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R? is aryl, optionally substituted by one or two substituents, selected from the
group consisting of halogen, lower alkyl, CF; or lower alkoxy:

R’ is hydrogen or lower alkyl;

n i 0,1 0r 2;

and to their pharmaceutically active salts,
The present invention related to compounds of general formula I, to

pharmaceutical composition containing them and their use in the treatment of

- neurological and neuropsychiatric disorders.
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It has surprisingly been found that the compounds of general formula I are good
inhibitors of the glycine transporter 1 (GlyT-1), and that they have a good selectivity to
glycine transporter 2 (GlyT-2) inhibitors.

Schizophrenia is 2 progressive and devastating neurological disease characterized by
episodic positive symptoms such as delusions, hallucinations, thought disorders and

psychosw and perszstent necratlve symptoms. such as flattened affect, , impaired attention

~ and social Wlthdrawal and corrmtlve unpalrments (LeWIS DA and Lieberman IA Neurorz, SR

2000, 28:325-33). For decades research has focused on the ‘dopaminergic hyperactivity”
hypothesis which has led to therapeutic interventions involving blockade of the
dopaminergic system (Vandenberg R and Aubrey KR., Exp. Opin. Ther, Targets, 2001,

POP/08.10.2004




25 hypot hesis which has led to therapeutic
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The amino acid glycine is known to have at least two important functions in the
CNS. It acts as an inhibitory amino acid, binding to strychnine sensitive glycine
receptors, and it also influences excitatory activity, acting as an essential co-agonist with

glutamate for N-methyl-D-aspartate (NMDA) receptor function. While glutamate is

" teleased in an activity-dependent manner fom synaptic tecminals, glycine is apparently

present at a more constant level and seems to modulate/control the receptor for its

One of the most effective ways to control synaptic concentrations of
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neurotransmitter is to influence their re-uptake at the synapses. Neurotransmitter
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CNS. It acts as an inhibitory amno acid, binding to
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Exp. Opin. Ther. Patents, 11 (4): 563-572).
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Preferred al kyl groups are gl[oups with 1 - 4 carhon
at onEhe term “heteroaryl” denotes a cyc

ic aromatic hiydrocarbon radical, containing
25  one, two or three heteroatoms, selected from the group consisting of oxygen, sulphur or

" nitrogen, for example pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, triazinyl, thiazolyl,

thienyl, furyl, pyrrolyl imidazolyl pyrazolyl, oiazolyl, 1sothlazoly1 or isoxazolyl.

The term "pharmaceutically acceptable acid addition salts" embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
30 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.



20 The term "hal ogen" denotes chlorine, iodine,

fluorine and brom ne. The term"aryl" denotes a
wommpvakent cyclic aromatic hydrocarbon radi caCT/EP2004/014841

consi sting of one or nore fused rings in which at

| east one ring is aromatic in nature, for exanple
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organi ¢ acids, such as hydrochloric acid, nitric acid,
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RoNsi st ipghafyl, B@h@@l@sﬂb@mdﬁylﬁﬂe or ty@RmstiTrss, seRTrgl from the
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RUbsti t ugRb&rog&gl ected fromthe to group consisting
of halogen or | ower al koxy; R3 is hydrogen; n is 1,
Bnd theilf pharnaceutlcally active salts. Most

Qﬁ@&ﬁ&&ﬁgnﬁgﬁugﬁyggﬁgg§dmwhere|n nis 1land A-Bis
Most pfeferre are compounds, wherein n is 1 and A-B is -CH,-CHz- Especially
15 preferred compounds from this group are those, wherein R* and R? are both phenyl,
optionally substituted by lower alkyl, halogen or CFs, for example the following
 compounds: '
cis-rac-4-phenyl-8-(2-phenyl-cyclohexyl)-2,8-diaza-spiro [4.5]decan-1-one,
cis-rac4-phenyl-8-(2-p-tolyl-cyclobexyl) -2,8-diaza-spiro[4.5]decan-1-one,

20  cis-rac-8-[2-{4-fluoro-phenyl)-cyclohexyl] -4-pheryl-2,8-diaza-spiro [4.5]decan-1-one,
cis-rac-4-(4-fluoro-phenyl)-8-{2-(4-fluoro-phenyl)-cyciohexyl]-2,8-diaza~
spiro[4.5}decan-1-one,
cis-rac-4-(4-fluoro-phenyl)-8-[ 2-(4-triflnoromethyl-phenyl)-cyclohexyl]-2,8-diaza-
spiro[4.5]decan-1-one, ' |

25 §-[2-(4-fluoro-phenyl)-2-hydroxy-cyclohexyl]-4-phenyl-2,8-diaza-spiro [4.5]decan-1-

one,
4-(4-fluoro-phenyl)-8-[2 -(3-fluoro-phenyl)-2- hydroxy—cyclohexyl] ..2 ,8-diaza-

“Spiro[4: 5]&ec:an I- ene
4-(4-fluoro-phenyl)-8-[2-(2-fluoro-phenyl)-2-hydroxy-cyclohexyl] -2,8-~diaza-
30 spiro[4.5]decan-1-one,

8-[2-(3-chloro-phenyl)-2-hydroxy-cyclohexyl}-4-(4-fluoro-phenyl) -2,8-diaza~

spiro[4.5]decan-1-one or




15 preferred conmpounds fromthis group are those,

wherein R and R2 are both phenyl, optionally
woekssdseiedt ed by | ower al kyl, hal ogen or CF3, POI/EP2004/014841

exanpl e the follow ng conpounds:

ci s-rac- 4- phenyl - 8- (2- phenyl - cydohexyl ) - 2, 8- di aza- spi r
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Preferred are further conpoypnds, wherein Xi s hydrogen.
. The invention relates al so tj0 conpounds, wherein X is
hydroxy. 5 Cbjects of the) t invention are
further conpounds, whereingn iis 1 and AABis -CH2-0O .
The present conpounds of forBrula and their
pharmaceutical |y acceptable salts can be prepared by
~met hods kno the art, for exanple, by processes
Wﬁ%éﬁ@%@@u%inU§Pn“Vhlch process conprises 10 a)
reacting a conpound of fornmula O AFB 11

3

, R
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NH

HN

to a compound of formula

15 B IforX= hYdIO gen,

‘wherein the substituents are as defined above,or

b) reacting a compound of formula



with a conpound of formula R Rz NH HN Oto a

conpound of formula R3 Rz R~ NH ~)nJ NO A B 15 |
WOF005/068463hydr ogen, wherein the substituents RCEERB004/014841

defined above, or b) reacting-a conpound of fornula WO

2005/ 068463 PCT/ EP2004/014841 -7- O NONR2 R3 Ag

15 with a conpound of fornmula RBr 8 to a conpound

of forrula OH N R( )NRZ5 ABI for X =
hydr oxy wherein the subsiituyén e as defined above,
or c) if desired, separiati @bt ai ned raceni ¢
forms into correspondiXg enant®oners, and

A“‘B 15

with a compound of formula

R'Br 8
to0 a compound of formula
O H
Qt;
R’
HO 3
N K
( ) ]?}T RZ
Ag [ for X = hydroxy

wherein the substitnents are as defined above, or

“ ¢) if desired, separating the obtained racemic forms into corresponding

> enantiomers, and

if desired, converting the compounds obtained into pharmaceutically acceptable

| 10 acid addition salts.

- The compounds of formula T may be prepared in accordance with process variant a), b)

or ¢} and with the following schemes 1, 2 and 3.
The following abbreviations have been used:

LDA = lithium diisopropylarmide
15 TFA = trifluoroacetic acid
DCM = dichloromethane
THEF = tetrahydrofuran
PMHS = polymethylhydrosiloxane
e
20 Starting from an appropriately 1-protected-piperidine-4-alkylcarboxylate 2,

treatment with an appropriate base, usually LDA, followed by treatment with an
appropriately substituted nitro alkene 3 results in formation of the nitro alkane 4.
- Reduction to the amino group facilitated by Raney-Ni and hydrogen, usually at 60 bar



if desired, converting the conpounds obtained into

phar maceutically acceptable 10 acid addition salts.
wolhgs/erppounds of fornula | maybe prepared i npcr/Ep2004/014841

accordance with process variapt a), b) or c) and with

the follow ng schemes 1, 2 and 3. The follow ng

abbrevi ations .hayv een used: . LDA = lithiu
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Further reaction of compounds of formula 7 with corresponding compounds of formula
10 11 (which cari be prepared by reaction of the arylbalides of formula 8 with Buli and
subsequent reaction with an epoxide of formula 9 to give the alcohols of formula 10,
which are oxidized to the corresponding ketones of formula 11 with Dess-Martin
Periodinane) in the presence of Ti(OPr-i)4 and NaBH(OAc)s to give compounds of
formula I (Scheme 2). Alternatively, reaction of compounds of formulas 7 and 11 in the
15 presénce of Ti(OPr-1)4 and NaBH(OAc); (with or without the presence of PMHS) also
' gives products of formula I An alternative strategy where overall reductive amination of

the ketones of formula 11 with compounds of formula 12 in a Dean-Stark trap affords an

intermediate enamine, which can be reduced in situ to the corspound formula 13.

Following steps 1-3 as described in Scheme 1 affords compounds of formula I.
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Compounds of formuta I for X = OH are prepared by reacting compounds of formula 7
with an oxides of formula 9 in refluxing ethanol. The resulting f—aminoalcohol of

"5 formula 14 can then be oxidised to the ketone, preferably, with pyridine.SOs complex in
the presence of triethylamine ir; DMSO to give compounds of formula 15, which are then
treated with aryl lithium reagents (formed by halogen-metal exchange) to provide access

to the desired products of formula I (Scheme 3).
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All compounds of formulas I, 4, 5, 6,7, 11, 10, 13, 14, 15 are usually formed during the
| sequence of reactions into an equal mixture of (R,R,S)—,' (5,5,R)-, (R,R,R)- and (5,5,5)-
5  enantiomers (racemic forms), following the procedures described below. They may
separated into chiral non-racemic enantiomers by preparative HPLC using either a
Chiralpak OD or AD column (5 x 50 ¢m) at room temperature using an ethanol ¢
heptane mobile phase with UV detection at 220 nM.

The acid addition salts of the basic compounds of formula I may be converted to the
10 corresponding free bases by treatment with at leasta stoichiometric equivalent of a
suitable base such as sodiumn or potassium hydroxide, potassium carbonate, soditim

bicarbonate, ammeonia, and the like.

The compounds of formula I and their pharmaceutically usable addition salts possess
valuable pha;rmacological properties. Specifically, it has been found that the compounds
15 of the present invention are good inhibitors of the glycine transporter I (GlyT-1)-

The compounds were investigated in accordance with the test given hereinafter.
Solutions and materials

DMEM complete medivm: Nutrient mixtare F-12 (Gibco Life—technolocies) -fetal bovine
-serum (BBS) 5.9, (Gl %, (Glbco Life

20 technologies), H}fgromycm o. 6. m“/ml (Glbco life tech.nolétneS), Glutamine 1 mM Gibco
fife technologies)
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Lactose,corn starch or derivatives thereof, talc, stearic acids or its sa.lts and the like can be

used, for example, as such carriers for tablets, coated tablets, dragées and bard gelatine
capsules. Suitable carriers for soft gelatine capsules are, for example, vegetable oils, waxes,
fats, semi-solid and Yiquid polyols and the like. Depending on the nature of the active
substance no carriers are however usually required in the case of soft gelatine capsules.
Suitable carriers for the production of solutions and syrups are, for example, water,
polyols, glycerol, vegetable oil and the like. Suitable carriers for suppositories are, for
example, natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.

~ Medicaments contalnmv a compound of formula I ora pharmaceutlcally

invention, as is a process for their production, which comprises bringing one or more

compounds of formula I and/or pharmaceutically acceptable acid addition salts and, if
desired, one or more other therapeutically valuable substances into a galenical

administration form together with one or more therapeutically inert carriers.
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bi) Tgo 2 solution of rac-2-(4-fluoro-phenyl)-cyclohexanol (3.8 g, 20 mmol) in DCM (320

D).

T Y was added Dess-Martin periodinane [1,1,1* “tris(acetylony) Lil=dihydros 12 mmmanmimsnn

30

benziodoxol-3-(1H)-one] (10 g, 24 mmol) at room temperature and after 2 h the
| reaction mixture was washed with sodium hydrogen carbonate (10 %, 150 mlL). The
organic phase was then separated and washed with sodium thiosulfite (10 %, 150 mL)
and then dried over sodium sulfate, filtered and evaporated. Puriﬁcatton by
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quenched with ammonium chloride solution (saturated 30 mL) and the pzoduct
extracted with tert-butyl methyl ether. The combined organic extracts were then washed
with water, dried over sodium sulfate, filtered and evaporated. Recrystallisation from

hexane afforded the title compound (9.9 g, 52 %) as white crystals. MS: m/e = 190.1
(M).

30

b) As described for building block 11 step bi, rac-2 2-p-tolyl-cyclohexanol (4.86 g, 26
mmol) was converted to the tifle compound (4.68 g, 97 9%) which was obtained as white

crystals. MS : m/e = 188.1 (M).
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After 1 h, the mxture was diluted with water (200 nlL)
and the product extracted with DCM (2 x 100 nL). The

Wo% |8ed organic extracts were then dried overT/sPhosimisat
ate, 10 followed by filtration and evaporati on.
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Trlfl%)or 2L 411 A a) As
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was obtained as a white solid. MS : m/e = 258.2 (M).

rac-2-(3-Fluoro-phenyl)-cyclohexanone

rac-2-(3-Fluoro-phenyl)-cyclohexanol

a) As described for building block 11 step a, 1-bromo-3 -fluorobenzene (10.0 g, 57 mmol)
was converted to the title compound (5.1 g, 46%) which was obtained as a white solid.
MS : m/e =194.1 (M).

T v e

25

As described for building block 11 step bi, Tac-2- (3-fluoro-phenyl)-cyclohexanol (5.0 g,
26 mmol) was converted to the title compound (3.9 g, 80 %) which was obtained asa

white solid. M8 : m/e = 192.1 (M).
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{42¢,18 mmol) was converted to t’ne tlﬂe compound (1 95 k3 43 %) whlch was obtamed”?. - o

rac-2-(4-Trifluoronethyl-phenyl)-cycl ohexanone b) As
descri bed for building block 11 step bi,

‘Wmﬁ%&m%i -trifluoronethyl -phenyl) - cyclohexanpr&§%ﬁ4@Pw4l
23 o

was converted to the title conmpound (5.26 g,
96 %9 which was obtained as “a®white solid. MB: me =
242.1 (M. 10
rac-2- (4Trifl uoromet hoxy- phenyl)-cycl ohexanone rac
2-(4-Trifluoronet hoV: phenyl)-cycl ohexanol a) As
descri bed forabuiBdifhdbaeHy ﬂ-%h&{}@}gcyclohemone
a, | -brono-4-(trifluoronethoxy)benzene (10.3 g 43
rted to the title conpound (6.7 g, 60
AH e S aPHed besgrol e solid. M5 : me =
260 1 (h@ 15 rac 2 (4-Trifluoronethox

) PREBYbed y&lb@nemg bRk 1h)tehs, Sdsenbbadotifiuohide (T hg 44 mmol)

bl ock 11 st rac- 2- ri t hox
RO PR Bleis B bon80 (bl 1 42T BOIDARE B S gt solid
Bt hfe £QAPIYURD. (5 36 g, 82 96 whi ch was obtained as a
white solid. Ms: me-= 258.2 (M.

( [ohexanone 20
: LGOSV SRS cretexanol a) As descri bed
for bui | di ng block 11 step a, 1- br ono- 3-f| uor obenzene
H)L0 Rs@ibed Fortimiding Bleck Aampdifad 2t @-trifleotdmdtbylegrpplind

éysllq.}ll@\_%noll@? gl\fl%“ Ch g%s gc?r)t( %%t%f %)O %ﬁ%e\é@mtpgug M $ho g, 9%) which |
@Mﬂﬁe&aé@]gheﬂﬁwnﬂ REs A6/edeztxi Yy for buil ding '

. block 11 step bi, rac-2-(3-fluoro- phenyl) cycl ohexano

(5.0 g, 26 nnDI) S €O vert d to conmpound
(3.9 g 80 At e e bRedehe S forfOTP UM
:me = 192.1 (M. W 2005/ 068463 PCTI EP2004/ 014841
rad 8- Bafiudro 8rdethl lphendiretdydexpdrdny| ) - cycl ohexanone
rac-2- (3-Trifluoronethyl - phenyl)-cycl ohexanol a) As

SR S RSN e 8 o T g talugne (100 g 55 mmol)
W@'Béﬁgérﬁﬂ toahd tnde dﬁﬂﬁrﬁQﬁFagm Yd: nﬁliic}gyaszbbt@@(li(/i’(M| acphite solid.
S obt a ite soli M5: ml e=244.1
cnﬁe(gkgﬁqgﬁuoronethyl phenyl ) -cycl ohexanone b) As
descri bed for bU|Id|ng bl ock 11 step bi,

faa - &~ Fidotg-tfoh hiAVcy ne cycl ohexanol (4.7 g,

19 mmol) was converted to the title conpound (4.34 g,

E% Asﬁesg\rkﬂae%lr%or building block 11 step bi, rac-2-(3~Fluoro-4-methyl-phenyl)-
cyclohexanol (6.2 g, 30 mmol) was converted to the title’compound (5.53 g 91%}) which
Wwas obtained as a white solid. MS : m/e = 206.1 (M).

rac-2-(4-Methyl-3-trifluoromethyl-phenyl)-cyclohexanone

rac-2-(4-Methyl-3-trifluoromethyl-phenvi )-cyclohexanol

a) As described for building block 11 step a, 4-methyl-3-(trifluoromethyl)bromobenzene

"'-""-"“asawhﬂe solid. MS : m/e = 258.2 (M).

25




10

15

20

to was obtained as a light yellowoil. M5: me =
242.1 (M.

Wdﬁﬁé’ﬂ%&(ﬁ%' Fl uor o- 4- met hyl - phenyl ) - cycl ohexanoper/ep2004/014841

rac- 2- ( 3- Fl uor o- 4- net hyl - phenﬁk) cycl ohexanol a) As
descrlbed for bU|Id|ng bl ock

step a,

AT i COTTPOUTC = 58 % which
vvas obtalnedasavvhltesolld 15I\/B me = 208.3

H)Ms. deﬁc&ibeafcﬁriimﬂﬂmgr’t%cﬁc ]rmdp)l:h, }:alué?ﬁgél )nedybﬁdnénmgmhyl-

qt}%gﬁ; C(% rl 5 31%? fwl LW% COIn) C)]/tcgzjlt%%exano po(ugdz(lsb,s:s

%0 WEIBE&Mas\@&Mm‘GeWIﬁGSbbdtMS i/t £€56810und (5. 53 g,

91% whi ch was obtained as a white solid. M5 : nle =
206.1 (M. 20

rac- 2- (4- Met HYf" 24T PeTo S PSR Fnyl)neﬁl/(f}sek%ryl/oc ohexanon

2 : ipmednt | - phenyl ) - cycl ohexanol
a) As descrl bed for bui | d| ng bl ock 11 step a,

Arede h%ggﬁ ES A 80E N D5 BTBRBOZ RO ik (90.0 1055 mmmol)

%s Wﬁkré}:iﬁedlﬁih@htﬂmqmpbum]s( 547wh3 %) S\@thdvas Nétamqql{aé a—whlte solid.
[é ;t%ﬁEV‘O 2005/ 068463 PCT/ EP2004/ 014841 -17

) )I 3-trifuoronethvl-phenyl)-cycl ohexanone
b) As descrl bed for bUI I d|1ng bl ock 11 step bi,

ydthe elonaspbgrie PhenY) 1
-cYcl ohexanol (1. 91 g, 7 nmol) was converted to the

fx}]};@ §esGTRGUN o P8 PEged i, WLl HES 0O ERUGRShas TR
adohx{rbl 541926 rﬁmm%)twiyslcopmwﬁ |tg t@g&leﬁp@mﬁ?ﬁ $14.7 g, 88 %) which
v As
SR LR e L
5- br ono- 2- quorotquene (10.0 g, 53 mmmol

convert ed tazz~2t~EﬂeChlarbé~1mﬁmpUun@h‘(1@1¢¥tY]@-CY§9h%m9ﬁ ch
was obtained as a white solid. M5 : me = 208.2 (M.

10 1 2831 (4L U0r 05 R AH DydryAhenyhoxgyc! ohexanone b)
burT dr ng pr ock 11 step bi, _
2-(4-1l 3- | - ph [ ) - | oh | (5.4
raginm»(:mbm;ro QEMg bl@af(/ {bitems mn&%&%@%ﬁ?&gm@wﬂ&? (8.32g,
%ﬁ 81@10];'8\165 g0 x)%éd %&@%%ﬂﬁoﬁmd (4908, 5% 8hY WMIcRiwas obfRined as a

fddte 201{d4- 1R E n:r/o-—3r78r1|(M)uor onet hyl - phenyl ) - cycl ohexanon
e

rac-2-(4-Chloro-3-trifluoromethyl-phenyl}-cyclohexanone

b) As described for building block 11 step bi, rac-2-(4-chloro-3-triftuoromethyl-phenyl)-
cyclohemnol (4.3 g, 15 mmol) was converted to the title compound (4.13 g, 97 %) which
was obtained as a white solid. MS : m/e = 276.1 (M).

Preparation of Building blocks 7

25

rac-1-Benzyl-4-(2-nitro-1-phenyl-ethyl)-piperidine-4-carboxvlic acid ethyl ester

2) An LDA (14 mmol) solution was prepared by treating diisopropylamine (1.37 g, 14
mmol) with BuLi (1.6 M, 8.5 mL, 14 mmo}) at -78 °Cin dry THE (10 mL) under argon
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15 rac

2-(4-Cbl oro-3-trifluoronethXl -phenyl)-cycl ohexanol a)
woAssAgsgs i bed for building block 11 step a, pCT/EP2004/014841

5- br ono- 2- chl or obenzotrifluorjde (8.32 g, 30 nmol)

was converted to the title conpound (4.4 g, 52 %

ary %Dvp\gcfatsozga?rt@aépn eod 28§C i Eueuon Wasdchen'v?ooiecﬁo 250 CdSed to

sl Bf & 1Bbdrzi- 1@@1&@&8@%}!‘1 Bﬂ@ﬂxjfl)atedyﬂﬁ ghwmmmgs mlL) at -
As descri bed Tor

bui l d
o6 e llesisgie paera Sprtp AL Gr Sire ﬁy‘ﬁjﬂ%% ‘% g solution of rans-beta-
nit¥elyBR(aRgly, {Fméd) 1n315{FT'(H)1|nL) we.s amd\mpme t”ﬂ:ﬂx’ﬂ:&:ﬂon
titlhe conpound (4.13 g, /%ﬂ &h 3 obt c?uegaieamth
mrreavasalpyed fsvarhR MO?*FBte Item ”IE‘FS?‘Sﬁ
' aﬁﬂidn%zﬁg:hwlﬁl‘égﬁhﬂa ted, 40 mL) and the product e}:tracted with ethyl acetate (2 x

4(533‘&4) IPQ glrﬁ]l)iqeé orgalllacze%trgc% {\Teieﬁhs Q\Tgs ad mthobrme, 82ed 3%r dodinm

sl.i!l’f"a{?eh eM¥edahnda Eo@dt@@ rpgimtetidn bpchoxydtogapler ch ﬁhda)glel eluting
ester a

B AV a8 - Srt s camagnd 2L B 6080 s kg

6&111.6 Ni, 85 nm, 14 mol) at -78 Cin dry THE (10 nl)
“under ar on V\D 20051068463 PCT/ EP20041014841 18 and

MS 10{d R3oT-oMehh up to -20 C. This solution was then
cooled to -60 C added to a soI uti on of
ralc' Dester

60 C and aI | owed to warm up
to -40 C qver ereu n .Of a
bmspbg:toyrcéﬁe-z%e@g@ bR e e e
egfgpqtgs,‘ﬁérs(g :18 : @nfrﬁﬁ?%ﬂ &% EEOHI (ZE(DI hﬂ)mm hﬁﬂﬂo(gMed T: thepresence of
0 roomtenpera oV enc
Panamg)m@%baqtaé & St s comb e SRAm e R ShihEption
Weths 81&¥d oRgetiat end alexhﬁltrﬁﬂa el‘ﬂa.])orszEﬁée?1 legve the title
|ne organi ¢ extracts were,t wi t rine,
CQmP@dné\GeP s BP0 At 2 dearod MO e f@mdﬁg\/apor at ed.
Puri fi catl on by chr onmat ogr aphy on silica gel eluting

gard-henki t | € conpound
t yeIIowlO gum MS : role =

397. c 4.(2
céﬂg@ilqtmb%bﬁé“zéﬁz ﬁm%%?“l ?R'R?B%A&E‘Dﬁﬂo%ﬂz?’l@lga%dmf fhquboxylic acid
&ﬁ}l %ftelg . %,%%Hio 3R t(ﬂﬁenel (30 mL) was he?]ted under reflux for 4h. After
rac enzy -nitro-1-phen t erd disne-4-c
© agobekia ﬁO@Hh’@Pthé‘EJIWP SE%PQF tt%ly% “EX%égﬁlgr% ﬂe‘a bﬁ
%&Jﬁ &%ﬁ%h;‘%%tsﬂ%% égxéﬂlwt gendtedM :’Iv[g@éi ﬂﬁH@@Ho(éE»of 5 015) to
ar a I c
heprcaon (b7 e Poarct o vl MY e 4 (D
vvas f| I tered over celite and the filtrate evaporated

Lp 4l 1§fgedlhiatd &043 dpeurdofi2. 9 g, 99 % as a clear
oll. = (I\/I-I-H)

d) A suspension of rac—S—benzyl— 4-phenyl-2,8-diaza-spiro[4.5]decan-1-one (28.8 g, 20
mmol) in MeOH : DCM (4 : 1, 500 mL) was hydrogenated in the presence of Pd (10% on
C, 14 g, 132 mmol) at 2 bar for 48 h at room temperature. After filtration over celite, the

“ teaction mixture was evaporated and the residune dissolved in NaOH (2N, 200mL). The . . .. .

product was extracted with DCM (3 x 150 mL) and the combined organic extracts dried
over sodium sulfate. Filtration and evaporation afforded the title compound
(13.1 g, 63 %) as a white solid after trituration from diethylether.

MS:m/e=231.4 M+H).



rac 8-Benzyl - 4-phenyl - 28-di aza- spi ro[ 4. 51decan- 1| - one
c) A solution of

wo8¢sfsds3- am no- | - phenyl - et hyl) - | - benzyl - pi pepigEP@odo1as41
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25

arbotylic acid 20 ethyl ester,(2.9 g, 8 mol) in

tol uene (30 nL) was heated un&gr reflux for 4 h. After
cooling to roomtenperature and evaporation the

m xture was purified by chromatography on silica gel
eluting with DCM: MOH : NHAOH (95 : 4.5: 0.5) to

af ford t heSthetded, Smpﬁoﬂnﬁn@amtk?&@n Bo8 piftecimg @rm te
solid. M : Me:3214(l\/H-H) rac-4- Phe vyl -

8-di az r.0 85N 1- suspenS| on
T&F‘%‘é@:@ lg’n%#ﬁ)f ?S@I‘gﬂlg %ezcgg)slpﬁ o[ 4. 5] decan- | - on
e (28.8 g, 90 rmol) in McOH : DCM (4: 1, 500 nlL) was
hipetidine att-didarboxyfibhecid gylghtePd-c C, 14 q,
132 mml ) at 2 bar for 48 h at roomterrperature After

trat
agv é) %ér’logtlt?ogl gmy% fé]gm aé;% zﬁl B 42 rﬁ? ‘%Tld@léizg_lez«)ﬁ?é (1:1 120 mL}
Was) addw meﬂmdnmne(llz%g, eiszf' rEotle at W@ folloard by dkteIﬂSbﬂ‘%’f]L)

SR GETRLIE P P a3 UL g cmpe

ﬁoln e ht |'ITHeq>mdmpwwuﬂieﬁ 28ractey wiliBethiyl axstate (i 108 IlsTdI aing the

et bl SO R e R o P b ring ]t & LR M over

Sidepm bulfdee, ddeied ahi \mpfomm Bowrifpratioeby Kngelypho distillatinn afforded

4- F] uor o- ph 8-di aza
t%eﬁ’éireicaFWQB?C?Q% (9) %g? b/%}xI yIZ| %O%am 1#-%(’ g#t g@ﬁ?gﬁ 616321%2?: MS:
drethyb.2€sHetH). a) To a sol ution of -ethyl
i soni pecot ate (20 g, 127 mol ) in dioxane : water (1:
._ _ d. .

@ﬁe-g%zdi%Zb&%P& 2dd 1 -tert-butyl

és%é&@e@yl]e@tkr m’ml ) and the resulting m xture naintai ned
at this tenperature for 2 h. The product was then

BT Bk M S g v
Bl (1w inel g ﬂ:ﬂ%&lmmoma:tl &8 °Q iredry{IE 64hi rah) Igtmer atc@n and allowmg
e 5120043, DL AL B Sl
efidind- 1o Hiztboegd akidoltent-biiyl st 4thyl egrer 3 St gy € wglol) in dry

% :5 é{[ﬁgf Mﬁgﬁyﬁl)a%lmﬁe% to warmup tci -40 °C ogFrl ldh whefeupon a solution
4f difieardouydbata-aittadtytertedd 0 Ob it 60 mngé)uardm;rwr@o mdgrwes added
ARt T P o M RE VA BLER A G-Pitp 1S %@&Lrﬁ e over L
4dd &dﬂlqueﬁ&teﬂnﬁﬂh)anahomﬁfn hlonmdedsytudaed, 3% pnd Hegrroduct

—tgacteda wvgh %lehlowrheg (3 x 100 mL). The combined organic extracts were then
washed with brine, dried over sodium sulfate, filtered and evaporated to afford the title
compound (26.7 g, 99 %) as a light yellow gum. MS : m/e = 442.4 (M+NH,).

rac-4-(2-Amino-1-phenvi-ethyl)-1-tert-butyl-piperidine- 1.4-dicarboxylic acid ethy] ester

0) A solution of rac-4-[1-(4-fluoro-phenyl)-2-nitro-ethyl]-piperidine-1,4-dicarboxylic

acid I-tert-butyl ester 4-ethyl ester (26.6 g, 60 mmol) in dry EtOH (600 ml.) was
hydrogenated in the presence of Ra-Ni (25 g) at 50 bar at 50 °C for 20 h. After cooling

and decompression of the reaction vessel, the mixture was filtered over celite and the
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to warmup to -20 C. This solution was then cooled to
-60 C added to a sol ution of

wo%%gﬁgne |, 4-di carboxylic acid 1-tert-but yi,cﬁﬁf,ﬁ,bjjmusﬂ

ester (15.44 g, 60 mol) in dry THE (45
at -60 Cand allowed to warmufto -40 C over 1 h
wher eupon a sol ution 20 of

filtfate ryrpotatedrts ldsee ﬁtemﬂemgwrleﬁ &3¢ 28 26 s 2@lrapd ighrivas
g% JTHE %é?héﬁ% added dropwi se. The reaction

m xture to warm up to roomtenperature
over 1nh and t?en quenched vvlth anmoni um chl orl de

gggihylether (3 x 100 nL) The‘conblned organfc
extracts were then washed with brine, dried over
sodiumsul fate, filtered and evaporated-to afford_th

d) mseluzsn@éﬁﬁémnq dephengl-ethy) dyterdbuaylinipgriduye i ibicarboxylic
#cid e?%%sﬁ'{ﬁ?é ﬁ o ll)(M‘fB‘iHéﬁe &’ZOO mL) Was heated under reflux for 18 h.

et hyl) tert-butyl-piperidi

4ftar chioding hoxopim teregpsirdiues;, BYAPoratioa fforded ﬂlesfeqlmqnéppuefﬂw 17 g, 83
l‘y@%a%“[ﬂl (sé’fﬁ{ L&&&ﬁﬁﬁ%ﬁ/ﬁém%o@ Eéﬂt&l@w el ey 3 dignen)

I car

acid 1-tert-butyl ester 4-ethyl ester
in dry EtOH (600 nL) was

: Fhipre-gphenyl - 8-damswiredd.-pidema-Iypne 25 g) at 50 bar
at 50 C for 20 h. After cooling 30 and deconpression

f tsQl%tzBfE g?& el 'ﬂu\ﬁ?&%ﬁéﬂf tﬂ%xé“?)@&iﬁﬁ— [4.51deedrR08-0xBbxylic acid

68463 PCT/ 4/ 014841 319-[4
tﬁrbbrl*e‘l est@\ﬁééaga?e?@dnm ia AR A f HEi (159 3l 132
%ﬁol)gv%as A evggo?nl)lfras?yr at@i°C WP ShiNveBhe USREn FhixOEE ds tHen poured

it M (FINa i heey e p1odeb extragted el G oF 300 Tbe
gg ﬁ{n"‘earopé)ﬁﬁé dxbraBiS idrd @A Rk hwithSSdt e (164 nfl)) aAd brine (100 mL)

e:fld ﬂ@ drteidravet sogham yulfage. Hjltation mad evapgrafionsisedsddhntiti
, jboxylic acid ethyl ester (23.4 g, 60 nnDI) in
CO

]I-n ene (200 nmL) was heated under reflux for 18
m Bt 2,660h) T Wity wbdnftertpituration Bomesfi apeieteoMs : e = 249.2
&£+g£ped the title compound (17.17 g, 83 % as a

te'solid after trituration fromhot pentane. M

me = 349.3 (MtH). rac-4-(4-Fluoro-phenyl)-2

- 8-di aza- spi ro[ 4. 51 decan-| -Fsgepil e) A sol ution of

4- (4-fluoro-phenyl)-1-oxo-2,8-diaza-spiro [4.5]

SRS BAS R SiAs et s bRl hom,

mol ) was stlrredlw gcirously at Oé:for 15 .tThe
- 1 ! Q ~H 4 - S LG

nL)-and.the‘productrextracted mith DCM (3 X 100 m) .
V\Z% soﬁﬁfgﬁ' y%&i@é&tﬁéti @gt;ﬁl ﬂi\@b? ﬁJﬁﬁéh}ﬂ@,%Rﬁz@m\Mohh (5.0 g, 29

and” brine 5 and t
(m:@pl) g@ @q)lgm P o) sontaining %rgﬁﬁlu%u]é%% Belgﬁfc%qq,m 2 mmol) was

LR85 d6derd Rt Writh § DLRMRAURGD for 13 h. After cooling to room temperature

the mixture was evaporated to leave approximately 15 mL of solution and then diluted

_ Wlﬂ'l 1,2- chchloroethane (120 mL) and then acetic acid {0.95 mL) was added followed by
the port:tonmse addition of sodium tnacetoxyborohjfdnde (7.3 g, 33 mmol). After 35h

the mixture was quenched with NaOH (3 N, 50 mL), diluted with water (50 mL) and the
organic layer separated. The organic layer was then dried and evaporated to leave a

residue which was purified by silica gel chromatography eluting with heptane : ethyl



(22.14 g, 68 %9 as a white solid after trituration
fromethyl acetate. M5 : me = 249.2 (M+H). Exanple 1

W02290:>/068463 PCT/EP2004/014841

10 Qﬁh
_' @W corgp%ut\}ﬁd 10 mg, 8’7 g}b)%htch Wa?obtamed asa hght ytglféww o1l and used
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rac- 4- Phenyl - 8- ( 2- phenyl - cyclohexyl) 2, 8-di aza-sp
ro[4 5]decan | - one

~| - I di boxyl t h t
it S DTkt bie ) 2 odgion e S VmPRyT PR SEbThs
(§5% gy%g4bﬁpgh%h_Qﬁgp@@yggyclohexanone (5.0 g, 29

in toluene (50 L) containing
4

kg to roonttenperature 25 the ntxture was
evaporated to | eave approximately 15 niL of solution

B caea LA Pp8 Db Tyt L R T P g By R

@&t‘bbkﬁi&\%ﬂcﬁﬁﬂ@ﬂ ditkd Qv 213 @@ﬂt)mtam@eeﬁwm&mtwﬁmbded (11g 73

d@é@@%@a’ﬁpml ' Aft&whle@dtﬁq i &35% F Rt er

(50 nmL) and the organic |ayer separated. The organic

|c@%ﬁ£—4yﬁ§en§p%§!2ﬁ 18- eh&yRIR-dlaed sibiey HGQ&MI&QE
reS| was purlflechbﬁ S|I|ca.ge
5005 AsE PR Epe bERK S rird b1 Bl Ja e 7T PRy

loﬂfkylt) I llﬁé’ndm@l—cﬁboﬁffﬁﬁcﬁi g ebtedt (160 g Q@@Mﬂ@va%&oﬂverted to the
yell o

HireedNntthOndxt BRIV~ ei/eb)43s4(ReyEIENy | - cyclohexyl) pi pe

ridine-4-carboxylic acid ethyl ester 5 b) As

3 Aq derctherine SESHITRE S T o dbeamiog paepypd (310 me, 2

| %%@1 &l )ébme%te& rto {hk fleGompoti®(J07HEE 98 0fMEhichehat obthlied asa

t|tIe C % which was obtained as an
¥k tewﬁlild?%olmfs ’t@@ (Mn“é)— 465. 4 (MrH).

ci s-rac-4- Phenyl - 8- (2- phenyl - ¢) Tcl ohexyl ) -2, 8-di aza- sp
irol4 5l1decan-1-one c) As qEﬁﬁ@mhgd for building block
7 step b, 4-(2-nitro-I-phenyl-ethyl)-1-(2-phenyl 10

c_clohex ) pi carboxyl.ic ac | ester
rerahla KBTS AR R s H A s N o
(810 ny, 87 % which was obtained as a |ight yellow

glgiémgtrﬁﬁé dﬁs@iz_ o[&s dttyhéxamtﬂte(tttemtg , Btreipol), Mic-4-phesyl=2,8-diaza-

escrib r. exa bui | di
spisei SIS Er-ghe (T2 Tt AR ED ARG U TBAY) AP ePosfig 0 oL 3
WAS0DARYEEteEH 410t o6 H. |’Eﬂe31u§ﬁﬂ@%@ﬂleﬁ A0 ftetvitOBHEY 5 mL) and

Mggggsc\(ll\aﬁqq? g p%lnggthjaﬂiy&oxysic)}%et( 5 lsr(lelg,l f mml\/%) n "Fﬁ‘é ?5 mL) was

- added and the resulting solution stirred at t overnight. To this solution Na({CN)BH;

(245 mg) was added and the resulting mixture stirred at rt for 3 h. Then NaOH (3M, 10
mL) was added and the mixture stirred for 1 h. The resulting precipitate was then filtered
off over celite and the filtrate was washed with brine, dried and evaporated to leave a light

vellow foam. Purification by chmmatocrraphy on silica gel eluting with DCM : MeOH
- INHLOH (25%) (98 :2:0.1 to 95: 4.5 : 0.5) afforded the tifle compound (250 mg, 29 %)

which was obtained as a white solid. MS : m/e =403.6 (M+H).
Example 3

cis-rac-4-(4-Fluoro-phenyl)-8-(2-p-tolyl-cyclohexyl)-2,8-diaza-spiro[4.5] decan-1-one



Exanmpl e 2
Ci s-rac-4-Phenyl -8-(2-p-tolyl-cycl ohexyl) -2, 8-di aza-sp

xvog@9ﬂgé 3] decan-1l-one A m xture of PCT/EP2004/014841

10
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e

25

p-tolyl-cycl ohexanone (410 ng, 2 mmol),
rac- 4- phenyl - 2, 8- di aza- spirof425]decan-I|-one (502 ny,
2 nnol) and tltanlun(l\o |sopropOX|de (810 uL, 3 20
% Brizr 1§ X finead{garbs mCIC aiipg egils t hen
dlluted mnth THE (5 nm.) and then a solutlon of

@pAya@.t:ﬁyémei %%yp% h9xane. ﬁ%@ﬂ cgaoh&aﬂaﬁé (4 7 & inf g.!gn&? was

added and the resulting solution st
F?HVGVéa &% Brectiderempenad $bF gt 45%) NaibNyaBdbtaigalis ahight yellsw oil.
Rﬁﬂ%ﬁk@n§36@ e%ultlng m xture stirred at rt for 3 h.
Then NaOH (SSFH m.) was added and the m xture
stlrreo for 1 h The resul ting preC|p|tate was then
Tiag Tl ity h lyl-gyslobesd spiperidine-4-

aﬁg&ﬁﬂmWHEhﬁ@ﬂhﬁgy dr[ed and'evaporated to | eave a
[T ght yelTow foam Purlflcatlon by chronatography on

lica gel |utln%_MAth DCM
Phas devgttied frgmmpls ib, ay rasr - é?raéalymelqhewllrpmpéw@carboxyhc
é@.@ @tﬂ?ﬂestc%?7@@ mch@"iﬂEﬁbly% Qﬁf’v@i‘t@% 1ﬁ§ tifle WithbEuRPIssY me, 83 %)

W‘&hr‘%?é Obiaemedasad’ﬁlémgbaeﬁyl\éﬁnp@:f(ef H7DINFHgy cl ohexyl ) - 2
, 8-di aza-spiro[ 4. 5] decan-1-one WD 2005/ 068463

BEFAER i i
cls-rac-1-
i.c, acid. ethyl est r a). As de i bed for example |a

¢85 desgriboeg)y f%r %ﬁaﬁé 12{ t@mﬂe%ﬁgrﬂvmeﬂwﬂ 1-(2-p-
ﬁ@ﬁvdyﬂbﬁ@xyl)opipbﬁdahlelﬂ-&ﬁ&&ﬁ@ Al e ?1 e%teg/ésaftﬁmg@z M&ﬁwas

was obtained as a lig el | ow oi
tFEpted B egnrla%mnpm% 2P mesp §1 Bhewyiely was Shiained as ayellowgum

ardt ﬁ‘deﬁr&e@ﬂfﬂ the heﬂ%’ﬁe@ isl: ﬁfegﬁ7@r@¥w{) pi peri di ne- 4-

carboxylic ‘acid ethyl “ester b) As described for

X leJb _
& gnﬁ%%&rljﬁed( for gxamply L e PEIRSGIRYRAd P Tmgel Bimpel) akganverted
tolCthe B€l GoRbBYhd (egb%g (0290) WHich %aDbRalnkd Wes hs&r}%éﬁ&lr Q6kid.
to the tit e cogﬁoun (880 ng, 83 % which
Mot a/seutds { ow gum . me = 497.3 (N%FD 10
cis-rac 4- (4 Fluoro phenyl) 8-(2-p-tolyl-cycl ohexyl)-2
8- di aza-spiro[ 4. 51decan- I-qgﬁnqﬁg4ﬁs descri bed for
exanpl e lc,

ci,s-rac-4- [ 4- 1| enyl)-2-vitro-ethyl]-1-(2-p-
T 1 E A NENoTo BB FUE ol ety et S it ) docan-1-
ester (880 ng, 2 mmol) was cggpverted to the am no
compound (670 ng, 81 % which was obtained as a yellow
d Ly in the ne}t step. M5 : me =

PASLIVE e Ly 23 s &y

Siell-cvdlghexsyh piperidine-4-

@@b@@hegag@gﬂda@§65 ny, 1 nol ) was converted

a) As described for example 1b, rac-1-(2-p-tolyl-cyclohexyl)-piperidine~4-carboxylic acid
ethyl ester (700 mg, 2 mmol) was converted to the title compound (772 mg, 66 %) which
was obtained as a yellow solid. MS : m/e = 547.2 (M).

b) As described for example Ic, cis-rac-4-{1-(3,4-dichloro-phenyl)-2-nitro-ethyl]-1-(2-
p-tolyl-cyclohexyl)-piperidine-4-carboxylic acid ethyl ester {772 mg, 1 mmol) was

converted to the title compound (43 mg, 6 %) which was obtained as a yellow gum.

| MS : m/e = 471.3 (M).



to the title conpound (130 hg, 22 %9 which was
obtained as a light yellow solid. M5 nfe = 421.2

“,O((:)[}{Et-,a@%l;xanpl e 4 PCT/EP2004/014841
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(3, 4-D chl oro-phenyl ) -8-(2-p-tol yl -cycl ohexy
|)-2, 8-di aza-spiro[ 4. 5Jdecan- | =220 one
cis-rac-4-fl-(3,4-Di chloro-phenyl)-2-nitro-ethyll-1-(2
-p-tolyl-cycl ohexyl) - pi peri diza@pl-5 car boxyl i ¢ aci d
et hyl ester a) As described for exanple ID,

S B o

the t|tIe conpound 772 ny, 66 mhlch 25 was

Hess 0 a Ie I c, ‘
A&eg E Q % Esg%|gﬁloro phenyl )-2-nitro-ethyl]-1-(2

- p-.tolyl-c cIohexyI%}plper|d|ne 4-carboxylic acid
ett)h% desgibed foraampie 10, raenbt (2-prkedyl-rd abesyl) edparistinené-carboxylic acid

a1 eeE TROAR g St 61ty 08 SRS PmE 57 %) which
PETy atraiged A0l pdll gup MExmiprE084 (M+H).
ci s-rac-4-(4-Met hoxy- phenyl) 8- (2-p- tonI cycl ohexyl) -

1) -piperidine-4-

y-p
-2-nitro- e%déll-l (2-p -toldl cycohexyl) g peri di ne- 4-
2

chl dosepriifecddfer exasaply llc,e@r@ﬁ— [af-msthgwsppemydd2-mero-ethyl}-1-(2-p-
e -4- id ethyl 620 mg, 1 1
AR Boh ol pippridne erbontic i e e (20mp L me) wos

agdnyerted twtheé@te@pn(pweg 0 me.7RYh) whish W@eﬁbtemeé as zt YFHGW gum.

t le (620 ng, 57 %9 which was obtained
ais&ﬁatnil/tgl I%s\%v gumWﬂ me = 509.4 (MtH).

cis-rac-4-(4- Nethoxy phenyl ) -8-(2p-tol yl -cycl ohexyl)-2

, 8- di aza- spi ro(4. 5 decan- | - d#empi)6 As descri bed for

exanpl e |c,

Ci ol ) Lawd §ReBm-1-
Chsriosi %t‘%ﬁfg@*eﬁ‘f‘%. EPF%?"% PR Ehiptrols S L-one

et hyl ester (620 ng was converted to the
t ¢ Hescrberbion ewrmpled, vag;2- @@ﬂ%mvnhee oA hEEe? mmol)

Yhd Mv&ggﬁ to tﬂ@trﬂe%t% uﬁ@?lS@ IIG‘M'![H)’/O) E&‘lﬁ?ﬂ'—%leg}; -2,8-diaza-

cis-rac uor ﬁ en -cyclohex

85}51@%—51@5@*@ CfIZE 15?@& (4~ lpfgo -Plgnps-2 @J@,’sq- f)éidecan—l one)
Ly %f)%aﬁt?é?fa% olifd 4400 OvRDEDY Luogyeholigxanone (417

was converted to the title conpound (150

ngi 17 9@ (using 4-phenyl -2, 8-di aza-
ternatively

cis-rac-8-[2-(4-Fluoro-phenyl)-cyclohexyl]-4-phenyl-2,8-diaza-spiro[4.5]decan=1-one

cig-rac-1-[2-(4-Fluoro-phenyl)-cyclobexyl] -4-(2-nitro-1-phenyl-ethyl)-piperidine-4-

carboxylic acid ethyl ester

a) As described for example 1b, cis-rac~-1-[2-{4-fluoro-phenyl)-cyclohexyl]-piperidine-4-

carboxylic acid ethyl ester {800 mg, 2.4 mmol) was converted to the title compound (677
mg, 59 %) which was obtained as a light yellow gum. MS : m/e = 483.3 (M).

cis-rac-8- henvi-2.8-diaza-spiro[4.5]decan-1-one

b) As described for example 1c, 1-[2-(4-fluoro-phenyl)-cyclohexyl]-4-(2-nitro- 1-phenyl-
ethyl) —piperidine—4-carboxylie acid ethy] ester {627 mg, 1.3 mmc_)l) was converted to the



spifo[4.5]decan-|-one i nstead of
4- (4-fl uoro-phenyl) -2, 8-di aza-spi ro[ 4. 5] decan-1| - one)

“K%%ﬁi§$mﬁf obtained as a white solid. M5 : N @/ 90ui4s41
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ternatively 20

Ci s-rac-8-(2-(4-Fluoro-phenyl y-2dydohexyl | - 4- phenyl -
8-di aza-spirol 4 F4.51decaqg=l -one cis-rac-|I-
g cEhperob S yig 88 Vel wirelk yzd$ obtained as a light vellow cil and used

[ er|d|ne 4- carboxylic
g§F§%”$ﬁ§ ggtgﬁ’ﬂ¥ i@kgig%al d for exanple 1b,
cis-rac-1-[2-(4-fluoro-phenyl)-cycl ohexyl ] - pi peri di ne-
4) A@d‘?ﬂ@ﬂﬁ@‘i fos exwnple dtlhiple apsne oo hES7 Mg Lihmoinpl)wees converted

V\ﬁ fh\é(?:{deec%rﬁgg}uﬂlﬁq 1%7 Ltngeé Q%%ﬁi@%{s O%Zaméisasrz%éaf?—%ﬁ,}‘% solid.

tal ne | ow
A8 B/ W73 (M+H).
ci s-rac-8-(2-(4-Fluoro-phenyl)-cycl ohexyl | - 4-phenyl -
2;giaza-M ro[4.51 decan-l-qgmg%ﬂge descri bed for
nple ic,
1-12-(4- fluoro g?en I} é4v‘clohexyl] 4-(2-nitro-1|-phenyl
cisgpgrdt(F=13 poror-plinyl -4 {2 & Bosspt- pleenaOr oy clob kil -2, 8 tdiaza( 627

s converted to the WO 2005/ 068463
%?%@8%%013 -24 am no conpound (497 ng, 85 %
mhlchlmas.oqralned af a Ilght yeIIOM/0|I and used

descri bed for exanple Id the am no conpound (497 ny,

%} As H@E%%ved'\ﬁﬁ e rl%,gxtqg |2t Ji g:lhtehﬁ %Wi%xfe]@B g536 mmol)

ths conetted to gz, tgle(cmi,-@ouné)(@,ﬁ-gj ?eS %) which was obtained as a light yellow
a ( phenyl ) - 8-
Fg § %V%or%ﬁgi - cycl oheayl ] - 2, 8-di aza-

sp|r0[4 S5ldecan- I-one

gis<ag-4 el 24(4F Buorp-chang

diRahhexe a8k 6k 1 0 @) As descrlbed for
exanpl € 174, _gl‘fggﬁﬁ?ﬁUUro-phenyl) cycl ohexanone (7 0
36 nnnw% was converted to the title conpound & 5
) Asesrgibahfstrrompledbt bmscl-42 (i Bupyhpbemst} awloberyll-pisridine-4-

ca:?f)fyl T a§§14e 1Mt 10 §'3Sm1e yluf1§1§4 f}_u (rﬁ t%' ns-beta-nifros e)ne instead

1“Uor o- eny clo uor o- pheny

OQﬁmwb@a@mwwmnﬁuwmercpmﬁn@dzto @lmintgmdmppualddlét% g1 %) which was

f | b,
g?%ﬁ#g%éth%éégﬁgﬁﬁgt%ﬁgh3g§#$%%§cjghexylI-plperldlne-

4; arbox I|c aC|d et hyl ester (1 0 g, 3 nmmol) $VS|ng
: ; ' hstvelofiexyhlf-2.8-diaza-

t §5(§&§ q_éﬁgsty ene) was converted to the title
é%ﬁgouﬁd (% 209, 179 mhlch was obtained as a white
solid. M5: me = 501.4 I?

¢) As described for example 1c, c1s-rac—1 2-(4-fluoro-phenyl)-cyclohexyll-4-[1-(4-

fluoro-phenyl)-2-nitro-ethyl]-piperidine-4-carboxylic acid ethyl ester (1.1 g, 2 mmol)

NE

was converted to the amino compound (1.0 g, 99 %) which was obtained as a light yellow
oil and used directly in the next step. MS : m/e = 471.3 (M+H).

d) As described for example 1d, the amino compound (1.05 g, 2 mmol) was converted to
the title compound (670 mg, 71 %) which was obtained as a white solid. MS : m/e =
4252 (M+H).

cis-rac-4-(4-Fluoro-phenyl)-8-[2-(4-fuoro-phenyl)-cvclohexyl]-2,8~diaza-

spiro[4.5]decan-1-one
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ci s-rac-4-(4-Fl uoro-phen |
-8-12- (4-fl uoro-phenyl |l -cycl oheVlI -2, 8-di aza- 20

“(ﬁﬂhﬂ&%ﬁ351decan | -one c) As described for exg@phfmhgmﬁm41
rac-1-[2-(4-fluoro-phenyl)-cyclohexyll-4-]1

fluoro phenyl)-2-nitro- ethyl]iﬁlperldlne 4- carboxyllc
acid ethyl ester (1.1 was converted to the
eadiliemnatioripeanatyre ofrag2- %ﬂ%romhe@ﬁl)mgl%@@a?%@@%é mmol),

ﬁ}sqh@ rg{@&b %%&ﬁgb sa&gﬁyé@% (ETRELL Y dd2 (58 g%mw@ld

d) As describ or exa
tlteimutrk(é\fhmpropwdp@&ﬁ alg in%olg wepe ﬁﬁtﬂd) at \ﬁ%sC e¥HRERE

rteg.%luﬁp?oéﬁﬁéd %asm@mm&} &gzgﬁ@mpgau@e 245 mg;, 4

aihed as a

moire! racs-afidéd afd ercuirgmixfug stiged 4t §¢ %fogf&éh @;}—I:(ﬂ\/i
500E) Searts® sl PEDSRER A 1% ?ﬁﬁi te%”‘nﬂffﬁ‘”fe‘fa; e
fittexediof ovdr celite-agd the Miratsrvons praemd Witk Yrine ideied aam evapyrased to
1P Ty s Rerfrsion by rommatomanhy g skl dutpe vt
ECIV-Bﬂﬁe@@I RH@HI(}ZS&(@ 9812 t Ghitw AP 1%3 D§ pﬁ@ﬂd@&ﬂ@@tkegempound
L.
Pl PR LR P b R P S RS A,
and Na(CN)BHB (24? ‘ 4,5 nno[) %pswgdde%Aand the

6 T ) sxadded and-the n1xture stirred for 1
4#E¥¥hé&§gg%%ﬁﬁ%g m xture was then filtered off over
celite and the filtrate was washed with brine, drie

fandtematipey as desctibed rexampie 2irgir2-(elnoa mhearh - cyclohexanone (500

: Eﬁ’b\rﬁ%btamed as
s R sl (TR SRR B3 G289 1Pt
Dwhite siftidoMSedniered25i2 (M+Bonpound 10 (212 ng, 209 :

whi ch was obtained as a white solid. M5 : me = 425.2

(MrH). cis-rac-4-(4-Fl uor Fﬁﬂgﬁ )-8- [2-
(4-f|uoro-phenyl)-cydohexy? gidiaza- spiro [4.51
decan-1|-one f) Alternativelé as described for exanple
czs—racaé(fzﬁmclﬁlbmpberwﬂewz-ﬂ— yetaoplestrhorrslohst)-2yliaza-
nn?&%5¥%é rted to the title conpound (219 ng, 20

was o tained as 15 a white solid. M5 : W =
425 2 (I\/H-H) _Exarrpl e 8

4- D chlorozphenylg -nitro-ethyll-1-[2-(4- f1 uor o- phen
P

3)-Apydekatted fp1t example lb cis-rac-1-[2-(4-fluoro-phenyl)-cyclohexyl]-piperidine-4-
* carboxylic acid ethyl ester (800 mg, 2.4 mmol) (using 3,4-dichloro-omega-nitrostyrene
instead of trans-beta-nitrostyrene) was converted to the title compound (779 mg, 59 %)

-which was obtained as a light yellow foam. MS : m/e = 551.3 (M).

4d-fluoro-phenyl)-cvclohexyl

Cis-rac-4- -2.8-diaza-

spiro[4.5 decan-1-one

~ b) As described for example 1c, cis-rac-4-[1-(3, 4-dichloro-phenyl)-2-nitro-ethyl]-1-[2-

(4-fluoro-phenyl)-cyclohexyl] -piperidine-4-carboxylic acid ethyl ester (729 mg, 1.3
mmmol) was converted to the amino compound (646 mg, 93 %) which was obtained as a

light yellow oil and used directly in the next step.
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c acid ethyl ester 20 piperidine-4-carboxyli a) As
descri bed for exanple |Db,

WO?B%%{}E;%% 1-[2-(4-fl uoro-phenyl)-cydoheayl ] - pip@{f%:pj{,@gmgg“

oxylic acid ethyl ester (800 ng, 2.4 mmo
(using 3, 4-dichl oro-onega-ni t26styrene instead of
trans-beta-nitrostyrene) was converted to the title
O )chetiiskd(f37 Sxangpie 54 the amithi ampanddbi@ingel? axng) wpyprnverted

Llow foam 0k &6 i I S @Sy MtesBlid. MS : m/e
o)y |°8P“898ﬂ‘g%7|0>1%-‘4[6§4’?% ﬁ%ﬁ%ﬁ%ﬁy S e, S -
=4258-(fi{)aza- suiro[4.51decan-1-one b) As described for
exanpl e |c,

cis-rac¥4-[1-(3,4-dichIorqaﬁgﬁﬁyb)-z-nitro-ethyl]-l-[2

(4-f|uoro-phenyl)-cyclohexyl%-piperidine-4-carboxy|ic
ciaahe 8y FlastoaphenyRaywiphetyl B4- (dwaithoxpaphesghiviet- €882t o
Lhﬁé%gino oqgound (646 ng, 93 %9 which was obtained
spiE0l4-338°PR?™S el | ow 0i | and used directly in the next

step. WD 2005/ 068463 PCT/ EP2004/ 014841

cidaseili Bed-Faoreepmnylecytbhexi b4 i (demeéthoasapenyl 4 BItTR;

1.2 .omol CONVEr othe title compound (270
QE5?gggtﬁéaﬁggg%ﬁﬁgéigﬁﬁggﬁed as ak off-mﬂ?tg sofid. S

- me =475.2 (M. Exanple 9 5 e g
abi\s desaeib8d i etdmple by ds-pire P ¢ droronbsyilcrslopasiflepipgsidine-4-

-phenyl ) - di aza. [ - oS, e
c%r@%zcgh%a[clpo%tg}%peﬁtéﬁ@o Pl A Zréjlrﬁ‘nc?d gﬁﬁ:@k—h‘le@ﬁ%—@e& fiBstiren 0
iy eldatfenyk bed-ifrobuame) Woxsoryheed io)the tife epmpeIlGA2 mg, 52 %)
WBE TS SE B fy Rl 198 (e £3528 (R

cis-rac-l-[2-(4-f|upro-phenyl)-cyglohexyl -p&pg(idine-

gusigﬂiz-neigoxy-beta-nitrosty rene insfeaa.of

£ —htrtrostyrene) was converted to the title
conmpound (642 ng, 52 %9 which was obtai ned a light
by elsl deverfbedifor ddmpladce cis-18¢-3- {2~ (ENkIgr Q'P@?%Yl}'%?%‘s{céi "&"g[q -(4-
8

PSRRI Do Sy Aehbge, phom hepunl byl s 1.

mxRIPV e doBiyerted to the amino compound (523 mg, 92 %) which was obtained as a

R R e e T e R

acid ethyl ester (601 ng, 1.2 mol) was convert?d to 4
$Hhe desirited fangomptt (5 B3 arginog2upetnAi(2h Res!- bBE hWas converte

ok EMbael LAY 9L B pRE hudb ke L Ak Raext

MS : m/e = 437.3 (M+H).

Example 10

' cis-rac-4-{4-Fluoro-phenyl)-8- [2- (4-trifluoromethyl-phenyl)-cyclohexyl]-2,8-diaza-

spiro[4.5]decan-1-one

cis-rac-1-[2-(4-Triffaoromethyl-phenyl)-cyclohexyl| —Dineridine—4¥cairboxxflic acid ethyl

- ester

a) As described for example 1a, rac-2- (4-trifluoromethyl-phenyl)-cyclohexanone (5.0 &
21 mmol) was converted to the title compound (2.7 g, 34 %) which was obtained as a
light yellow oil. MS : m/e = 384.2 (M+H).



c) As described for exanple Id, the am no conmpound
(523 ng, 1.1 mmol) was converted 20 to the tide

.Xvogﬁﬁﬁﬁ&%g (216 ng, 46 9% which was obtai ned ascarWiol/@as41
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me = 437.3 (MtH). Exanple 10
ci s-rac-4- (4-Fl uoro-phenyl ) -827[2-
(4-trifluoronethyl - ohenyl) cyclohex 1] 2,8-di aza
cisad-of 45} Heomnphemybe ety 2k (2 (4-prrffuoramethivBhebe h
' ' ol Les 4- carboxylic acid
or exanple Ia,

rac-2-(4-trifluoroneth?l -phenyl) cl.ohex
bZAS tesatihednits cxemplerbett | MMm@uwwn%h E‘&Y c?@éne#sﬂg piperidine-
1S ak W tBlel hd (610
b e @B%%@%@%@%“%%&%’é#%%*zooy i

8
m,_,Z 73 86) syhials whs obta{ned as a light yellow oil. MS : m/e = 551. (Jl\ }

FIl uor o- phenyl) 2 nitro- ethyII-l [2-(4- trlfluoronethyl
.ohen I . i

£

spird[2-5)dechni-THomer onet hyl - phenyl ) - cyclohexyl] pi peri di ne
- 4-carboxylic acid ethyl ester (1.0 g, 3 mmol) Was

FROVELLE F dilifipld il £ SOMPOURIPAGHD. -5 oio-edF1]- [ ch

t(LﬂAi{H))meg"lqg e;rlmy]t) ~qydioFal r@pg%gﬁg-:éll) cagal\ésxyhc acﬁ ethyISester %610 mg, 1

célgno@ Wa% ﬁbélir&g SRl F%lrﬂ)%%()ﬂn V(g@irh%ng;d %3 whidhi g abtained as a .

one- c) “As .descri bed for
Heht yellofrbil( @ d hsedrdicephimythy next stepr dl%tmiA T 241 ‘? m)
trlfluoronethyl phenyl ) - cycl ohexyl ] - pi peri di ne-4-car bo
@X‘\sld%sc?l lﬁ‘q 5t %B#mpqéhf thd ﬁﬂglo%mﬂaunﬂ%m )1 #@sol) was converted

onver am no conmpound (345
todlse tutiftcanmgdmafé (268 mhg, gﬁ%);ﬁ@blplbwamta@ﬁng a8 @f&l% ?(\?I@ct ly

t M : me = 521.4 (MtH). d) As
Iggsgplﬁggéflﬁﬁ nple id, the am no conpound (345 ng, 1
nmol ) was converted to the title conpound (268 ngy, 85

 Pfeparatich ofBeildbngdilodks las a white solid. M5 : nfe =

475 4 (MtH). 15 Preparation of Building bl ocks 15
Yhird 4] @caga-Gip 1 o
FR s SR o Mgt e
cydohexyf 4- phenyl -2 8- dlaza spiro[4 5

decan I-one a
- tAcSu@pldpdiany-evlohe exy)-4-phenyl-2,8-diaza-spirof 4 S?gecan 1-on )

rac-4-phenyl - 2, 8-di aza- spi ro[ 4. 5] decan-| -one (13.10 g, )
6 AR 4lpR%AT-Digcdieta0f 014 @]]d&@gi-araﬂe((ﬁs 58g,G6.9 mmol
@ékglgﬁgk?an ethgﬁﬁﬁ- 250 nL Pea%ﬁ heated
and 7-oxa-bicyclo[4.1.0]heptane (5 58 g, 56.9 mmol 1n ethanol (250 mL) was heate
under reflux for 3 days. After cooling to room temperature the mixture was filtered and
the filtrate evaporated to afford the title compound (18.14 g, 97 %) which was obtained

ag off-white solid. MS : m/e = 329.3 (M+H).

rac-8-(2-Oxo-cyclohexyl)-4-phenyl-2,8-diaza-spiro[4.5]decan-1-one

b) As described for building black 11 step bi, 8-(2-hydroxy-cyclohexyl)-4-phenyl-2,8-

diaza-spiro[4.5]decan-1-one (18.10 g, 55.0 mmol) was converted to the title compound
- (15.26 g, 76 %) which was obtained as a light yellow solid after trituration from hot

diethylether. MS : m/e = 327.2 (M+H).
rac-4-(4-Fluoro-phenyl)-8-(2-oxo-cyclohexyl)-2,8-diaza-spiro[4.5]decan-1-one |

rac-4-(4-Fluoro-pheny])-8-(2-hydroxy-cyclohexyl) -2 8-diaza-spiro}4.5]decan-1-one
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20 under reflux-for 3 days. After cooling to room
tenperature the mxture was filtered and the filtrate
evapo ed to afford the title conpound (18.
““b@aﬁﬂ?%ﬁ was obtained as off-white solid. Nééx&ﬁF%LWM&”
329.3 (MtH). rac 8 (2 Oxo cyddsex~d -4-72henyl -
8-di aza-spiro[ 4. 51decan-1-one b) As described for
2 oA dedégedfop Blsildihg$l@i Wistep a,1, rac-4-(4-fluoro-phenyl)-2,8-diaza-

dr ox oh I hen
o on g LoD b PREN &1 B e e e
(aovevbed) hichhestobtdieedanpadfiahit¢ A2 61y, miz6= 4. MMtH)
was obtalned as a |ight ye||OMISO|Id after trituration

[4 5] decan-l one ‘rac 4 (4 Fluoro phe %E
b mdﬂémnlbe& ﬁrdhﬂ)@ﬁi@bléld&:chtqua 45 (- flopwb- Bcé‘a -hydspey-

q@h%g&% %ngg fﬂalfgﬁgc?agl/ §f§% f‘zl 06 g,2680 %ﬁwgsec%‘ﬁ%}?&pto the
t1ﬂ€@01ﬂpbﬂmﬁ|(y 06 @5 H%U!)zv'ﬁhd}rwﬁas&bdm:lﬁzchas sight gflpvedolid after

an | -on

R T R e P
19)13@4‘%53@53({&\,@1{) ME : me = 347. O (MtH). rac
4- (4- Fl uor o- phenyl ) - 8- ( 2- oxo- cydohexl)-2
8- di aza-spi rol4. 51 decan- | one1 IP) As descri bed- for
bui | di ng bl ock 15 step b,

4- (4-fluoro-phenyl)-8-(2- hydroxy-

@y[gl(@lmw&a pRerBA N2 dgdrayiayolohdnB]-4ghbenyl-1,8-dirsa-(pired-yYdecan-1-
6.0 nmmol) was converted to the title conpound (1.26

g, 59 % which was obtained &8 Iight ye||OMISO|Id

after purification by chromatography on silica

) ddoitgombt NbEGND-4 - eéddbérBene B1.4 g, Bomol15) dry WSIE (g’SrrnLh under
= 345.2

o ATy BRI W ey i o) sod e mixoe

mAnRReWAtRisSertlb@dtars Rirlth. [ Fo His dﬁmacm vas alded a Folution of 8-(2-

GoyTiReEs) mhee%a"%ﬁ“&%%&%%?@? Fhc! s (igBe By B
Trdr 61 5MA1) aHE ¥R REction ikt amwtea t(awdn:h Iup toi-20 A€ eftds2 h before

mai ntained at this t e ure h. T .t hi
ASYPORIER cb}@gdg(gﬁggage%sngq {ﬁb 83s 6%‘?@3'1 ]Tél resul ting YoFrture was then

é&;%&l eﬁﬁe%éﬂex) zﬁnqmeﬂatgd 27TBe tc&Hﬁf Wi ExofadteB ot heagate (3 x
I N

L A P ! %h%a’l#’gb}l 08 ] dried ayer
O Rate FTDREL AR &Hb@ﬁate@lﬁ:o (&at ug;ghﬁﬁko@(koﬁﬂ.) PuwdfScation by

dded. Th K t _
q%a@@ﬂtqgm?lﬁ{;nsfgh@é? S, %}E flﬁfgé(?félg(b %%ﬁ(b% Stod:

Lyl iacglaie C()ﬁlﬁéug@ (30 Hiks) 1550 whit wasrtbitaiaell orageiritesolid. MS:
Hjtrzgé%(ﬁﬁfhe Wth brine (10 nlL), dried over
o =

Example 12

8- [2-(3-Fluoro-phenyl)-2-hydroxy-cyclohexyl]-4-phenyl-2,8-diaza-spiro [4.5}decan-1-

oneg

" As described for example 11, 8-(2-oxo-cyclohexyl)-4-phenyl-2,8-diaza-spiro[4.5]decan-
1-one (500 mg, 1.53 mimol) was converted to the title compound (348 mg, 50 %) (using
3_bromo-fluorobenzene instead of 1-bromo-4-fluorobenzene) which was obtained as a
white solid. MS : m/e = 423.4 (M+H).



sodium sul fate, filtered and evaporated to | eave a
light brown solid. Purification by chromatography on
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1) afforded the title conpound (3
% which was obtained as a whige-solid. M5: me =
423.5 (MrH). 25 Exanple 12 8-
[ 2- ( 3- Fl uor o- phenyl ) - 2- hydExsoypleyldl ohexyl ]
-4-phenyl -2, 8-di aza-spiro [4.5 ] decan-l- one As

O Sl anas L O D PR emhcrbol-fobenyl a-dips spirg( 4.5 docen
gre 1-one (500 ny, 1.53 mmol) was converted to the
title conmpound (348 ngy, 50 % (using 30

R

Iwhine 508 ahg, d.53 Bnol)iae cong@dedito(thi Hile cuBpoonb(8868863 %) (using 4-

R A e L N e B A A

M3 : 8a/draiBa-6{p+1d).[ 4. 5] decan-1- one As described for
exanpl e 11, '
8-(2-oxo-cyclohexyl)-4-pheﬁ¥+?&k§4diaza-spiro[4.5]deca
n- 5 1-one (500 ng, 1.53 nmol )" was converted to the
title conmpound (88 ng, 15 % (using 4- bronpanisole :
$—nﬁ%—£~@ddo:qrﬁ2-@m&m@h&mbr@bbs‘mdh}—ﬂmnﬂkﬁ,mze@mbweﬂdeca-n-l-
s,a white solid. M5 : me = 435.6 (MtH). Exanple 14
e[ 2- Hydr oxy- 2- ( 3- net hoxy- phenyl ) - cycl ohexyl ] - 4- phenyl
-2,8-diaza-spiro[4.5] decan-l- 10 one As described for
Sxdavpliteedifor example 11, 8-(2-oxo-cyclohexyl)-4-phenyl-2,8-diaza-spiro[4.5]decan-
- - 1)-4- - -.di - i . G .
b RBAE KoY s SRR 2P e A BE 8599 (g
}-btdmomdsprinsidad A lltbmgnoaofidgropesicng) witich masobiinsd|ae a white

i hstead _of _1..br -4.-fl.uor obenzene) whi ch was obt ai ned
%ﬁ’saaﬂ\%hi“?%‘]’*sﬂ’gﬁﬁﬁ)%@s  me = 435.4 (MrH). 15 Exanpl e

15

4- (4- Fl uor o- phenyl ) - S- [ 2- ( Bxdrhplerls- phenyl ) - 2- hydr oxy- ¢
ycl ohexyl ] -2, 8-di aza- spiro [4.5] decan-1-one As

e et R b S e
syirof 4f Klebdrdeoan- | - one (200 ng, 1 mmol ) was converted
to the title conpound .(195 ny,

As described for example 11, 4-(4-fluoro-phenyl)-8-(2-oxo-cyclohexyl)-2,8-diaza-
spiro[4.5]decan-1-one (200 mg, 1 mmol) was converted to the tifle compound (195 mg,
76 %) (using 1-bromo-3-flucrobenzene instead of 1-bromo-4-fluorobenzene) which was

obtained as a white solid.
Example 16

4-(4-Fluoro-phenyl)-8-[2-(2-luoro-phenyl)-2-hydroxy-cyclohexyl]-2,8-diaza-

spiro[4.5]decan-1-one

As described for example 11, 4-(4-fluoro-phenyl)-8§-(2-oxo-cyclohexyl)-2,8-diaza-
spiro[4.5]decan-1-one (200 mg, 1 mmol) was converted to the title compound (178 mg,
70 %) (using 2-bromoflucrcbenzene instead of 1-bromo-4-fluorobenzene) which was

obtained as a white solid. MS: m/e = 441.2 {M+H).
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20 76 %9 (using 1-brono-3-fluorobenzene instead of
1- brono- 4-fl uorobenzene) which was obtained as a
|4 lid. Exanple 16
WO%Q%O%%%goro phenyl ) - 8-[2-(2-fl uoro- phenyl ) - ZP%T/E{PZGMOMS“
ycl ohexyl ] -2, 8-di aza- spiro[ 4.38}decan-1-one 25 As
descri bed for exanple 11,
4- (4-f1uoro-phenyl) - 8- ( 2- &xemplecliohexyl ) - 2, 8- di aza-
spirof 4. 5] decan | - one (200 ng, 1 mmol) was converted
0 .
d P2b¢ héhlf) ﬁn?é-g @I%}:‘% %}—Z—?4~@u0{-g-%h&gyl)-2,8—diaza— _
sp&rbf@ﬁde@nﬂl—omobenzene) V\,hl ch was obtained as a
white solid. M5 : wife = 441.2 (MtH). WD 2005/ 068463

}Fczglg %1%%%?2%&% pﬁfel % (?'Ag ﬂ'rl?fc()? n%hgn}%%/ 8 8(2 hoex)?yﬁdoke)fﬂ) % 8- dlaza—

spigh G Hycaf; 18emH (aﬁ@lmgsb mmo{)@als]codm*md tolthotide ¢tsnpound (205 mg,

r_exa
ﬁf{ufs g rbr% Oé% y@ (gpeflférbe %stg %%%]é b}‘cl)r)m %uc&o‘g e%e) which was
cﬁ:pmnaiaﬁkaS»}kd’e:csahd.lMS)Wﬁ/e(%@ﬁ?ﬁQM)l rnnol ) was convert ed
to the title conpound (205 nmg, 77 % (using
1- br ono- 3- chl or obenzene i ﬁ%l%%
1-bronn-4-f|uorobenzene) I C obt ai ned as a
white solid. Ms me 457.3 (M. Exanple 18
44{2% Bl-qﬂﬁdrﬂhwyb—lp@@ﬂw&dﬂ%w@&si dhcol-gl] Siphydspxty-Bfdehesyl}-
8o 21 hydr oxy-cycl ohexyl }- |0 benzonltrl le As -
c'f@% hed for exanpl e 11,
4- (4-fl uoro-phenyl)-8-(2-o0xo-cycl ohexyl) -2, 8-di aza-
Lepdesafbéd Edrdiﬁmplell-l;meé @zﬁﬁoﬂpbenyl) -Br(@gxongsloberp e Betiaza-

s%%gtﬂgtﬁg%cgﬂ Zloﬁli?e? (:58(5 g, ]h%? Qr‘{%ﬁ coftvertdd th¥8! A compound (118 mg,

45-%Y armed-blonabehmwnitaheinsiwhd ohl -basmoebtlabrubdnzacpwhich was

\g}hl tedﬁss%%tepsﬁ/gﬁgq@g%{éi%g-Z((ML+'_i)I). 15 Exanple 19

[ 2- hydroxy-2-(4-trifluoronethyl -phenyl)-cycl ohexyl ]
-2,8-diaza- spiro[4.5] dec@xatple® As descri bed for
.exanple 11,

L1 b BB R A RO phe S Pl iR 2.0 diaza-
spro{4¥ dedahlIBomOMpound (271 nmy, 20 95 % (using
4- br onobenzotrifluoride i nstead of

A STl uorpnenzencl i eh e 0041 Aol a8 Ra Wk,

spiro[4.5]decan-1-one (200 mg, 1 mmol) was converted to the title compound (271 mg,

‘95 %) (using 4-bromobenzotrifluoride instead of 1-bromo-4-flucrobenzene) which was
obtained as a white solid. MS : m/e = 491.2 (M+H).

Example 20

4-(4-Fluoro-phenyl)-8-[2-hydroxy-2-(4-methanesulfonyl-phenyl)-cyclohexyl]-2,8-
diaza-spiro[4.5]decan-1-one

As described for example 11, 4-(4-fluoro-phenyl)-8-(2-oxo-cyclohexyl)-2,8-diaza-
spiro[4.5]decan-1-one (200 mg, 1 mmol) was converted to the title compound (16 mg,
6 %) {using 4-bromophenylmethyl sulfone instead of 1-bromo-4-fluorobenzene) which
was obtained as a white solid. MS : m/e = 501.5 (M+H).



Exanpl e 20 4- (4-Fl uoro-phenyl)-8- [2-hydroxy-2-
(4- met hanesul f onyl - phenyl ) - cycl ohexyl ] - 2, 8-

“ngﬁgﬁmaﬁlro [4.5] decan- |-one 25 As describg@nﬁgﬂmymw&u
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exanpl e 11,
4- (4- f1 uor o- phenyl ) - 8- ( 2- oxo- cyél-ohexyl ) - 2, 8- di aza-
spi ro[ 4. 5] decan-1-one (200 ng, 1 mol) was converted
to the title conpound (16 AFE™PE ) (using
4- br omophenyl net hyl sul fone i nstead of

I L WAL .8lg -1-
Rl D PR i B 26%%%%‘%8@ §7]decan-l
Pa¥/ EP2004/ 014841 -31 Exanple 21
4- (4- Fl uor o- phenyl ) - 8- (2- hydr oxy- 2- p-tol yl - cycl ohexyl)
éisaés&ib%a%ﬁe%ﬁﬁfe‘h@ g8 G FpheyD)-632 QRS LIBRLA S 8- diaza-
4P{Igf4ffr | desen: ey g, 4 ameb-veay sheveaikg Iy the Hlagompommd (178 mg,
tsig'?? Iﬂﬂéf]ﬁ?ﬁ%ﬁﬂiéiu% %Qc@ oﬁﬂbr&m@l%&og&@éxz@ﬁ@%&@%as obtained

e tit usi ng
4s pvontstsolid A% miest %54 6WHifbronD 4-f| uor obenzene)
whi ch was obtained as a white solid. Ms nfe = 437.4
(MH—I) . Exanple 22 Eécam le 22
(4 FIl uor o- phenyl ) - 8- (2- hydr ogy 2-mtolyl-cycl ohexyl)
8-di aza- splroE4 5] decan-1- 10 one As described for
éx perotphenyl)-8-(2-hydroxy-2-m-tolyl-cyclohexyl)-2,8-diaza-spiro[4.5] decan-1-
med- f1uoro-phenyl)-8-(2-oxo-cycl ohexyl') - 2, 8- di aza-
sp|r0[4 5] decan- 1| -one (200 ng, 1 nnDI) was converted
to the title conpound&£229 usin

Askepmbed FarenanD B o B0 Bhemb- oo BN, B-diaza-
%& 3asc.abt S’ﬁé@@b m%s 1 ?m*P!B )tv@m \%Qﬁ}egted V?ﬂ:[g@ﬂe cotforhd (229 mg,

15 Exanp uor o-
ngy- lzomoet@ugum@yt@acbhékyrc)mcztlsﬂtmralz@zsm)rxﬂn[:hwa obtained

%9%3%1‘63%]%% @’y‘ﬁ) %gﬁ% o)o(r:yilxgggi(;l )112 8- di aza-

spiro[ 4. 5] decan | -one (200 ng, 1 mmol) was converted
to the title conmpound (158 Bxgmple®$ 62 9% (using

2-bronot ol uene i nstead of 1-brono-4-fluorobenzene)

%ﬁﬂgﬁh&ﬂﬁé&gﬁ%ﬁ '—e g gghygﬁoiy—% 18ty Qtloflexy¥o2 Bl Baza- S0 (4. 5] decan-1-

[(2e(4-tert-Butyl - phenyl)-2-hydroxy-cycl ohexyl]-4-(4-fl
uor o- phenyl ) -2, 8-di aza-

As described for example 11, 4-(4-fuoro-phenyl)-8-(2-oxo-cyclohexyl)-2,8-diaza-
spiro[4.5]decan-1-one (200 mg, I mmol) was converted to the title compound (158 mg,
62 %) (using 2-bromotoluene instead of 1-bromo-4-fluorobenzene) which was obtained
as a white solid. MS : m/e =437.4 (M+H).

Example 24

8-[2-(4-tert-Butyl-phenyl}-2-hydroxy-cyclohexyi]-4-(4-fluoro-phenyl)-2,8-diaza-

spiro[4.5]decan-1-one

As described for example 11, 4-{4-fluoro-phenyl)-8-(2-oxo-cyclohexyl)-2,8-diaza-
spiro[4.5]decan-1-one (200 mg, 1 mmol) was converted to the title compound (192 mg,
69 %) (using 1-bromo-4-tert-butylbenzene instead of 1-bromo-4-flucrobenzene) which
was obtained as-a white solid. MS : m/e = 479.6 (M+H).



spiro[4.5] decan-1-one 25 As described for exanple 11,
4- (4-fl uoro-phenyl)-8-(2-oxo-cycl ohexyl) -2, 8-di aza-

qumgf/ﬁ(lgéﬁ] decan-|-one (200 my, 1 mmol) was GeRMeblefl; s
0 the ? ng

10

15

itle conpound (192 ng, 69 % (usi

1-brono-4-tert-butyl benzene i n82ead of
1- brono- 4-fl uorobenzene) which was obtained as a
white solid. MS: me = 478x&nplktidd . WO 2005/ 068463
PCT/ EP2004/ 014841 -32 Exanple 25
;%gﬁ%‘e‘%ﬁi)%*’?%‘%a@’?ﬁ%h’- B e S e 28

Azgepieidddedaorl-enanpl e 11,
4- (4-fluoro-phenyl)-8-(2-o0xo-cycl ohexyl)-2, 8-diaza 5

[ =1 -~Qng /f .. N 53_ATM].) V9 & iara.
S bR pling (LA nea&})%éﬁf'fg, R
spiveldrdderantl-piid (286 orge 0 KdImYlh was eppvdrtesite f tile compound (209

AP ERIR (hainblil en. | | Womo-4-
0 Bk THROAREIRE IRk ML MR AR R 3 Gromo-s
(moribgorape pivbivhiwas @btained as a white solid. MS : m/e = 507.3 (M~+H).

[ 2- hydr oxy-2- (4-im dazol -1 -yl -phenyl ) -cycl ohexyl]
-2,8-diaza- 10 spiro[4.5]dg§§ﬂékjﬂpe As descri bed for
exanpl e 11,

4- (4-fl uoro-phenyl - oxo-cycl ohex)rl) -2, 8-di aza-

-8-(2
dpi4rBparosplrayhrs- 2-1)71@'0%584441’1@@ ar ol Inpphen s yd ohergtlt B& diaza-

'%_Bigél@%ﬂaé&'elﬁg?pound (231 ng, 47 %9 (using

onophenyl )i m dazol e i nstead of
1- brono- 4-fl uorobenzene) which was obtained as a

visidesstibod fqt.exmpl.el 1 4 (£ 1n89-phepiykHp- (2 1B0Rydopexyi 27,8-diaza-
TR RC AT B T T Ty

dess 47 Dodtising - (@xtanoplophdry))imidazole instead of 1-bromo-4-fluorobenzene)

- P SRR AR il ISR B Conver t e

to the title conpound (568 20 ng, 84 % (using
4- bronpani sol e i nstead of Exdmpleo274-f | uor obenzene)

whi ch was obtained as a white solid. M5 : me = 453.3
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b o o e O R oyl dfoze
spiro[d[Ad&hddeame | - one 25 As descri bed for exanple 11,

4- (4-fl uoro- phenyl ) - 8- (2- oxo- cycl ohexyl) -2, 8-di aza-

As described for example 11, 4-{4-fluoro-phenyd)-8-(2-oxo-cyclohexyl)-2,8-diaza-
spiro[4.5]decan-1-one {517 mg, 1.5 mmol) was converted to the title compound (568
mg, 84 %) (using 4-bromoanisole instead of 1-bromo-4-fluorobenzene) which. was
obtained as a white solid. MS : m/e = 453.3 (M~+T).

Example 28

4-(4-Fluoro-phenyl)-8-[2-hydroxy-2-(3-methoxy-phenyl}-cyclohexyl]-2,8-diaza-

spiro[4.5]decan-1-one

As described for example 11, 4-(4-fluoro-pheny1)-8-(2-oxo-cyclohexyl)-2,8-diaza-

spiro[4.5]decan-1-one (200 mg, I mmol) was converted to the title compound (199 mg,
76 %) (using 3-bromoanisole instead of I-bromo-4-fluorobenzene) which was obtained
as a white solid. MS : m/e = 453.3 (M+H).



spiro[ 4. 5] decan-1-one (200 ng, | mmol) was converted
to the title conpound (199 ny, 76 % (using

. ni sol e i nstead of 1-brono-4-fluorobe
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(M+H) . WD 2005/ 068463 PCT/ EP2G34/ 014841 -33 Exanpl e
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4- (4- Fl uor o- phenyl ) - 8- t r ad&2EIdY¥r oxy- 4- phenyl -t et r ah

ydro- pyran-3-yl)-2, 8-di aza- spiro[4.5]decan-1|-one
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4- (4-fl uoro-phenyl)-8-(2-oxo-cycl ohexyl) -2, 8-

@h(@@m&@i@eﬁxﬁ)-§Jm9%hhd&&%-té&a@9;a9@m&n4s-%Di 3-dpBS.

convertfed to the trife conpound (57 ng, 41 9% (using

ydrof uran i nstead of oxa-bicyclo

[4 1. 0] heptane) which was obtained as a white solid

@fAsQ{es&kHeﬂffé:C&Eﬂn?I& 1@%@? @J@ﬁiﬁ@f@@%ﬁﬁ S-S(Qld}fc‘)aggl?hexyﬂ-)oz 8-

t
@@%Jaztépgmﬂéﬁ sleprehyny (80, Sl HRYRHT T émﬂ@ig'ylle)m@pound
gs %@4@ KO %%4155%§féﬁaﬁyc95‘ﬁmrpﬂusé§d BESELbREGo 49 01 heptane)
Whic MﬁﬁQbﬁﬁwéﬁéhvhﬁe8ﬂ¥i%#%P@ﬂﬁﬁ¥umdwyiﬁonwﬂﬂwqmwonsﬂmagd

. &&ﬁﬁ@%}tﬂ'}jtmymm%tyv% 1315%%32334 41&19 . 5] decan- | - one

converte o the title
, 79 % which mas obtai ned as_a_white
~tetrghvdre-pgren-3-viy-2a8giaza-spiro{4. 5]decan—1 one

chronatography on‘S|I|ca gel el uti ngwith
d M@@df&%uﬂ@}mbw@ 11 ST 434 fufbré 1)~8-trans-(4-hydroxy-
(4 elgl uor o- 7},/ - 8- trans]?eogz qy ro;y{}gh p%?anylﬁse(t ra Yh o
it 459@3(?@3 & dgzatspizel4.5 @@Cﬁmuom@@@angﬂﬂﬁaﬁzém@;) was

! £ 9 d as a white solid
c%ﬁlvgﬁectf l'cl)lot?gﬁﬂ EH yﬁ@ﬂr{(@q 3 079t é’ot wi g,/hdx}v%s %1;/1:?1&15:_ al;z ;vht;sol)

‘ @@r @usﬁaat@zléw prareatpgrashy ereeiben gel evéing 90thg

S|ng ithiuminstead of
bronD quorobenzene) whi ch was obtalned as a
%%4{%MEﬂﬂﬁﬂHﬂN&ﬂmﬂﬁﬁ%hfl'°'4' e : 1

boioc HoE2OH2 H1 1 H OWOR H2 1 HORoR H
e PeT) EP2004/ 014541

c) As described for example 11, 4-(4-fluoro-phenyl)-8-(4-ox0-tetrahydro-pyran-3-yl)-
2,8-diaza-spiro4.5]decan-1-one (90 mg, 0.26 mmol) was converted to the title
compound (65 mg, 59 %) (using phenyllithium instead of 1-bromo-4-fluorobenzene)
which was obtained as a white solid. MS : m/e = 425.4 (M+H).

7 ed to the title conpound (65 ng, 59
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F F1OHCRCH2 CNOZr O_ 26 1 OHCH2CH2 HF -C
27 1 OHCHR2CH2 HFr OH28 -01 HCH2ZOHFr OH
A 05/ 068463 PCT/ EP2004/ 014841 -36 Tab e
Woég?%fgé ion Net Granulation) ItemIngredi en%g}lmzoommﬂ
ng/tabl et 5ng 25ngy 100ny 500-Afy- 1. Conpound of
formula I 5 25 100 500 5 2. Lact ose _Anhydrous DTG 125
105|30H 50 @L(Bla-Rx .1 @ 6130 4. 18
M ctocrystal line Ce|lul O 30 30 150 5! gnesli um
Stearate 1 1 1 1 Total 167 167 167 831 io
Manpuf act Uk-i-ng- Prm‘nﬂure 1 M¥it 7_1,—2f—3_arndf-4—arndm
granul-at e} wi-t'k i f g_@, 2-Ei Drly t nul e)s ato
50C; 3. Pass the gr anuIFe qugh suijtabl e T I'l i ng
equiipnrent| 4. Add item5 and mx for three m nut es|;

Pt DT AT "ra e press: :% psute—Fornutat{on
ng 25 1

| tem MAgr ediemnts Jgf ¢ args@e g 106¢{ng500 g 20
1. @onpound of formula’l 5 25[100 500 2. Hydrous
Lactose 159 123 148j--- 20 3. |Corn Stjarch 25 35 40 70

47 Talo 10 B B 25 5. negiumpgSt garat e 25
Totar 3h0] 2057505 6o L O 2

1 OH CH,CH: . H
O o |2

1 OH CH,CH H
SRS o |

1 | OH | CHCH; O £} O 4

CH.CH H i
1 OH A w ] Q__z |=--< >.._2 25

1 OH CH,CH; ?:\N C ) - < >_Q 26

I | OH | CECH: | _ s H O 27

I [ OB | CH.CH q
2 2 ‘ Q__z F_@_z 28

1| o CH,O Al H O 29
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Manuf acturing Procedure 25 1. Mx itenms 1, 2 and 3 in
a suitable mxer for 30 mnutes. 2. Add itens 4 and 5

and mix for 3 minutes. 3. Fill into a suita
WORUBUAYES WO 2005/ 068463 PCT/ PP2004/ 014841 e S

1. Conpounds of the general fgsgqula OH X RL NI '~~
R R (cH2Q)n A 5B | wherein A-Bis -CH-CH2-,
-CHZ- O or - O CHrsblet¥oirauhyidh (9en Gosndlydemxy; R is
ar;tl)li_?ptlgnal I yI substdi ]Eut ed by one or two
.Su ituents, selecte romth to group consistin
ﬁéﬂiﬁz@@@ | ower al kyl , cyé%%ﬁ—ab@& g-O ?:FS, | ovvter 9
al koxy, -SQO2-1ower alkyl or5sy hetesaagyl, 1R2mgs 500 mg
aryl, optionally substituted by one or two

substi tuent,s,..sel ed fromgthe r consi i ng of
,lha|glt§ oynd as forgy d group F@éisg 500

: , CF3 or” | ower al'koxy;

zhﬁdm@@&&ﬁhﬁdﬁmﬂ)’m kyl; 1% n is 003 or 2;3@nd thdbp
phar e cally active salts. 2. Conpounds of fornmul
3 aéggf‘ﬁﬁh@oto taiml OHXR3 P ( CHz} %IR 30
4. Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1
Total 167 167 167 831

Manufacturing Procedure

1. Mixitems 1,2, 3 and 4 and granulate with purified water.
2. Dry the granules at 50°C.

3.  Pass the granules through suitable milling equipment.

4

Add item 5 and mix for three minutes; compress on a suitable press.

Capsule Formulation
Item Ingredients mg/capsule
5mg 25 mg 100 mg 500 mg

1 Compound of formula I 5 25 100 500
2.  Hydrous Lactose 159 123 148 -
3.  Corn Starch 25 - 35 40 70
4, Tale 10 15 10 25
5 Magnesium Stearate 1 Z 2 5

Total 200 200 300 600

Manufacturing Procedure

1.  Mixitems 1,2 and 3 in a snitable mixer for 30 minutes.
2. Additems 4 and 5 and mix for 3 minutes.
3.  Fill into a suitable capsule.




AFB I 20 wherein A-Bis -CHZ-CH2- or -CH2-O; X is
hydr ogen or hydroxy; R is phenyl, optionally

ivoﬁﬁﬁﬁ%kk ted by one or two substltuents sel egd-eephboMusst
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e group consisting of hal ogen, |ower alkyl, cyano,
CF3, -OCF3, |ower al koxy, 2537S02-1ower aIkyI or by
het eroaryl, WAD 2005/ 068463 PCT/ EP2004/ 014841 -38 Rz
is phenyl, optionally substituted by one or two
substituents, selected fromthe group consisting of
hal ogen or Iomer al koxy; R3jLg,hydrogen; nis 1; 5
and their pharnaceutlcally'—fr*Ve salts. 3. Conpounds
of formula | according to claim2, wherein A-Bis

- CHz- CHz-. 4. Cbnpounds of fornmula | according to
cl ai m 31 WhemBpRAdRof BisererabiosBBt h  t o phenyl ,
optionally substituted by |lower allyl, halogen or CFS.
5. Conpounds of formula I accordlng to claimd4,

wherein the conpounds are N

ci s-rac-4-phenyl - 8- ( 2- phenyl olkexyl ) -2, 8-di aza-sp

ro[4.5] decan-1-one, 15 R’

ci s-rac4- phenyl - 8- ( 2- 8& LN h@ﬁ%xyl) 2, 8-di aza- spi
(CHa);

ro[ 4. 5] decan-1I-one,

ci s-rac-8-[2-(4-fluoro- ﬁ yl)-cycl ohexyl ]

- 4-phenyl - 2, 8-di aza-spiro [4 5] decan | - one,
Wﬂ@mﬁac 4- (4-fluoro-phenyl)-8-[2-(4-fluoro-phenyl)-cyc

ge?ngh%?i ghﬁoﬁgﬂbﬁgﬁ§lé‘ghfgegi?ilggrﬁbronethyl-ph

}Bnyl) Cmdh&hg#mkkhyﬂp&ydlaza- 20
p|r0[4 5

[ 2-(4 1§ %a{ygc t‘Bﬂﬂ%ﬁ%’“ﬁ“‘i‘ﬁ g}' 8%/ m&‘gysfq gﬁsﬂtuﬁts seleﬁted ffom the
, 8- di azdo ¢dn@x[stﬂng@fdﬂlt%ﬁnllew€mﬂkyl cyano, CFs, -OCPs, Iower alkoxy,

4 (4- qu hen

[2 (3- fIES?é EEY#@@?EQ% cycl ohexyl] -2, 8-diaza-
w©piro[4 155&1?1?@ allp Behstittiied by one or two substituents, selected from the
4-(4-fluoro-p ¥g§ ugr I rosy-c

ycl ohex;glf‘])u@c%md %&Z‘gﬂﬁ ﬁ’ﬁf’ IS‘]%(Y e(g% ‘%35311‘&9

R® is hydrogen or lower alkyl;

n is 0, 1 ox 2;

and their pharmaceutically active salts.

2. Compounds of formula I according to claim 1

Y
X F rj@ 3
A\B I
wherein
A-B is ~-CH,~CHjy- or ~-CH2-O-;
X is hydrogen or hydroxy;
R is phenyl, optionally substituted by one or two substituents, selected from

the group consisting of halogen, lower alkyl, cyano, CPs, -OCPs, lower alkoxy,
~80y-lower alkyl or by heteroaryl,



“70420?%06?1(610r0 phen)rl)-8-trans- (4-hydroxy-4-phen
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8-[2-(3-chloro-phenyl)-2-hydrosy-cyc|ohexyl]
-4 (4-fluoro-phenyl)-2,8-diaza- spiro[4.5]decan-I-one

PCT/FP%OG%/@HS-H

hydr o- pyran-3-)rl) -2, 8-di aza~ 386
spiro[ 4. 5] decan-1-one. 6. Conpounds of fornula I
Kccor di ngplanyh bpﬁmaﬂy smﬂmiltzﬁiedlb?(bse brytvogdatituedts, selected from the

Cbnpounds of f accordir cIa|n11 wherein X
i s hydrdxm—j%n&é%H EBPrg*e > according to

R ai m 2,is ishloging A- B is -CHZ-O. V\D 2005/ 068463
PCT/ EP2Q04/ 014841 -39 9. Processes for preparation of
onmpound¥®“of formula | and their pharnaceutically
acobat ahienasaltically wdiive kalpr ocess conprises a) reacting
a conpound of formula O |) AB 11 5 with a conpound
of forrula R z RNH HN O7 to a conmpound of formula ,
R3 R z INHonlyothds & forthole I Xcoardiygtodeim 2, whaesi 2B i eCH>-CH,-.
substituents are as defined above, or 10 b) reacting a
conpound of formula OH O

4. Compounds of formula I according to claim 3, wherein R! and R? are both
phenyl, optionally substituted by lower alkyl, halogen or CFs.

5. Compounds of formula I according to claim 4, wherein the compounds

are | o
cis-rac-4-phenyl-8-(2-phenyl-cyclohexyl}-2,8-diaza-spiro[4.5]decan-1-one,
cis-rac4-phenyl-8-(2-p-tolyl-cyclohexyl)-2,8-diaza-spiro{4.5]decan-1-one,

cis-rac-8-[2-(4-fluoro-phenyl)-cyclohexyl] -4-phenyl-2,8-diaza-~spiro{4.5]1decan-1-one,
cis-rac-4-(4-fluoro-phenyl)-8-[2-(4-fluoro-phenyl)- cyclohe)qu] -2,8-diaza-~
sp1ro[4 5]jdecan-1-one,
cis-rac-4-(4-fuoro-phenyl)-8-[2-(4-trifluoromethyl-phenyl)-cyclohexyl] -2,8-diaza-
spiroi4.5]decan-1-one,
8-[2-{4-fluoro-phenyl)-2-hydroxy-cyclohexyl]-4-phenyl-2,8-diaza-spiro[4.5)decan-1~
one,
4-(4-fluoro-phenyl)-8-[2-(3-fluoro-phenyl)-2-hydroxy-cyclohexyl]-2,8-diaza-
spiro[4.5]decan-1-one,
4-{4-fluoro-phenyl}-8-{2-(2-fluoro-phenyl)-2-hydroxy-cyclohexyl}-2,8-diaza-
spiro[4.5]decan-1-one,

8-[2-(3-chloro-phenyl)-2-hydroxy-cyclohexyl]-4-(4-fluoro-phenyl)-2,8-diaza-

~ spiro[4.5]decan-1-one or

4-(4-fluoro-phenyl)-8-trans- (4—hydroxy—4-phenyl—tetrahydro~pyran~ -y1)-2,8-diaza-

spiro{4.5]decan-1-omne.

6. Compounds of formula I according to claim 1, wherein X is hydrogen.
7. Compounds of formula I according to claim 1, wherein X is hydroxy.

8. Compounds of formula I according to claim 2, wherein A-B is ~-CHz-O-.



NR3 p AB15 wth a conpound of formula RBr 8 to
a conpound of fornmula FWO 2005/ 068463
RCT/ 04/014841 -40 0 H N RR3 ~N-R2 =
Woﬁa‘yd’rmc%%?/ﬁ(‘2 wherein the substituents are as de%(%lé/%ﬁ’fooffomsu
above, or c) if desired, sepa&dating the obtained
racemc forns into corresponding enantioners, and 5
i f d@sddeads for praperationgf thmpoondad fats:ubbl and gt piregmaceutically
har.maceutical |y acceptable acid addition salts. 10.
m%ﬁ%ﬁﬂ%ﬁﬁﬁﬂwggggﬁ)Fﬁéog%égﬁain11, whenever prepared by
a process as clained in claim9 or by an equival ent
met d)adactibg a cAmpednd affeotiulont ai ni ng one or nore
conmpounds as clainmed in claim1 10 and

pharmaceutical ly acceptabl e exci pients. 12. A
nmedi canent according to clam 1l for the treatnent of

i1l nesses based on the i@ uptake inhibitor. 13.
A nedi canent according tojclainms 11 and 12, wherein |
the illnesses are psychos&s, paiin, disfunction in |

menory and | earning, schizophrenia, denentia and ot her

15 di seases i.n whjch cognitive processes are inpaired,
5 Wﬁh@ﬁ°§§°§?@@ﬁﬁm@ﬁhdeficit di sorders or Al zheinmer's

di sease. 14. The use of a conmpound as clainmed in claim

1 for the manufacture of nmegicaments for the

treat ment of psychoses, pat eur odegenerati ve
di sfunction in NH
HN 0 .

to a compound of formula

B I for X = hydrogen,

wherein the substituents are as defined above, or

10 b) reacting a compound of formula
O H
N
N 2 R
()HKI R
A\B 15
with a compound of formula
R'Br 8

| to a compound of formula
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15

menory and | earni ng, schizophrenia, dementia and other
di seases in which cognitive 20 processes are inpaired,

wouols/@ssat tention deficit disorders or A zhei meriE®2004/014841
di sease. axx 40 B

_N R
();ﬁf]” R
A 1 for X = hydroxy

P

wherein the substituents are as defined above, or

c) if desired, separating the obtained racemic forms into corresponding

enantiomers, and

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

10. A compound according to claim 1, whenever prepared bya proclzess as claimed

in claim 9 or by an equivalent method.

11. A medicament containing one or more compounds as claimed in claim 1 '

and pharmaceutically acceptable excipients.

12. A medicament according to claim 11 for the treatment of illnesses based on the
- glycine uptake inhibitor.

13. A medicament according to claims 11 and 12, wherein the illnesses are
psychoses, pain, disfanction in memory and learning, schizophrenia, dementia and other
diseases in which cognitive processes are impaired, such as attention deficit disorders ox

Alzheimer’s disease.

14. The use of a compound as claimed in claim 1 for the manufacture of -
medicaments for the freatment of psychoses, pain, neurodegenerative disfunction in
memory and learning, schizophrenta, dernentia and other diseases in which cognitive

processes are impaired, such as attention deficit disorders or Alzheimer’s disease.

A




