstellt, R2 Wasserstoff darstellt, X -CH
(OH)- oder -CHOCH3 darstellt, und Y -CH2- darstellt.

5. Verbindung nach Anspruch 4, nämlich (RS)- und (SR)-8-[(2RS,4aSR,8aRS]-Decahydro-naphthalin-2-yl]-1-phenyl-
1,8-diaza-spiro[4.5]decan-4-ol, 8-(Decahydro-naphthalin-2-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol,
8-(2,3,3a,4,5,6-Hexahydro-1H-phenalen-1-yl)-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol, (RS)- und (SR)-8-[(RS)
-(4-Methyl-indan-2-yl)]-1-phenyl-1,8-diaza-spiro[4.5]decan-4-ol, 8-(Decahydro-azulen-2-yl)-1-phenyl-1,8-diaza-
spiro[4.5]decan-4-ol oder 8-(Octahydro-inden-2-yl)-4-methoxy-1-phenyl-1,8-diaza-spiro[4.5]decan (Diastereoiso-
merengemisch).

6. Arzneimittel, enthaltend eine oder mehrere Verbindungen nach einem der Ansprüche 1-5 und pharmazeutisch
verträgliche Exzipienten.

7. Arzneimittel nach Anspruch 6 zur Behandlung von Erkrankungen, bezogen auf den Orphanin-FQ(OFQ)-Rezeptor,
welche psychiatrische, neurologische und physiologische Störungen, wie Angstzustand und Stressstörungen, De-
pression, Trauma, Gedächtnisverlust aufgrund Alzheimer-Krankheit oder andere Demenzen, Epilepsie und Kon-
vulsionen, akute und/oder chronische Schmerzzustände, und Symptome von Suchtmittelentzug, Regulierung des
Wasserhaushalts, Na+-Ausscheidungen, arterielle Blutdruckstörungen und metabolische Störungen, wie Fett-
sucht, einschließen.

8. Verfahren zum Herstellen einer Verbindung der Formel I, wie in Anspruch 1 definiert, wobei das Verfahren umfasst
reduktives Aminieren einer Verbindung der Formel
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mit einer Verbindung der Formel

worin R1, R2, a, b, A , X und Y die in Anspruch 1 angegebenen Bedeutungen aufweisen und, falls erwünscht,
Umwandeln eines racemischen Gemisches in seine enantiomeren Komponenten unter somit Gewinnen von op-
tisch reinen Verbindungen und/oder
Umwandeln einer erhaltenen Verbindung in ein pharmazeutisch verträgliches Säureadditionssalz.

9. Verbindung nach einem der Ansprüche 1-5, hergestellt durch das Verfahren nach Anspruch 8 oder durch ein
äquivalentes Verfahren.

10. Verwendung einer Verbindung nach einem der Ansprüche 1-5 zur Herstellung eines Arzneimittels, verwendbar
bei der Behandlung von Erkrankungen, bezogen auf den Orphanin-FQ(OFQ)-Rezeptor, welche psychiatrische,
neurologische und physiologische Störungen, wie Angstzustand und Stressstörungen, Depression, Trauma, Ge-
dächtnisverlust aufgrund Alzheimer-Krankheit oder anderer Demenzen, Epilepsie und Konvulsionen, akute und/
oder chronische Schmerzzustände und Symptome von Suchtmittelentzug, Regulierung des Wasserhaushalts,
Na+-Ausscheidungen, arterielle Blutdruckstörungen und metabolische Störungen, wie Fettsucht, einschließen.

Revendications

1. Composés de formule générale

dans laquelle

R1 est un groupe cycloalkyle en C6-C10, éventuellement substitué par un groupe alkyle en C1-C6 ou -C(O)O-
alkyle en C1-C6 ; décahydro-naphtalén-1-yle ; décahydro-naphtalén-2-yle ; indan-1-yle ou indan-2-yle,
éventuellement substitué par un groupe alkyle en C1-C6 ; décahydro-azulén-2-yle; bicyclo[6.2.0]déc-9-yle ;
acénaphtén-1-yle ; 2,3-dihydro-1H-phénalén-1-yle; 2,3,3a,4,5,6-hexahydro-1H-phénalén-1-yle ou octa-
hydro-indén-2-yle ;

R2 est un hydrogène ; un groupe alkyle en C1-C6 ; =O ou phényle, éventuellement substitué par un groupe
alkyle en C1-C6, halogène ou alcoxy ;

A est un groupe cyclohexyle ou phényle, éventuellement substitué par un groupe alkyle en C1-C6, halogène
ou alcoxy ;

X est -CH(OH)- ; -C(O)- ; -CHR3- ; -CR3= ; -O- ; -S- ; -CH(COOR4)- ou -C(COOR4)= ;
Y est -CH2-; -CH= ; -CH(COOR4)-, -C(COOR4)= ; ou -CH(CN)- ;
R3 est un hydrogène ou un groupe alcoxy en C1-C6 ;
R4 est un groupe alkyle en C1-C6, cycloalkyle, phényle ou benzyle

et
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soit a soit b est éventuellement une liaison supplémentaire,
mélanges racémiques et leurs énantiomères correspondants et leurs sels d'addition d'acide pharmaceutiquement
acceptables,
à l'exception du 4,8-dicyclohexyl-1-oxa-4,8-diazaspiro[4.5]décane.

2. Composé selon la revendication 1, dans lequel R1 est un groupe cycloalkyle en C6-C10, éventuellement substitué
par un groupe alkyle en C1-C6, R2 est un hydrogène, X est -CH(OH)-, -C(O)- ou -CHOCH3 et Y est -CH2-.

3. Composé selon la revendication 2, qui est
le (RS)-8-(cis-4-isopropyl-cyclohexyl)-1-phényl-1,8-diaza-spiro[4.5]décan-4-ol,
le (R)-8-(cis-4-isopropyl-cyclohexyl)-1-phényl-1,8-diaza-spiro[4.5]décan-4-ol,
le (S)-8-(cis-4-isopropyl-cyclohexyl)-1-phényl-1,8-diaza-spiro[4.5]décan-4-ol,
la 8-(cis-4-isopropyl-cyclohexyl)-1-phényl-1,8-diaza-spiro[4.5]décan-4-one,
le (RS)-8-(cis-4-isopropyl-cyclohexyl)-4-méthoxy-1-phényl-1,8-diaza-spiro[4.5]décane
ou
le (RS)-8-cyclononyl-1-phényl-1,8-diaza-spiro[4.5]décan-4-ol.

4. Composé selon la revendication 1, dans lequel R1 est un groupe décahydro-naphtalén-2-yle, 2,3,3a,4,5,6-hexa-
hydro-1H-phénalén-1-yle, 4-méthyl-indan-2-yle, occahydro-indén-2-yle et décahydro-azulén-2-yle, R2 est un hy-
drogène, X est -CH(OH)- ou -CHOCH3 et Y est -CH2-.

5. Composé selon la revendication 4, qui est
le (RS)- et (SR)-8-[(2RS,4aSR,8aRS-décahydro-naphtalén-2-yl]-1-phényl-1,8-diaza-spiro[4.5]décan-4-ol,
le 8-(décahydro-naphtalén-2-yl)-1-phényl-1,8-diaza-spiro[4.5]décan-4-ol,
le 8-(2,3,3a,4,5,6-hexahydro-1H-phénalén-1-yl)-1-phényl-1,8-diaza-spiro[4.5]décan-4-ol,
le (RS)- et (SR)-8-[(RS)-(4-méthyl-indan-2-yl)]-1-phényl-1,8-diaza-spiro[4.5]décan-4-ol,
le 8-(décahydro-azulén-2-yl)-1-phényl-1,8-diaza-spiro [4.5]décan-4-ol
ou
le 8-(octahydro-indén-2-yl)-4-méthoxy-1-phényl-1,8-diaza-spiro[4.5]décane (mélange de diastéréojsomères).

6. Médicament contenant un ou plusieurs composés selon l'une quelconque des revendications1 à 5 et des excipients
pharmaceutiquement acceptables.

7. Médicament selon la revendication 6 pour le traitement de maladies liées au récepteur de l'orphanine FQ (OFQ),
qui comprennent des troubles psychiatriques, neurologiques et physiologiques, tels que les troubles anxieux et
de stress, la dépression, le traumatisme, la perte de mémoire due à la maladie d'Alzheimer ou d'autres démences,
l'épilepsie et les convulsions, les états douloureux aigus et/ou chroniques, et les symptômes de sevrage de subs-
tances provoquant une accoutumance, la régulation du bilan hydrique, l'excrétion de Na+, les troubles de la tension
artérielle et les troubles métaboliques comme l'obésité.

8. Procédé de préparation d'un composé de formule I telle que définie dans la revendication 1, lequel procédé com-
prend
l'amination réductrice d'un composé de formule

avec un composé de formule



EP 0 963 985 B1

5

10

15

20

25

30

35

40

45

50

55

32

dans lesquelles R1, R2, a, b, A , X et Y ont les significations données dans la revendication 1, et, si on le souhaite,
la conversion d'un mélange racémique en ses composants énantiomériques, permettant ainsi d'obtenir des com-
posés optiquement purs, et/ou
la conversion d'un composé obtenu en un sel d'addition d'acide pharmaceutiquement acceptable.

9. Composé selon l'une quelconque des revendications 1 à 5, qu'il soit préparé par le procédé selon la revendication
8 ou par un procédé équivalent.

10. Utilisation d'un composé selon l'une quelconque des revendications 1 à 5 pour la fabrication d'un médicament
utile dans le traitement de maladies liées au récepteur de l'orphanine FQ (OFQ), qui comprennent des troubles
psychiatriques, neurologiques et physiologiques, tels que les troubles anxieux et de stress, la dépression, le trau-
matisme, la perte de mémoire due à la maladie d'Alzheimer ou d'autres démences, l'épilepsie et les convulsions,
les états douloureux aigus et/ou chroniques, et les symptômes de sevrage de substances provoquant une accou-
tumance, la régulation du bilan hydrique, l'excrétion de Na+, les troubles de la tension artérielle et les troubles
métaboliques comme l'obésité.
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