DI AZA- SPI ROPI PERI DI NE DERI VATI VES AS | NHI BI TORS OF
GLYCI NE TRANSPORTER 1 AND GLY CI NE TRANSPORTER 2 The
wones@ag4ce nvent i on rel ates to conpounds of for ROTAP300/014840
wherein A-B is CH2-CH2, -CH-2-O, -0-CH 2-, -CH2-S-
-SCH2-, -CH2-C(O -, -C(O-CH 2-, 5 -NR4)-CH 2- or
-CH2-N(R4)-; RL is |ower alkyl, |ower alkenyl,
cycloal kyl, or is aryl, optionally substituted by one
or two substituents, selected fromthe group
consi sting of hal ogen, cyano, |ower alkyl, CF3, OCF3
DIAZA-SBIROPOVENTDRNK DXK TvaREvES b e 8Pk yks o@PElRARE! YransporTER 1 WD cLY
cIiNe TrR&gyekTHRUREd by one or two substituents selected from
the group consisting of hal ogen, |ower alkyl,CF3 or 10
| oner al koxy; R is |lower alkyl, cycloalkyl, or is
Tha gresenbisveriten Telates o seTpQree Myfosmdaor t wo
substituents, selected fromthe grqup consisting of
hal ogen, |ower al kyl, CF3, | owe®salKoxy, or is
het eroaryl, optionally substituéd by one or two
substituents, selected fro rou P consisting
of hal ogen, | ower alkyl, NQr OMH%3aIkoxy; R3 is
hydrogen, |ower al k{#H:Ar b&n2yl”; R4 i's hydrogen or
benzyl; nis 0, 1 or 2A.and to pharnmaceutical *
avail abl e salts thereof. Phe present invention relates
to compounds of general forrmula I, to pharmaceutica
whk&emosi ti ons containing themand their use in the
treatment of neurol ogi cal and neuropsychiatric

BT T ST L T . 19 116

5 N(RY-CH,- or -CH,-N(R)-;

R'  islower alkyl, lower alkenyl, cycloalkyl, or is aryl, optionally substituted by one or
two substituents, selected from the group consisting of halogen, cyano, lower alkyl,
CFs, OCF3 or lower alkoxy, or is heteroaryl, optionally substituted by one or two
substituents selected from the group consisting of halogen, lower alkyl, CF; or
10 lower alkoxy;

R®  islower alkyl, cycloalkyl, or is aryl, optionally substituted by one or two
substituents, selected from the group consisting of halogen, lower alkyl, CFs, lower
alkoxy, or
is heteroaryl, optionally substituted by one or two substituents, selected from the

15 group consisting of halogen, lower alkyl, CF; or lower alkoxy;

R®  is hydrogen, lower alkyl or benzyl;
R*  ishydrogen or benzyl;
n is0, 1 or 2;

and to pharmaceutically available salts thereof.



10

15

20

25

30

35

inhibitors of the glycine transporter 1 (AyT-1), and
that they have a good selectivity to glycine

woe@sspsast er 2 (A yT-2) inhibitors. Schi zophr ePC HEPB0£014840

progressi ve and devastati ng neugrol ogi cal disease
characteri zed by episodic positive synptons such as

del uShopsserttahtentibnatlaens, coidpught oflicaerallff HiudNg to

hosi.s_Aand_persi stent. negative synptons such as
Bﬁ%&'aénue ag?‘%“é@ S}“‘%“ﬁﬁ%ﬁ“’i%ﬂgg&%tfqu&ﬁelaﬁﬁ @6@? Hpatment of
neurbibgaabind mevdopspdibtricdsotdgpai r ments (Lewi s DA and
Li eberman JA, Neuron, 2000, 28:325-33). For decades

researnch has f sed.on .t 'dopam ney gi.c
ny pel aE0 s BRislo B VRS R SRR I B feperal Sorapid e good
inhtitgtore ufvﬂhe glycirre\tmlnvp argerhl (AGQNb ate a%ﬂ;e tHd %{e@imgefpﬁ B&sDdefectivity to
te ande . an ubr ey - p. in
?&%@?E%ﬁsf@%?g?éggbigng%%fﬁ‘507-518; Nakazato A and
?S u {m%hg?a Blaigro@@We abX ﬂleVa@_iitiﬁF nEﬁ%ﬂogidﬁﬁ&i@éHsé 'characterized by
: - ) i s arngacal o .appro oqrly
Stk I il SRR TR b Risitn aiprens sotdses and
gmh?]ﬁn’ e:mﬂl pﬁsligtS%tﬁfeff;th}feQWnpfmhszsguh GQfé{ﬁ‘ée(n@H afiéﬁﬁ, ifpairl¥ ditention
sychi atry, . Suppl . . : - i
SRSt g d oG B RER Rt (LA iIaA s biseananA, Neuron,
2008, m?(jﬁlzbﬂfatﬁ)g“ﬁmbf&eﬁes ga&mrfch thﬁs m?isétﬂ @h&{{& IRfph &i@&éﬂc ®Rperactivity”
au . ) c e of . the ut anpt e, syste y
58%{%@?%@“?1? E@qﬁ‘ﬁ %@WP\B‘?%@“{‘%@#’PD%’@W&@%&%@a gehths
ﬂ&i{ﬁixﬁ'ﬁbﬂg&% sy‘ﬂhfllﬁ(IVaﬁﬂambwgﬂl{F@imﬁi_ hBrET Kﬁ., beﬁitﬂ.cﬁi&.ofargets, 2001,

.. Interes [ a vol unt eer s,
SR BN ritoch 61 PBRTASel 8 20N ERBVBTever. Patents, 10(1):
'[35198)1 Thes pﬂi’éﬁntaaﬂ@gh iééll Epﬁlrﬁﬂi Iﬂiﬁlr}rfbélﬁdﬂ% hegﬁﬁv&é}ﬁih ddghiRe symptoms

sfuncti on, s closely, rese i ng.schi zophreni a.in
Whih gt e PRRATECiEE @uadlionaxaem i Rrm Ly Gy dy gty 1999
4ﬁqm§§$Q@Z%4amg,refs. herein). Furthernore transgenic
m ce expressing reduced | evels of the NVDAR subunit

di spl.ays behavioral ,abpornaljties simlar. to,thase |
e ol SRR st BERREP PP S SEURAEA G 1960 based
apbn FRpyidiGmirBétRRtibh 8giséd bpdrlblddtadddfihe slaeiieae system by

bR 8 TR P57 S B 50 Sl o
&p@irble AINEN RLEABSItaindk. [rterepaigly GithealthNMDAnteers, PCP-
r%Feg{or activity, Plays a » .

mduced psychotomimeti¢ action’incorporates positive and negative symptoms as well as

cognitive dysfunction, thus closely resembling schizophrenia in patients (Javitt DC et al,,
1999, Biol. Psychiatry, 45: 668-679 and refs. herein). Furthermore transgenic mice
expressing reduced levels of the NMDAR1 subunit displays behavioral abnormalities
similar to those observed in pharmacologically induced models of schizophrenia,
supporting a model in which reduced NMDA receptor activity results in schizophrenia-
like behavior (Mohn AR et al., 1999, Cell, 98: 427-236).

Glutamate neurotransmission, in particular NMDA receptor activity, plays a
critical role in synaptic plasticity, learning and memory, such as the NMDA receptors
appears to serve as a graded switch for gating the threshold of synaptic plasticity and
memory formation (Hebb DO, 1949, The organization of behavior, Wiley, NY; Bliss TV
and Collingridge GL, 1993, Nature, 361: 31-39). Transgenic mice overexpressing the
NMDA NR2B subunit exhibit enhanced synaptic plasticity and superior ability in
learning and memory (Tang JP et al., 1999, Nature: 401- 63-69).
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critical role in synaptic plasticity, |earning and
menory, such as the NMVDA receptors appears to serve as

w@2@sadkae switch for gating the threshold of SBCEPP1004/014840

plasticity and nmenory formatian (Hebb DO, 1949, The
organi zati on of behavior, Wley, NY; Bliss TV and

Col | Thigy;, iifthggtu@inatelBHidit isNaiplit ae i@ﬁﬁipaaﬁop%?aiologir 8PRBBBpErenia,
Oiice overexpressin .t.he_ .N_I\/DA.(QI%B,subunl exhi _b| t
iR Ce A IR BissOP bt via R brecgBiorinetresion, would be
peediatédig produ et ynt{-ParBotiPutl coghitive LARSh MBS

401- 63-69).Thus, if a glutamate deficit is 1nplicate

int at hophysi ol o of schi zophreni a,, enhancing. .
o ut L DB A Qa5 el o issbramn fonckons in the
CaiSefitaots agar intbitaap amividcil, Bindne e fyRAn#ne seHsRflEHcine
both[ anti:psychotic and .cg%mtl,\(e enhanci ng effects. =
R ol st Bl MR 5 GO oo AeRAS 47 Sr6aEA Co-pgonist with
glopondtafdr N-unehyl draspantatd @A) rédepiifen@fon@While glutamate is
i phi %'j%.tory m na aci.d, bindi gg to st r_ychmng;eé sensitive
&ﬁT%’f‘é' B aPea(?ﬁ pAgPenderf manngr EEm WPFRREERIB ) csly R ppparently
pekéntiat ¥ mode tomdeandfevelnnd S&a toahoBiat@@enAtrsl théiréddptor for its

| ut a tel for NNnethyl-D -aspartate (NVDA) receptor
%ﬁ%%flsgg%guw??t% glutamate is released in an
activity-dependent manner from synaptic term nals,

gl ycOneof meanmgﬁmmyyws&s eﬁl?trdl:]syﬁaﬂ@'&nﬁéiﬁfa&i@ﬁ_ﬁ ?ﬂ evel

and seens.. to. ate/cantro e receptor for its
PRpBRETs o rhebe BeRes Brtekne: e Sthereadpipamayaitter
tr@nspﬁfttefs(b:y r8itioaidl ir?@umlaﬁﬁﬁitfeﬁi ﬂr@ﬂﬁ&hi:) EX‘C&&@HLQM SpelIchA €6ntrol
S.to in e . thei,r. re-upt a e synapses. .
{einSrrpdtatit Bidime v arren BoduBy theimpniac of the synapic
trenvnatdien 8BaihétdingvRRoaL, DX Théral eh PHARA. STPAXS): 6@N373) .
control their extracellular lifetinme and thereby

nodul.at e the magni t yd f the napt,j c transn ssi.on

o BB Paa WIFCh By part S i e Ahjoride faonly of

ﬁél(erranﬁﬁﬁeﬁﬁSﬂsportasy%lh)ﬂﬁ inliptgﬁdh? Edle :115 the\ffdbﬂrﬁihaﬁ&{ & post-synaptic
art of the sodj um and c ride of, )

ALTIPERIcAARS T8 mipieancs o b e calilad ety i Fansptrationdy re-

uprakdref dipsing ined piesynaptiPiate ymaRld shdduy@uRbingifhe glial processes.

actions and mai ntenance of | ow extracellul ar glycine

om0 B B 255 S PR L Y EARERAY . o
amntilahibrgin, whigh give rise rtspardmpogas esthhas0eohesifo acid sequence
ﬁ(lar%cr}l%%y.((gyi‘:rl_ lél'resa}a?lgs foGluly i-src;fg;mg ar.r?Sring from alternative splicing and alternative
promoter usage (1a, 1b, 1c and 1d). Only two of these isoforms have been found in
rodent brain (GlyT-1a and GlyT-1b). GlyT-2 also presents some degree of heterogeneity.
Two GlyT-2 isoforms (2a and 2b) have been identified in rodent brains. GlyT-1 is known
to be located in CNS and in peripheral tissues, whereas GlyT-2 is specific to the CNS.
GlyT-1 has a predominantly glial distribution and is found not only in areas
corresponding to strychnine sensitive glycine receptors but also outside these areas,
where it has been postulated to be involved in modulation of NMDA receptor function
(Lopez-Corcuera B et al., 2001, Mol. Mem. Biol., 18: 13-20). Thus, one strategy to
enhance NMDA receptor activity is to elevate the glycine concentration in the local
microenvironment of synaptic NMDA receptors by inhibition of GlyT-1 transporter
(Bergereon R. Et al,, 1998, Proc. Natl. Acad. Sci. USA, 95: 15730-15734; Chen L et al.,
2003, J. Neurophysiol., 89 (2): 691-703).
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mammal i an brain, which give rise to two transporters
wth ~50 % am no acid sequence honol ogy. G yT-1I

w@e@smoes4e2 f our i sof ornms arising from alternati REI/EP2004/014840

splicing and alternative promtger usage (la, Ib, Ic
and 1d). Only two of these isoforns have been found in

rode lﬁlydi)meiﬂr;mspﬁityf{iﬂ}ﬁb1w§1 afel syikab1B Yor thet MIatﬁleﬁJc §10neurohg1cal and

se of .het er.ageneity
B RS S B L STS e ol gomchocs,
IsctdzapshrenTh yﬂhﬂlerll@ dodvifilet DJIRON %‘_E)%t egdin !lrh&'\ﬁztémg 1 rQ4) 563-572),
i's, specific to

er eral .tjss ereas G
; 'h'ggf ol disozdegs Wﬁ%ﬁfﬁ%ﬁ{lmr denressivg ﬂ@pﬁewfw%dla@ré
IaSsoEﬂtdtﬂdmﬂDpsyd[dtﬁc disor &dr€Ah GO hErs BRREH d}giebﬁés§6ﬂ YGBALRE with

but I t e .the
B digiaeta IR Mogd SERl R atanted wh g P TV L ApEET et ol
ooR) |P&igt Beui0bioNPAI TRZEN] Atistit BBLIRE (CARSA ML, r1(99§ [7aNBral

iol, 18: 13-20). Thus,
?ff P &93 323 éﬁ%gﬁ%gél %WSE@OFQ% Sichras &émemlftswn.c@dmg age related
degientiadd@ne &&hé}ﬂlafiﬂlﬂl‘ieeﬂ&hélhi& gyﬁe Nmbhery cﬁ&ﬁf'ders in a mammal,
I ¢ _NMVD eceptors

) environment aqf a

PR ERE ¥ BIoar epfon dYAisrer and Bengar@erRRAnd Miller DT, 2001,
mp&ﬁhdphehlalakentﬁgﬁ@) @357@§A 95: 15730-15734; Chen L

et al., 2003, / . Neurophysiol, 89 (2):

691-703). C3y0|ne transporters inhibitors are suitable

IOz, ti A€ ed siredcPponQff NMDAGkE 63 iaanl Tfleiﬂh%%fpﬁhﬁteﬁa fo agents
gbsorders he orlty of di seases states inpljcated

4 tysat, I&"ME}?&% lezrsaﬁr dmeptie andwithaudissasgs W Whish cognitive
POSLkssedXR imPRikeH, sdAQk att&atd U eFicit Hisot dbks 0PBIBh&dy's disease.

psychotic nood di sorders such as severe najor
depr slve nood di sorders assogj at

sorder, Wi th
psy c ‘?CES qfctjj%q)])r&gqng IYERFPTHTE g sampritids 0 for Teeg s he use of
aa@@@uﬁasaff fovinhla PhDibafr pﬂhﬁﬁm@ﬁ@m raecemﬂe 561@@,& 48/ Banufacture
lated schi zophreni a, | ong, ET et
1cp>g161éts \?Awetgg eatgient o 1seages 3elg@g)to actiyation pENMDA receptors via
$OT Hﬁlﬂﬁu&@&hélﬁﬁﬁﬂu%urel 228idameniNaiaE onl4 @Jiﬁﬁ&un@ﬁ accordance

iive di rders such_as dementi as,

@1 fga W@nfgéégﬁc{eﬂxsy eaodnshenes welhasithe wpg ofcommnewngs of fgrmula I in

uhuecoﬂt@n 81 PRYertIRRS (IFRERE YucHial PEREbSs, disfndiRMMR memory and
ncl udi ng a _hunan attentaggldef|0|t dlsorders and

RN AF ephsenig flemenfip ap er diyepses i }qggﬁmvyrp@qacesses are

R@l&scs suchlas GftdnticaQRfieil a)sorc@mr ALRGERASERGSEC | vat i on
MDA receptors via GyT-1 inhibition may lead to

a ent T . . .
98N Stpe preferred indications using the compounds of the present invention are

schizophrenia, cognitive impairment and Alzheimer’s disease.

Furthermore, the invention includes all racemic mixtures, all their corresponding

enantiomers and/or optical isomers.

As used herein, the term "lower alkyl" denotes a saturated straight- or branched-
chain group containing from 1 to 7 carbon atoms, for example, methyl, ethyl, propyl,
isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl and the like. Preferred alkyl groups are groups
with 1 - 4 carbon atoms.

As used herein, the term "alkenyl" denotes an unsaturated straight- or branched-

chain group containing from 2 to 7 carbon atoms with at least one double bond.
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that treat psychosis, schizophrenia, denentia and
ot her diseases in which cognitive processes are
WO paiesae such as attention deficit di sorder SPOI/EP2004/014840
Al zhei ner' s di sease. bjects .agf- the present invention
are the conpounds of formula | per se, the use of

conpas g @lclbaktilendtedtiriet br phatatipefutateiating/containing
acceptable salts Eor t he, manuf act,ure, o

| f ngdiﬁaneqtsl
fiogt 3 {hé carpemeioBit 0B XU SELSPTPBY It EIPPEBY S Y T ORT SR
PANMRAY, EREARE&AITE cydleh&Btltor EyddHebtenyl.on, their

manuf act'ure, nedi canents based on a conpound in

accordance w th the invention and their production as
el (T derirbalpee renetsparas et nediiers ha ROt
control or prevention of illnesses such as psychoses,
di s edrhOthryln demstey 3 mdhdvdl@n cpdliegromati ysivbeaghoraradical

denenti g and ot her dj seases,i. ich cogniti o

PR ek SR S AR RO Al i e, o
dhplePhesyl O ndpirhgll mer' s di sease. The preferred

i ndi cations using the conpounds of the present

i nvention are schi,zpphreni a,. cognitive.] ' -
SR B SRR i SRR d MAABR ABL, E6faiming
dRClwgShadehefedsRins, salexted from thalgtourheinsisdng efeygernd iswighur or

enanti gners d/ ar, .optical, i SONEf S, . rel .

R aEL Fh DR YKy DY R P B SRR N TGHERS, PELE thiszolyl
tBfenbl, ﬂﬁ?lb ppeblsl, inidhoolpl, pratdylnexagolil sottiazolyl 3r isexdzolyl.
atons, for exanple, nethyl, ethyl, propyl, isopropyl,

n-butyl, i-butyl, 2-butyl ut ] i ;
Pr ef (Lelﬁ’l"'é?fnb I H%??méﬁggﬂﬁagfyﬁf céﬁ,epga;bgeuaﬁ }s/(i ?/\A(ﬁit’llﬁor&&?t.s 4é%%a6%ﬁ a:llts with
AbAic Y digdik dvedspiuth ab hedrbelrlorit atikemiyric'acith selferic agid,

unsaj urat ed st.rai. - _or_ branchedchai ‘e Fni

D BRSBTS S o L St sgeticacid succini
sloabh@arkoiedd, Fehdnersoifoniv atidap-kylhémteniboes acid sad drediked

or partially saturated ring containing from3 to 7
carbgn atons, .for, ex le ¢ cl opentyl,
cycl ﬁ@ﬁ?@% e?”@g@?%ﬁ%%???@%%%ggégg%y1%%%0Ioheptyl

cydoheptenyl. The term "hal ogen" denotes chlori ne,

i odine, fluorine and brom ne. The term "aryl" denotes

or

a nonoval ent cyclic aromatic hy bon radica
consi sting of one or nore fuse dngg in which at
| east one ring is aromatic Wﬁhpat r ,Féor
2
(CHy); R
wherein

A-B is -CH,-CH,-, -CH,-0O-, -O-CHj-, -5-CH,- or -N(RY-CHa-

R'  islower alkyl, lower alkenyl, cycloalkyl, or is phenyl, optionally substituted by one
or two substituent, selected from the group consisting of halogen, cyano, lower
alkyl, CFs, OCF; or lower alkoxy, or is heteroaryl, optionally substituted by lower
alkyl;

R?  is lower alkyl, or is phenyl, optionally substituted by one substituent, selected from
the group consisting of halogen, lower alkyl, CFs, lower alkoxy, or

is heteroaryl;
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exanpl e phenyl or naphthyl. The term "heteroaryl"”
denotes a cyclicaromatic hydrocarbon radical,

W@ ovsa6sIbng one, two or three heteroatons, selBCI/EP2004/014840

fromthe group consisting of axgygen, sul phur or
nrtrogen for exanple pyridyl, pyrazinyl, pyrimdinyl,
ﬁyr|dd®MManLtrw azi nyl, thlazolyl, thienyl, furyl,

pyrrolyl, |nrdazolyl pyrazonI oxazonI
Tgothr z?I r |soxazolyl The term ™ pharnaceutlcally
accept B4 d addition salts" enbraces salts with

i norgani ¢ and organi c acids, such as hydrochloric
aci disihotki c acid, sulfuric acid, phosphoric acid,
citric acid, formc acid, fumaric acid, maleic acid,

A8 bh&Rkk 'ca %}ﬁ%ﬂnﬁlg sélfs tﬁj re@! ¢ aric acid,
met

ane-su p-toruenesul fonic aC|d and the
l'ike. EspeC|aIIypreferred are those conpounds of
f or mihether prefeptedpes qonpoBnids, whekki@ —8HB-Js ~CHGHCH,-@nd n is 1.
-UCH2-, -S-CH 2- or —-N(R4)-CH 2-; RL is |ower

I%‘*%aﬁgrf’é@freﬂﬁ%ﬁ%t B S B bon d whie AIERRE R are pheny,
Qétle@qué’d rttimedﬂve hglrogc;rpon:lowsr dkylnfyr efanhgle dgaeﬁollowylg gompounds
Fay Epbeniie-0: phein fehe S SR SIS R ot . o
rrec f-6hdluond-ohenylios- lé4ﬂmwphew©rmmm 218b$azat - sptirfi. 5] decan-

I%QF substi tuent, selected fromthe group consisting

0

gen, | ower al | ower al koxy, or is
m &f bé‘k*ﬁuomph@yﬁy@déberyi |-Rpitolybazginza-gnirb[4.5] decdn-drone,
I f
pr o g%%rggargg@sgﬂéﬂ Péﬁd RAY @)nlérgr b tlit%gﬁng%afo% rtggyegﬁ@pre the
édhmmngenmPOEQbeC|ally preferred fromthis group are

QQJ@-‘E&'—%&O-%S{}%'-@- ( B:lthﬁggeneg—yfl—%?d&[&ﬁy-l&d1aza-sp1ro [4.5]decan-1-
one or
rac-4-(4-fluoro-phenyl)-8-(1-thiophen-3-yl-cyclohexyl)-2,8-diaza-spiro[4.5]decan-1-
one,

or wherein R’ is phenyl, optionally substituted by halogen and R? is lower alkyl, for
example the following compounds

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

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

Further preferred are compounds, wherein —A-B- is —-O-CH;-, ~CH,0-, -5-CH,- or
~N(benzyl)-CH,- and n is 1.

A further object of the present invention are compounds of formula I, wherein n is 2. An
example from this group is the compound
rac-4-(4-fluoro-phenyl)-8-[1-(4-fluoro-phenyl)-cycloheptyl]-2,8-diaza-spiro[4.5]decan-
1-one.

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

which process comprises

a) reacting a compound of formula



optionally substituted by hal ogen or |ower alkyl, for
exanpl e the foll ow ng conpounds

wo amshegabenyl - 8- (|1 - phenyl - cycl ohexyl) - 2, 8- di azBCc'HPP200§/614840
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. 5] decan-1 - one, -7 -
rac-4-(4-fluoro-phenyl)-8-[1-(4-fluoro-phenyl)-cycl ohe
xyl]-2,8-di aza-spiro[ 4. 5] decan- HL-one or rac
8-[I-(4-f|uoro-phenyl)-cycldﬂ ]-4-
Jp-tolyl-2,8-di aza-spiro[ 4. ca@n-1-one, or wherein
Rl is thiophenyl and R2 |®the yIGR’substituted by
halogen, for exanple the owifhg gonpounds
rac-4-(4-fluoro- phenyl) 8- (I -t hi ophen-2-yl -cycl ohexyl)

2, 8- dlaza pi.r.o[ 4. 5] decan-1 one or
Wﬁ?tf%@f &Fg) #iyl ) - 8- (1 -t hi ophen- 3-yl - cycl ohexyl )
-2,8-diaza-spiro[ 4. 5] decan-1one, or wherein RL is
phenyl, optionally substi{ute ohal ogen and R2 is
| ower aIkyI for exanple Gkt ol ow ng conpounds rac
8- (I - phenyl - cycl ohexyl ) - 4- pr Opygt- 2, 8- di aza- spiro[ 4. 5] d
ecan-|-one or rac 7
8-[1-(4-fluoro-phenyl)-cycl ohexyl]-4-propyl -2, 8-di aza-
&pt}feqirébeﬁdaiff@ﬁn}H dndTMRISCRUER N ﬁﬁt@lfaﬁdd%ﬁ@pcﬁ{cﬁ‘ng Gngnard reagent
cggﬁ_ ds, wherein - A-B- is - OCH2-, - S-CH

muaN(benzyI) CH2- and nis 1. A further object of
the present invention are conpounds of formula I
wherein n is 2. An exanpl e R'®ightthds group is the
compound

ac-4- henyl) 8-[1-(4- f1 uor o- phenyl ) -cycl ohe
E)??/F(]n-né %’Ufg[*égn A ro[ 4. 5] decan- 1-one. The present
conpounds of formula I and their pharnmaceutical #
acceptabl e salts can be prepar g d gy met hods known in

d

the art, for exanple, by proces escri bed bel ow,
whi ch process conprises a) a compound of
formulaR 6 with a conpoun ﬁcn R
(CH,);
A‘B 1
wherein the substituents are as described above and hal is Cl, Br or I, and

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

enantiomers, and

if desired, converting the compounds obtained into pharmaceutically acceptable
acid addition salts.

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

bicarbonate, ammonia, and the like.

The compounds of formula I may be prepared in accordance with process variants a) and

b) and with the following schemes 1 and 2.

The starting material is commercially available or may be prepared in accordance with
known methods.



j in the presence of AcOH and TMSCN and then with a
correspondi ng Grignard reagent of fornmula RLMgllal 9

wao e00s/06sanpound of formul a wherein the substit URCT/BPRDE014840
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as described above and hal is G, Br or I, and b) if
desired, separating the obtained racemc fornms into
dorerfelbpoing ablgreeintions lavebeen wad i f desired, converting
t he conpounds obtai ned into pharnaceutically

ptab. cid addition salts. The acid addition
g“a(if‘fs llg?llu?}@s%pggpga@b ounds of fornmula |I maybe
doviseNt=ettimhethyliidoganatespondi ng free bases by treat nent

i at,. } past st oi chionetric equivalent of a
%‘iﬁp[a'bfhéijg)ég@eﬁﬁ% as sodi um or potassi um hydr oxi de,
AdtAas siifluoroarebondtie, sodi um bi car bonate, ammoni a, and
like., The. conpounds of formula | naybe prepared in
;@&Fﬁéﬁ%’é’gwef?ﬁnpr ocess variants a) and b) and with
the follow ng schemes 1 and 2. The starting materi al
ISmrﬁngfmmaméthopt\iﬁelblatlbret&tedrfﬁyerbﬁnélﬁ&mlﬁi)ﬂ@bd))f}flate 1, treatment

acgordance wi.th kno hods. The fol | ow ng, )
abbt SR PRALS E%Weusmée%ﬁowiw Yrfdtheghiyith an appropriately
gplpnl;cil‘.nwﬂauil’rﬂ dka'ﬂ&i:il‘dsﬁltstiﬁ !fdfﬂi?ﬁﬁahi\()htdﬁ M&B&&;E_%MFReduction to the

I cni oro ne = trl, roaceti c aci =
EBE P R P Il APy AoPFION ARG Y Qe JrD 2P pyF Pressure and at 5
PERh BtOHtR dolpérit@tdulls REth-fottdt opTROSMb G Bert cylfs@RbiBPheating in
with an appropriat ase, . usual ly LDA foll owedby
toluen Er g Lﬁ( agfgr ¢ 61511146‘35( é}eynoval of the protecting group under
standard conditions (TFA treatment in DCM for R = Boc; or hydrogenolysis with Pd/C
in DCM, MeOH for R = Bn) affords the diazaspiropiperidines 6 (Scheme 1).

Scheme 1
Step 1 Step 2
RZ
7 NO, Hy (60 bar)
R 2 Ra-Ni
= EtOH,6h
LDA, THF e
-60 to -40°C
Step 4
R3
Step 3 R Hy PdIC
toluene NH DCM,MeOH
—_— ———— — e
refiux, 2h _N or TFA, DCM
4 R O 5

HN O 6

wherein R is a N-protecting group, such as BOC or benzyl, and the other substituents are
as described above. |



substituted nitro alkene 2 results in formation of the
nitro al kane 3. Reduction to the am no group
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bar pressure and at 55 0C in Et{H as solvent results
in the formation of 4. Subsequent cyclisationby

ﬁempm?ds of ﬁoﬁﬂnuﬁrﬁea_ru ntdsued rlﬁfdkmr&kgplrega%ann?nagﬂ&ﬁ with a
enova t he ctin ygnaer standar
8%%89?%9&%% S BRSHOTICR AP B a-cy maide sqyfrce (preferably
MR iesd @ﬂd‘pddﬁd'%ﬁf/f&mdla w’ﬂnc}l}'?gﬂhéﬂ-’{reﬁe& lﬁ’l@é ]?]ruxleant

affords the diaz splroplperldlnes (Schene
jeagfin, condgfiens, yitdhagonespordingrigyprd mg@ﬁ@to@vemmﬂouaﬁs of

%m@é&%@cﬁ%ﬁgsb @t;&%%th@ﬁgcéﬁﬁs Vﬁ@ca‘ixqed 4\9(%1% GRade cyanating
Keagenst EENR %@Wﬂobm)%mr@rto baowy [produdres hetemperature
pgr@gg fr§MpPstituents are as described above. Conpounds of
fornula 6 are treated, under Strecker reaction

B6md09 S @Hith regctinn simes bploear 3 if endriiidays7 Broylahereactions can be

@ir?§§ Bﬁ?uﬁﬁf@%ﬁﬂq n%eﬁ‘bé %?%?ecﬁ@%%g(@? Bgﬁgfxﬁlb by egﬂ)l or other

to give a CO oun
kn@em sergenih ifer sBrable salvent sugk 2¢ tstrabphafuran GRHE WS ttabde Grlgnard

QRS RN’ d BNRE A ula§890Bha19. L0 91 Ve conpounds of

Scheme 2

0
(CHZ%/T o N
H e 7 "\
O N A N R2 R3
gz TMSCN (CH,):
3 Al 8
HN RN AcOH B

Y

6
o N
R1Mghal 9 .
—_——— R N zRS
THE (CH,); R
AL
hal= CI, Br, | B !

All compounds of formulas I, 3, 4, 5, 6 and 8 can be prepared in racemic form following
the procedures described below and separated into chiral non-racemic enantiomers by
preparative HPLC using either a Chiralpak OD or AD column (5 x 50 cm) at room
temperature using an ethanol : heptane mobile phase with UV detection at 220 nM.

The compounds of formula I and their pharmaceutically usable addition salts possess
valuable pharmacological properties. Specifically, it has been found that the compounds
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.
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formula 1 (Schene 2). Strecker synthesis can al so be
carried out using suitable cyanating reagents (KCN,

w@e®@snesaey anohydrin) according to known procedeCEEBPHED4/014840

tenperature ranges fromO to 109 .0C with reaction
times between 30 mn and 7 days. Bruylant reactions

can be carried out usi rgglftiongaad chat@adient s prepared
fromM(Oor fromi-PrMd or other known reagents in
a ol vent S .tetr rof ura HF) . . )
DI il i Srfiend ket PO G Rl lisnsl et bovine
BErEh &IBSY 5 9B c(@Gib® 12fe E(‘-:l:hhb\l@lgte@ P'éﬂﬁcﬁthStt‘@tomﬂml & (Gﬂ)co life
unds o can
SRR TrRr 2 O PP fil PGl et pfGodufggne T mM Gibeo

tiéstechidobibsdl ow and separated into chiral non-racemc
enantioners by preparative HPLC using either a

g R (O Ran AT oM eaRBsst e BHA £ 0 M Gego 2.5 mM

Widlje. Mmmai,@‘)nﬂﬂ(@?ﬁ— osd.he conpounds of formul a
6L‘ aont&ng (é‘g‘ﬂtaég%ﬁ 32}3%@7 a&?%%f%ie”dx% ¥ mGlyT1b cDNA.

Specifically,it has been found that the conmpounds of
Glecine eptekd inhibidoh heny @n@lyertd i nhi bitors of the
gI ycine transporter | (AyT-1). The conpounds were

R T U LT S

Ipﬁdedtm thaldensitgoff 400000 celle/wiell 1r2cc(r@lbtecf’ 12 medium, without hygromycm
| b
o Fat T R R O o TR P P TRty &bl washed
t@dbamath u;fteketlmﬂm QUBQ; ﬂ&m)cdlsl-dy@*e dmaancutﬁteﬁ fngzmilmr( 482280 with
hnol G,b .

b B PR 5P hes str P Fok O rag A ata ine 6k
depeasrhtioa of p plo’Fenﬁal ihhibitea @ @ngofxofidntrations of the potential

inhibitor was used to generate data for calculating the concentration of inhibitor

resulting in 50 % of the effect (e.g. ICs, the concentration of the competitor inhibiting
glycine uptake of 50 %). A solution was then immediately added containing [*H]-glycine
60 nM (11-16 Ci/mmol) and 25 pM non-radioactive glycine. The plates were incubated
with gentle shaking and the reaction was stopped by aspiration of the mixture and
washing (three times) with ice-cold UB. The cells were lysed with scintillation liquid,

shaken 3 hours and the radioactivity in the cells was counted using a scintillation counter.

The following activity can be shown in mouse and human:

Example No. GlyT-1 GlyT-1
Racemat Enant,
Mouse/human Mouse/human (nMol)
(nMol)
1 115/118 115,160/77,107
5 105/95 56,73/nd,97
36 67/- 75,nd/281,381
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KA, 2.5 nM MgSO4, 10 nM (+) D-glucose. Flp-in(tm-CHO
(Invitrogen Cat n R758-07)cells stably transfected

wowRak/06826y TI b cDNA. d yci ne uptake i nhibition BSHEP2004/014840

(M3 yT-1b) On day 1 manmmaliangells, (Flr-in(tm-CHO,
tran_sfectJid with mdyT-1b cDNA , were plated at the
densi t yof —4Gg000 ClI TS/ Welb/-Tn conpl et e B9,3¥3/medi u
wi t hout| hygronycin ijn 96-wel | culture plates. On day

2, the |medium was agpirated and thelcellswer s washed
twice with uflake bif fer (VB2 The tel | swébd>3hen
i ncubatled for 20 mn at 220C with either (i) no

potenti@i—competitor|, (1) -FZ3 mv non-radi oactive
glycing , (iii) a cgncentration of a potential
i nhi bitlor. A range of concentration t he_potenti

i nhi bi tlor wasStused tlo gener/é@e dat a for cal %&atl ng
the concentration of| i nhibitor resuliting in 50 % of
the ef fect(esg. TCH0, the jpncentrgtion of the
conpetifor inhibiting glycine uptake of 50 %9. A
sol uti oh_was then j diatel Vi added lcont-ainina

o o—ootttarTi 1Yy

[3H -gl ycine 60 nM (11-16 O/mml) and 25 nV
non-radi oactive glycine. The plates were incubated
Wi t hrgepdhBostiRlor RE Al ddiethe phsinhasuticaily atepable shiys of the

t f
G RO o Grep s o e PO GRS a ]  oren O Harmacentica
?%g?%ﬁg??tﬂl‘lft%ﬁ)hlahﬁéﬂedtma‘i Fﬁép@ﬂm@nh editse adin@nisteged orally, e.g. in the

nt.ed
frpmef thblgts; ‘%ﬂﬁ‘teéiéélw?@f ragye l?fftj\ﬁ ; }:?gSI n%fsyleé selggions,
%ﬁ%ﬂs%r@ RsigfdThY H@tﬁmlﬁi@ﬁmc@n Wowetdry Elscb b&kffeEted rectally, e.g.

cemat Enant. Mouse/ human Mouse/ hu
i e fogn pislpp@@»wms eprenigralysie B %‘Sq‘%@?ﬁ 21%‘% ‘Igblf‘g’ns
75, nd/ 281, 38138 99/- 99, 213/- 50 -/132 81 153/ -
The compounds of formula I can be processed with pharmaceutically inert,

inorganic or organic carriers for the production of pharmaceutical preparations.
Lactose,corn starch or derivatives thereof, talc, stearic acids or its salts and the like can be
used, for example, as such carriers for tablets, coated tablets, dragées and hard gelatine
capsules. Suitable carriers for soft gelatine capsules are, for example, vegetable oils, waxes,
fats, semi-solid and liquid 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 containing a compound of formulal or a pharmaceutically
acceptable salt thereof and a therapeutically inert carrier are also an object of the present
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
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52 -/ 73 56 -/161 -/62,82 57 -/93 The conpounds of

formula | and the pharmaceutically acceptable salts of
wo b@soesappunds of forrmula | can be used as nmedPCHRERIWDE(14840

e.g. in the formof pharmaceutjycal preparations. The

phar maceuti cal preparations can be adm ni stered

REiddd, ¥ne Br fhoré Brehthefpemtiefly valhisde subscmatsddtd afl@tic]

dragees, hard and soft gel ati ne capsul es,, sol uti ons,

cSRITSTraHen B SEBRSYIShEne THEORHERPEY Gl Birrtaarricrs

however, also be effected rectally, e.g. in the form

of sppPASittREASd indda€bheihaktotdagcegvithi thetphesefiifmerafon are those,
injectiop s

ol yti ons. The conpounds of. fornu | .can b
SR G CIRTRIE AT T A4 TE M L
eaion JFaEibiTediflcobiitvPingshiighimand il pemriciiseaiecal
preparations. 'Lactose,corn starch or derivatives

thereof, talc, stearj.c acigds.or its,salts and the |i

can bee dpsage CaPoVrarYeWBIV@,ge g@“@ ﬁﬁ% W@%\ rofllc%lfrge’ or° BbelabftSted to
thebhEtRlualceatieentablndash paitiagles candnhhe chsgef @bl atbninistration the
capsu Sui tabl e. ca

es. ryiers.for soft tine I
&isese b pulirpan g aPatt L oreLS Shprdf00 gl SEPSH Ginpound
%ﬁ@fdr&@ﬂo# deIﬁki brRspyalisg anduiitef aljhkemaddefierliangptable
on e pnature_of the active substance no.carri.ens.ar
sibert 106 4pit, dosiimeghe 1 ETReEaso B g6Ror i doses and,
GARRLGS -theSM;bd;se@ Bt Garalso®kexfceted Wherpthixis 6dtindrto b indicated.
sol utions and syrups are, for exanple, water, polyols,
gl ycerol , veget abl 11 and.the like. i I TR
carr ?g? folloypng i3 ‘fsg]hﬂsfréged%? Bresgqlinyep gﬁ%}‘@&loﬁg{lw‘%g it. Al
pimpasdenede Givksin dgreLelshat s, semi-liquid or liquid
pol'yol s and the |ike. The pharmaceutical preparations
can, noreover, contain preseryaLive l.ubilizers,
stabilizers, wetti ngr%{’égal'ﬂo?,Of\eﬁaﬁﬁlldg}gfs?lgéésg,6 sweet ener s,
colorants, flavorants, salts for varying the osnotic

PECEPUERy]- N8 idienspirofsi{degnegent s or anti oxi dants.
They can also contain still other therapeutically

val uabl e substances, Medicanents cont 8l BhRsic3«ae

U A
thereof and a therapeutically inert carrier are al so
al AeLjIRE (1ofnidipsqhutisemis prepared by treating diisopropylamine (1.37 g, 14

mmol) with BuLi (1.6 M, 8.5 mL, 14 mmol) at -78 °C in dry THF (10 mL) under Argon
and allowing to warm up to -20 °C. This solution was then cooled to -60 °C added to a

solution of 1-benzyl-piperidine-4-ethyl carboxylate (3.05 g, 12 mmol) at -60 °C and
allowed to warm up to -40 °C over 1 h whereupon a solution of trans-beta-nitrostyrene
(1.93 g, 13 mmol) was added dropwise. The reaction mixture was allowed to warm up to
room temperature over 1 h and then quenched with ammonium chloride (saturated, 40
mL) and the product extracted with ethyl acetate (2 x 40 mL). The combined organic
extracts were then washed with brine, dried over sodium sulfate, filtered and evaporated.
Purification by chromatography on silica gel eluting with DCM : MeOH (9: 1) afforded
the title compound (4.1 g, 84 %) as a light yellow gum. MS : m/e = 397.4 (M+H).

rac-4-( 2-Amino-1-phenyl-ethyl)-1-benzyl-piperidine-4-carboxylic acid ethyl ester

b) A solution of rac-l—benzyl-4—(2-nitro-1-phenyl—ethyl)-piperidine—4-carboxylic acid
ethyl ester (3.18 g, 8 mmol) in dry EtOH (240 mlL) was hydrogenated in the presence of
Ra-Ni (3 g) at 60 bar at 55 °C for 3 h. After cooling and decompression of the reaction
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invention, as is a process for their production, which
conprises bringing one or nore conpounds of fornula I

wa@pas/oess6phar maceut i cal |y acceptabl e aci d addi PCTDRP2004/014840

salts and, ifdesired, one or _n@r-e ot her
t herapeutically val uabl e substances into a gal eni cal

vl tHeShix@lrke s Eﬁéﬂéﬂfoﬂaﬁiehﬁ andithdfilbiiee Oapomted to leave the title
t herap i nert ca

ticall referred
CPW@PE’&&&%& ?%%éé%F]G%‘h‘B trﬁkt*hgg ‘?@g% “invention
are those, which include disorders of the central

rAEB RSyl Sy phatil-2{8odiagigtid[¢.51 deearifl egferent  or
preventi on of schi zophr enia, cognitive inpairnment and

' di thi i .
S R R
etiiydlesterdaa B&ﬁﬂiol)ﬁﬁ&@lﬁlﬁné Q‘BOQﬁE)fW@d‘[ehtedlﬂndBr weflaeforidrh. After
t he case % or al admglstratlonthe osaefotﬁ dul ts

cpaing POt SHRRESHEE BOGTRRP Ao RME AR SEE dag Rl of

cﬁr&ﬁaﬂ@gw@g yeh sﬂﬁﬂgélélut?ngvﬁlr:]ﬂ BCM oMeOfH t KE[,OH (95 : 4.5: 0.5) to
rrespondi ng nt_o arm ut|c

o8iard Crrakeror o ome a7 By S BoE vy et A Rt BpERLTHD

singl e dose or in divided doses and, in addition, the

rd@REPhdnivID 18- diaua - @plirop4.bRlceas toded when this is found to
be i ndi cat ed. The f ol I ovvi ng exarrpl es illustrate the

t
LSS AP 108 B SRS g o 0
mhetkis McOok:- ECHI(enyL 5®) I&Lbiwaszhyckpgmted 15]tldﬂuawnpe (10% on

Erbin P B &£yt 22D g R uihtte) SRR RIS Gl the

feedtign Iﬁﬁctu\ﬁs,va@ reegyauredd byd theaatidungdisioledpn daPFa(A Ne200 mL) The

b SA REBh an  y s i

m& %dmni ulfaR0 Fl€atidibsd sabputation a\fﬁsdddhhﬂud@qimpblmd (13 1g 63

0 0C.a a_.sol uti

Béﬁmteﬁfﬁb%ﬁf‘d.tﬁwfa“%? Bm sty VTR pode 52304 (Y -
mml) at -60 0C and allowed to vvarmupto-40 0C over
1 h wher eusthesae 3 p$tap il ob-defivative fiven Bon ptatestingrgeonp
(1.93 g, 13 mmol) was added dropw se. The reaction

m X owarm olp .t enperat ure
’@\?é‘i‘%ﬁh‘é’ﬁﬁp?’ﬁ’éﬂy\g% ‘ﬁi‘ a'%le %%ﬁﬁogl{lﬂm chl ori de
(saturated, 40 nL) and the product extracted with
Piyitlirec bt ali@rGcylic dd fitprt-bEind estorrbietsdlestergani

a) To a solution of ethyl isonipecotate (20 g, 127 mmol) in dioxane : water (1:1,120 mL)
was added triethylamine (12.87 g, 127 mmol) at 0 °C followed by di-tert-butylcarbonate
(35.2 g, 161 mmol) and the resulting mixture maintained at this temperature for 2 h.

The product was then extracted with ethyl acetate (3 x 100 mL) and the combined
organic extracts washed with HCI (1 N, 100 mL), brine (100 mL), dried over sodium
sulfate, filtered and evaporated. Purification by Kugelrohr distillation afforded the title
compound (29.0 g, 89 %) as a colourless liquid, bp 140 °C at 0.13 mbar. MS : m/e = 275.2
(M+NHy).

rac-4-[1-(4-Fluoro-phenyl)-2-nitro-ethyl]-piperidine-1,4-dicarboxylic acid 1-tert-butyl

ester 4-ethyl ester
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(9 : 1) afforded the title conpgynd (4.1 g, 84 % as a
light yellow gum MS : me = 397.4 (MH).
rislcA LD s@mtmdvasqﬁepatkd B{r iy oy le E d1ﬁ61511%¥>§71’aﬁiuﬁ)@("6' 98 NB9 firfiol) with

RS 50 4 e 59 Hire of 8T E M1 Bl prsen deson and

ailbm(t){gz tcﬁwﬁ@m dped tBr?' °(RSTRis s§1§1(:j1&§ V\ﬁts tin mﬁg';% ;c]é r150‘3}’@’added toa
vvas ated in
RO & B b Ao 266 - Brt-BlCsiF Gy Ger (g 44 8 60

aeh PEOTR ITE SIS {BNmDf att B6°C 83 Ll ARAS Sfkm dpe -BH*EWL& 1 h
w@ﬁ?flltere Qver celite and the filtrate evaporat
t

ed
TEURRS AU PEA-BHRILHAE bt iE0stoenoAl0Rd ol mesal) in dry THF

0f40.0M virasWdled d&ﬁ%ﬂé’e (MeHkaction mixture was allowed to warm up to room
rac- 8- Benzyl - 4- S | -2, 8-di aza-spiro[ 4. 5] decan-1 -one
c‘}eH}Re%P{?thSHI gfan en quenched with ammonium chloride (saturated, 250 mL)

r &t the Lol BATdctddhRYy Hreﬁwl'%ﬂlér (|3"xkl@' - mh@ %Bfn@hféﬁ o%gﬁnc

arbo cid eth est er uen
aﬁ{)w% RSk Uﬁ’abﬂnP@ie@WﬁmdmIﬁ sulfatg, fidtiered and evaporated

cmﬂ G R QVRP RRAREY Y 69 69)Ds S USRGERIW BBml I : m/e = 442.4

naxtSre was purléledqby g%roﬂgtggraphy ongg?ﬁlcarag

N NEE)wi th DCM : MeOH : NHAOH (95 : 4.5: 0.5) to

afford the title conmpound (1.47 g, 58% as a white

sfkigd(o- Nﬁnnoﬂfi—ﬁlenyﬁgﬂwﬁ 1M utyl-piperidine-1,4- dlcarboxvhc acid ethyl ester
rac-4- Phenyl - -di aza-spiro[ 4" 5] decan-1-one d)

s si.on . .
Rap ¢ 9? ra&-‘*pHe?fﬁyﬂuwsp}aﬁnalﬁaz gisiorehul] wirsaidipe 14uliearboxylic
(28 8-tent-bAeyl wheet J- etH?l Mﬁé}dzé BGMs@ thniol Lin cﬁ?@t@H)(ﬂ)@ﬁlL) was
h%&fﬁaﬁﬁatedtég th ?ﬁ @ﬁ? of  Pd (10% 0
A BSFErCEPT A M) (31 Eh a5 t%*iﬁ?@r Gifor &) h 3 i cooling

fadd d@bit'r@ges@l\éﬁrof ﬁl@ ﬂeﬁ&lont\“éﬁisgf ﬂ?&r}qb@%ke Ria¥ Elté&d\ﬁﬁf& cehte and the

aporatéd a e residue dissalved in
nﬁl}r% W@P@W&}eﬁe%@% R RN ONE %%a&a d%y %lnyhlch was
aidd idnRctpmithp aektQtgani ¢ extracts dried over sodium
sulfate. Filtration and evaporation afforded the title

t $2c¢4 g eyt el -OXQcd,3 1272 Ry 4.9 |deca S-tarboz ;'_.7 'Fert-bul
Sghene 1, Step 1 F- der|vat|ve from Boc protectlng
gr oup

Shh sebhan st b re ey e e e ey
AdieadbykylRSICRY ethyl ester (23.4 g, 60 mmol) in toluene (200 mL) was heated under
reflux for 18 h. After cooling to room temperature, evaporation afforded the title
compound (17.17 g,

83 %) as a white solid after trituration from hot pentane. MS : m/e = 349.3 (M+H).

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

e) A solution of rac-4-(4-fluoro-phenyl)-1-oxo0-2,8-diaza-spiro{4.5]decane-8-carboxylic
acid tert-butyl ester (46.0 g, 132 mmol) in DCM (260 mL) containing TFA (150 mL, 1.32
mol) was stirred vigorously at 0 °C for 15 min. The reaction mixture was then poured
into NaOH (3 N, 200 mL) and the product extracted with DCM (3 x 100 mL). The
combined organic extracts were then washed with water (100 mL) and brine (100 mL)

and then dried over sodium sulfate. Filtration and evaporation afforded the title
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di -tert-butyl carbonate (35.2 g,3461 nmmol) and the
resulting mxture maintained at this tenperature for 2
Feondpuaindr(Q2lue g, was then extracted with ethyl acetate

100 n he .conbi ned organi c extracts washed
59%{@ glf%\fﬁ%%%ﬁ{fflt%?‘?%bg?@@@hﬂﬂsemé Y& ¢ mgg &r249.2 (M+H).
sodium sul fate, filtered and evaporated. Purification
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& =90¢ M-NH 4) .
rac- 4- [I-(4 FI uor o- phenyl
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ter eth rb) An LDA solution
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mma% xéss # }BipltAne(rﬂlgﬁl AhraéelwﬁhfﬂgJ dlétléctfﬂmit)ztz@hl\/t T&S%Htw
under o) allowng to warmup to
érﬁ’%gﬁia?%f BRI the, (- eatigmer Bee BIOGE added
to a solutlon of piperidine-|, 4-dicarboxylic acid
Elnﬁditid}uéﬁﬁbsﬁ&teesteréoﬂiehitneS‘b%rsoluli@n‘%ﬂf 4YA- ﬁﬂ)rﬂl'ﬁhleﬁyl)-a 8-diaza-

Ca al r

SRoltSIglian-Tohe Therichtnd deorinatbin Tt bandl(Homa. as added

&Lﬂ?rbet@nméxbfsg:%wc%m (%@Trﬁg, 02 m@@ot Tl ﬂleltsﬁludbﬁ stiikd fotQ0 min at
s adde opwi s€ e reaction m re was _
To BB ER s, ThE oGt Rabr P aree A b Fepidan grystalized
tfhen ediyd nedtae Abihf le&m&ﬂl Koy ¢trherai4l @n:ﬂ?ﬁé ddt@hgfed #eQbsolute
f@é and .t he ggﬁgu _gS[act dE&ﬁgh di ¢ | ether (3 x
figyratiop &va ﬁ%ﬁg fAmPao PBEP9~ € then washed

with brine, dried over sodiumsulfate, filtered and

evaporat ed to af f or dPieperatiohlof Basldipgbistl 86. 7 g, 99 %
as a light yellowgum M5 : me = 442 4 (N%NH 4).

R G ey e At e ok efpopietc

rac-4-[1-(4-fluoro-phenyl)-2-nitro-ethyl]-piperidine-
, Yo alimistuboodyrat-d-ploingl-2; -8tchﬁzta-d@t|tto}{/4 5Elster14ne(§iglg, BST fImol) in

(B2 a0 TR Skt S0 bl e thgropvise
aldditbrO6E TMBCRIO(10.4 g\ 042 naodll) bnd the resulting mixture stirred at room
temperature for 5 days. The resulting mixture was poured onto ice — sodium hydroxide
(25 %, 200 mL) and the resulting white solid filtered off. The solid was dissolved in
DCM (50 mL) and washed with water (40 mL) and dried over sodium sulfate. Filtration
and evaporation afforded the title compound (7.25 g, 62 %) as a white solid after

purification by silica gel chromatography eluting with DCM : MeOH (9: 1). MS: m/e =
338.3 (M+H).

rac-1-[4-(4-Fluoro-phenyl)-1-ox0-2,8-diaza-spiro[4.5] dec-8-yl]-cyclohexanecarbonitrile

As described above, rac-4-(4-fluoro-phenyl)-2,8-diaza-spiro[4.5]decan-1-one (10.0 g,
40.3 mmol) was converted to the title compound (8.0 g, 56 %) which was obtained as a
white solid. MS : m/e = 356.5 (M+H).



and deconpression of the reaction vessel, the m xture
was filtered over celite and the filtrate evaporated

W@ eoobees4e2 t he title conpound (23.4 g, 99 % asPEI/EPMA4/014840
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oi | which was used directly in.tge next step.
rac-4-f 4-Fl uoro- phenyl ) -1 -oxo-2, 8-di aza-spiro[4.5

delca?e 8- c@ bgx (LR GroShegh 1 bRt 5- B82L4pit 4.5 dec-8-y1]-

solution o

rac- 4-(2-am no-| - phenyl CﬁWFﬁnqcﬁb@mﬁlﬂmtyl pi peri di ne
-1,4- dicarboxylic acid ethyl ester (23.4 g, 60 mmol)

i As tesctibabaion 0 (R4 (Mﬁofbeﬂﬁ@lﬁ}l)@g%ﬁazﬁ%ﬁirkltﬁ §186cah 8 -Bne (Peak A,
to roomte eva

I
REVARARRLYEO W%Séoeﬁ?fbe&fﬁafx : qompouh 16 tugs 54 pphich was

S@J)tlaﬂledfaﬁﬁﬁvhitélsblkt[ alts om/d 2055 HehagNt ane. MB @ nfe =
349.3 (MH).

4.5| d | -on
6653) -kl(—g%ﬁ?p?% %hgrpﬁ{“{ Jxo 2,8~ dgalzg-zsglrg 4|5r](c)1£:c— 8-yl]- cey%ﬁ)r}]lexangcarbomtrﬂe
rac-4-(4-fluoro-phenyl)-1I-oxo-2, 8- dlaza spiro[ 4. 5] deca
n&s 8esﬁﬁb&babdvb o Spat@-flesrb-ghehyl)- 205 HRY a— 6@[@ 591decl§-zi -one (Peak B,

§4 260 nL% cont nlg TFA ( P

b 45590 >eV&aS&Pa e fhe Becopauic (30 it 54 Hgaehich was
r etstaine@ns Mivkitd kElidVasS { Med=pe6ls €N+ 0 NaCH (3 N, 200

m.) and the product extracted with DCM (3 x 100 ni).

The conbi ned organi c extract meﬁe t hen washed with
wat er (100 ni) andbrine (10%3P%hd then dried over
sodium sul fate. Filtration and evaporation afforded

t hue-4-Phérgd @r1ophestyl- 2;&1&1&::%)@68 -8z 8pico U] d&asq-orik

after trituration frome acetate. M5 : me = 249.2

A opieligh ot prhigtpre dephimslaSslimcipicot-dlissit-hone
aqdl(ﬂlskaneéalbéniﬁll_ld_:ﬁﬂmphgny 2 )mmal) 8n diydZHFS P2 ffl]) under argon at 0 °C
ne The e

P PRI ER BB AJTTICE ()it FHE b i peiabapnd; the resuling
Ofifxt Ry zﬁlo&%ﬂ&b aﬂ'aﬁd wpStoligod t&npefiﬂlr‘é rasvéﬂmglﬁl Eﬁkreéalon Was quenched

erat.yre.us a 15% et
h@%ﬂ"&ﬁ‘éaﬁ{?& ‘g@‘é‘n},\f Aridg 5o Cgﬁc({Sfl'fm%Oa{{l thﬁ/product extracted
Leah Ry ﬁce@&ﬁﬁ’ppﬂ 80 mI() Perdls c&ﬂibﬁibﬁroegdiﬁ)@é&rdct% vidd€then washed with

( @ép%@%mo glreg} %fe?rgsogletlgg V\a}fait tereae}atnldoegaggrat%c? S'(ng ;egldue was
opdrifickt by &ﬁbﬁraﬂig%pﬂy)mﬁsﬂ&acgbpam With DCM : MeOH : NH,OH (95 : 4.5:
0.5) to afford the title compound (430 mg, 94 %) as a white solid.

MS : m/e = 389.3 (M+H).
Example 2
rac-4-Phenyl-8-(1-p-tolyl-cyclohexyl)-2,8-diaza-spiro[4.5]decan-1-one

As described for example 1, rac-1-(1-0x0-4-phenyl-2,8-diaza-spiro[4.5)dec-8-yl)-
cyclohexanecarbonitrile (200 mg, 0.6 mmol) was converted to the title compound (186
mg, 78 %) (using p-tolylmagnesium bromide instead of phenylmagnesium bromide)
which was obtained as a white solid. MS : m/e = 403.6 (M+H).

Example 3

rac-4-Phenyl-8-(1-m-tolyl-cyclohexyl)-2,8-diaza-spiro[4.5]decan-1-one
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30

4. 5] decan-1|-one (Peak A, 50 ng, 0.2 nmol) in nethano

(10 n.) was added | R-(-)-canphorsul fonic acid (46.8
worenos0686nmol ) and the solution stirred for 10PCI/RPRD4/014840

roomtenperature. The resulting; m xture was evapor at ed

and the residue crystallized fromethyl acetate. A

TolaNH@i & ¥63-Bbdotoltiae BiBB wed, U rsahnmqhmy FHEE6QAD) WERr argon at -

t he absaol ute confjguration
6p PO (was.acldgh HOPSITHBREs Y ?ﬁ@%ﬂiq Mrsgﬁ%@aﬂﬁl ShlEyP77 ul, 2.0 mmol)

aRy! &Qié%glt I§Q6K§10§ alldwed tolwarm up to 0 °C over 1 h and then to room
Oxo- 4- phe

tm@@ﬂg@rﬁvpf 19 minpo L ]aedllﬁggz(lfalgg gollé?loqa Was %en agdeci AIO%%/VEI:Sle ?(I;] & solution
of'raQb‘fr(Xl ox%*—@- ﬂb%ﬁ@' @—Hiarzﬁ’-[sﬁlr@[h Q@S%I)O@@loﬁ&(a%eé’arbé’iﬁtrﬂe (200

was _ad cycl ohexanone

Y 076 mm@ly int ém BB &3 mL)tané 1@& WAW%S’%E?& QVieHHg}&fat WN
tén]rg efhtlre, ThérA0HRU Qva?%%ntsﬂﬁi E}eﬁ‘l'élaﬂﬂlﬁgnmf)ﬂn%cﬁlﬁﬁl' dhlcﬁﬁle solution

roomtergerature he resul ting

(s 1960%@ e 910t XA P AGEHE (P22 L BB ombined
\?\gaqj glaftrﬁ dlt 'tHQl W’Qél’fea vﬁfﬂ Br@nef GthnﬂI)eQn&{ bver Ibﬁuﬁp.s’ulfgte, filtered

|sso ed with water (40
and)evap@razendu élalecrv%duesweﬁ Rﬁﬁfseélbr%fbéommogltaphf pBiligpgel eluting with

I)@P nN@Lbﬁ’f ded 4419 5 ikd h@o QAP AHAELhFoRR (70 8, 71 %) as a

|te solid after purification by silica ge
koﬂﬂtbgraphy eIutlng with DCM:MeOH (9 : 1).M5: nie

3383
]%S 2§%4 é¢¢g?o p enyl)-l-oxo 2, 8-di aza-spiro

[4 5] dec-8-yl ] - cyclohexanecarbonltrlle As descri bed
above, rac- Example 4

4- (4-fluoro-phenyl)-2,8-di aza-spi ro[ 4. 5] decan-1-one

3 dddahlie
x%%l%pglﬁnoy 1%0(1 0%'191 }ch\lel ?\F:@%ggg%%[?ﬁd as am\l/\?hl te
solid. MS: nie =

As CFQSC(lhe¢fQI@PC@mB}‘F€h 946711&-@%@-42?1@@{1 -3 diensr pochd-B1igEd- 8-

d
cyg)dhfx%ﬂé‘c% it r?%@jgsﬁ(‘e?gg :ﬁ)ﬁ@ g%rmgil%%ﬁﬁas‘iﬁlﬁfegiegﬁg tgé;tgg@compoun (11
BB, (uBg rigslomluensripstyadeis- {eonibie OEFaEIP“gi as a white

§ngguﬁsng;$?% 36%@4E?%MMhICh was obtai ned as a white

(S)-1-[4-(4-Fl uoro-phenyl)-|-oxo- 2 8-di aza-spiro[4.5]d
ec-8-yl]- cyclohexanecarbonlgﬁFN@e

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

As described for example 3, rac-1-(1-oxo-4-phenyl-2,8-diaza-spiro[4.5]dec-8-y1)-
cyclohexanecarbonitrile (200 mg, 0.6 mmol) was converted to the title compound (146
mg, 61 %) (using 1-fluoro-3-iodobenzene instead of 3-jodotoluene) which was obtained
as a white solid. MS: m/e =407.5 (M+H).

Example 6
rac-8-[1-(3,4-Difluoro-phenyl)-cyclohexyl]-4-phenyl-2,8-diaza-spiro[4.5]decan-1-one

As described for example 3, rac-1-(1-oxo-4-phenyl-2,8-diaza-spiro[4.5]dec-8-y1)-
cyclohexanecarbonitrile (200 mg, 0.6 mmol) was converted to the title compound (96
mg, 38 %) (using 1,2-difluoro-4-iodobenzene instead of 3-iodotoluene) which was
obtained as a white solid. MS : m/e = 425.6 (M+H)#
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As descri bed above,
(S)-4-(4-fluoro-phenyl)-2,8-di aza-spiro[ 4. 5] decan -

wo 208068482ak B, 150 ng, 0.4 mmmol) was convert eRCT/BP100£014840
title compound (116 ng, 54 % .which was obtained as a
white solid. I\/S me = 356.5 (M+rH). Exanple 1
rac- 4- Phenyl - 8- ( Example 7
| - phenyl - cyclohexyl) 2, 8- dlaza spiro[ 4. 5] decan- 1- one
To a_solution
gd-11-(4 %DAPWHSAW}?}IBXY&] &phenprdddinzasaiselighlgegan-1-one
cycl ohexanecarbonitrile (400 ng, 1.2mmol) in dry THF

z&s}%e%&}glée% %ee:k% ?Da@ r&LMl%Eom%h@i@@Qct &B@anydlfm BRECLSN)-

srelolierarsarhopitiile(2RP magdd IP@”J\)@\W% Q%Vﬁréedrf@éh? title compound (96

g @t (ﬁgﬁgq\l&ﬂ@ﬂogmodoﬂaﬁze&@ %%&éa‘&%f‘é@%d@ﬂéﬁ&%@)e%ﬁu was obtained
ition of amoni um chloride solution (sat., 20

#La)w hitgselib MSomier 4224 @fted with ethyl acetate (2 x
50 nL). The conbi ned organic extracts were then washed
with brine (50 ni), dried oggimprd um sul fate,
filtered and evaporat ed. The resi due was purified by

U S R R T A—

gﬂ@Ong 94 %9 as a white SO|Id. M5 : me = 389.3
(MtH) . Exanple 2

45 Grsatbad ot eEbies a%‘é'é?(. (5% 4 DReN s Riaoa spival 1.5 Bec £11)-
ﬂ:%lﬁex(ahe&}q%rﬂtrﬂg @2;@0' m O%Z%h?cﬁﬁw§§¢drﬂkﬁec5icﬁ&€ tifle ¥bthpound (169
cycl ohexanecar boni tri

RS AR LR N M whigbig obtained

9sJWAe%E@eMy%kr@mﬂ@(Mmﬂ)ead of phenyl magnesi um
brom de) which was obtained as a white solid, M5: nfe

= 403.6 (M+H). Exanple 3
r ac- 4- Phenyl - 8- (1 -m t ol yl - cFEPEBRS/1 ) - 2, 8- di aza- spirof
4. 5] decan-| -oneTo a solution of 3-iodotoluene (388 ny,

L2 B4 Ok aqshe b2 8 &didta)s ﬁm@l@s e )-a{:cloh&@l]fb@nzmtitrﬂe

adde sopropylnagne5|un1c ride (2 ution in THF
977uL 2. and the, resultin tion a

S addoneBeRle drrag (e tRBRA it spol51EE 551-
cyclohexanecarbomtnle (200 mg, 0.6 mmol) was converted to the title compound (81

mg, 33 %) (using 4-iodobenzonitrile instead of 3-iodotoluene) which was obtained as a
white solid. MS : m/e =414.5 (M+H).

Example 10
rac-3-]1-(1-Oxo-4-phenyl-2,8-diaza-spiro[4.5] dec-8-yl)-cyclohexyl]-benzonitrile

As described for example 3, rac-1-(1-oxo-4-phenyl-2,8-diaza-spiro[4.5]dec-8-yl)-
cyclohexanecarbonitrile (200 mg, 0.6 mmol) was converted to the title compound (77
mg, 31 %) (using 3-iodobenzonitrile instead of 3-iodotoluene) which was obtained as a
white solid. MS : m/e = 414.5 (M+H).

Example 11

rac-8-[1-(4-Methoxy-phenyl)-cyclohexyl]-4-phenyl-2,8-diaza-spiro[4.5]decan-1-one
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tenperature over 10 mn. The resulting solution was
then added dropwi se to a solution

W@Re0amed461 | - 0xo- 4- phenyl - 2, 8- di aza- spi r o[ 4. 5] dBCF/BP2003/014840

cydohexanecarbonitrile (200 ngj90.6 mMmol) in dry THF
(3 nmL) and the solution stirred overnight at room

AseTREFRHAUL L exahiifte I Q@@nLﬁqnompﬂx@ﬁﬁCZ?M@y- tre[4e5]did-8-91)-
of anmoni um chl oride solutio sat and the
t e)com]?ﬂgnd (68

cﬁcﬁl@a@@m@wﬁa@gﬂe& G 6 ol bt sirerigd
?@u@ﬁ@@%&h&é&bh ﬁagk%sﬁmﬁ Bﬁﬁni&@Sﬂi\@éﬁd\Mf@heMm@@esmm
dried over _so ms ate, filt gg g
bévﬁ‘ﬁé?)ét’}@éh wehgb ?@ﬂ&&%“&é@ g]%f; i VS /By %’r? @ET gr aphy
on silica gel eluting with DCM : MeOH : NHAOH (95

4.5: 0.5) to afford the tiﬁkﬁn renmpound (170ng, 71% as
a white solid. M5: me = 403.6 (MtH). Exanple 4

2 S T ShE 0 TS SRR 1-ome
rac-1 - (I -oxo-4-phenyl -2, 8- dlaza spiro[ 4. 5] dec-8-yl)-
£Y 8éRHB&PRR ‘é}'&[rﬁﬁl@ 3] falclle(]( 8@&41’@}1en@1 B8 rdimda)spive$s.5] dec-8-yl)-

RSl e b S SRR Ao S8 Moo 15

Iﬁ%t & ‘l%g%lﬁﬁg 8- Wb dn@sokOihkidad M- 10dﬁtcﬂuene¢} @hich Whdidttained as a white
nmpl € '5 rac-

*ﬂﬂbﬂ%spﬁ%ﬁyﬂ¥9éﬁéiﬂﬁéxyl] 4- phenyl - 2, 8- di aza- spi r o[ 4.
5] decan-1-one As described for exanple 3,
rac-1-(I-oxo-4-phenyl -2, 8- @ixa@plessis r o[ 4. 5] dec- 8~yl ) -
cycl ohexanecarbonitrile (200 ng, 0.6 nmol) was

converte the, ti 619

ettt e e R atomm g TR b R A s il 1-ome
was obtained as a white solid. M5 : me = 407.5 ( MtH)
@@%&i@e@ féré&ample 3, rac-1-(1-0x0-4- phenyl-2,8-diaza-spiro[4. 5] ec- 8—yl)

A bt Bk G0 B et bt oD R Y Fufigflind o7
£33: 1'5 %j (R 24ro|abﬁﬁydlc hsBadiofizdedqrbluehd). whidk waselyual)led as a white
solid. MS : m/e =419.5 (M+H).

Example 14

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

1-one

As described for example 3, rac-1-(1-oxo-4-phenyl-2,8-diaza-spiro[4.5]dec-8-y1)-
cyclohexanecarbonitrile (200 mg, 0.6 mmol) was converted to the title compound (19
mg, 7 %) (using 1-bromo-4-(trifluoromethoxy)benzene instead of 3-iodotoluene) which
was obtained as a white solid. MS : m/e = 473.5 (M+H).

Example 15

rac-4-Phenyl-8-[1-(3-trifluoromethoxy-phenyl)-cyclohexyl]-2,8-diaza-spiro [4.5]decan-

1-one

As described for example 3, rac-1-(1-oxo-4-phenyl-2,8-diaza-spiro [4.5]dec-8-y1)-

cyclohexanecarbonitrile (200 mg, 0.6 mmol) was converted to the title compound (115
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cycl ohexanecarbonitrile (200 ng, 0.6 mml) was
converted to the title conpound (96 ng, 38 % (using

WO 2@5d6d46210r 0- 4- i odobenzene i nstead of 3-i odot PCT/EP)4/014840
whi ch was obtained as a white.gplid. M5 : me = 425.6
(MtH) f Exanpl e 7 rac-8- |

nJ:g (44 /gﬂu@ihgﬂﬂgﬁﬂmb}orﬁé&ﬁbﬁhﬁ?@&bknﬁn@ venad o2 3 8odbtaliRne)pivhich was
decan one As described f exanpl e 3,
a%nqdqsw@u%ﬁ spligh &Y | mbe B 447 éz(%ﬂ*él% ‘ro[ 4. 5] dec- 8-yl ) -
cycl ohexanecarbonitrile (200 ng, 0.6 mml) was
converted to the title conpginple(186 Ny, 38 % (using
| - chl oro- 4- iodobenzene instead of 3- iodotoluene) whi ch
r\%a}z O?et@? I n?l tﬁmp%e cyc 5 exyl) %/% dlaza-splro [4. g’]gdecarg Mone

rac- 4 Phenyl -8-[1-(4-trifiuoronethyl-phenyl)-cycl ohexy

Ad degcrﬁfeﬁlf@rzécaiﬂplé 8] fhc Sl (1deern-phenlB 8 Aazd aptro[48ided-B+yl)-
exanp

ABbPRapF et il e B e s SPPYFELY fhedil pppound (77
@I'ﬁbﬂﬁd) pieené 2Q8eadthf 30iodotulidng) whih was obtained as a

%%né£@?g§ to the tit npound (169 ng, 6 3 % (using
DWéid)élb%szo‘F?Fﬁ?l?éﬁ@/g ﬁgrst ead of 3-iodotol uene) which

was obtained as a white solid. M5 : nle = 457.6 (MtH)
Exanple 9 rac-4 - Example 17
[I-(I Oxo- 4- phenyl - 2, 8- di aza- spi r o[ 4. 5]dec 8 yI)-cycIo

trile As bed f 3,
R e T
cydohexanecarbonltrlle (200 ng, 0.6 nmmol ) was

A@Héﬁgﬁ%&ﬁoﬁ @x{tuhgletn, fdcelt (‘,Dg}a@?nﬁhe(r&gl?g(lhaiﬁ - it 4.5 dei18ayl)-

obenzoni ns 0 i odot ol uen

crscgoni (6 5 P me ey SiE0 B i Eniiiha o
l&?galm%@ (11{1:11 @Icl@he{x%hlﬁagnesmm chlorlde instead of phenylmagnesium bromide)
-Oxo-4 en di a | oh

ehiohates ORIR ¢ & anehie SR BEY R = %E%}@% J.)-cyel ohexy

rac-1 - (Il -oxo-4-phenyl -2, 8-di aza-spiro[ 4. 5] dec-8-yl) -
cycl ohexanecarbonitril e (20 Xxample D86 nmol ) was
converted to the title conpound (77

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

As described for example 1, rac-1-(1-oxo-4-phenyl-2,8-diaza-spiro [4.5]dec-8-y1)-
cyclohexanecarbonitrile (160 mg, 0.5 mmol) was converted to the title compound (46
mg, 26 %) (using cyclopentylmagnesium chloride instead of phenylmagnesium bromide)
which was obtained as a white solid. MS : m/e = 381.5 (M+H).

Example 19
rac-8-(1-Cyclopropyl-cyclohexyl)-4-phenyl-2,8-diaza-spiro[4.5]decan-1-one

As described for example 1, rac-1-(1-oxo-4-phenyl-2,8-diaza-spiro[4.5]dec-8-yl)-
cyclohexanecarb onitrile (150 mg, 0.44 mmol) was converted to the title compound (21
mg, 12 %) (using cyclopropylmagnesium bromide instead of phenylmagnesium
bromide) which was obtained as a white solid. MS: m/e=353.4 (M+H).

Example 20

rac-8-(1-Isopropyl-cyclohexyl)-4-phenyl-2,8-diaza-spiro[4.5]decan-1-one
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ng, 319% (using 3-iodobenzonitrile instead of
3-iodot ol uene) which was obtained as a white solid. M

WO 200650684821. 5 (M-H) . Exanple 11 rac- PCT/EP2004/014840

8-[ 1- (4- Met hoxy- phenyl ) - cycl ohexyl | - 4-
rhenyl - 2, 8-di aza-spiro[ 4. 5] decan- 1-oneAs descri bed

AodeseXBafR etample 14, rac-1- 1—O}_co-4-pheny1-2,8—diaza—spiroé4,5:| ec-8-y1)-
raiq-l - (I -?o%o- ,4-.§h_en(¥l - 20 -di aza-spiro[ 4. 5] dec-8-yl) -
FtabsrresHOCRIE PP} megel 020mohyrassoBveitas fp thegtle compound (12
£ %) tvidch Yal Bbtalrelila8 a GARAERG (68 il .= 255 ML S g

4- met hoxyphenyl magnesi um br om de 1 nst ead

of phenyl magnesi um brom de) whi ch was obtained as a
white solid. M5 : me = 43Ex8mplad))  Exanple 12

rac- 8-[ 1- (3- Met hoxy- phenyl ) - cycl ohexyl ] - 4- phenyl - 2, 8-d

iaaz;aflsazlmﬂﬂyli»]_rmréycmxﬁﬁ4%&1&&&1’-3@,8%&5&%1;%@%(51c)%_cé’h-l-one

rac-1- (I -oxo- -2,8-diaza-spiro[ 4. 5] déc-

| ohexapecarbonitrile (200 , 0.6 nmmol) wa
A oSBT SRoRet facel 6 bporhiehopTS O S bao . Ghdenep-1D-
@rgldhfémb&@oﬁitf;,i\;]m S@E‘xgl‘)_f)éla Iﬁwrggl_)&ng}s lé@@@e)rtégh'g €he ¥@Scompound (55
Io%%;ﬁdp%g ?liguslg tn_lg_l_hgff1-Sp(r)01|)en'ylmagn'esiumebr6nﬁgie inste(alyglf_%henylmagnesium

brbnfide Mok itBxyas BBeMmydd aseehiehen] Mst-mhanybz.2 (Bndipza- s
piro[4.5] decan-1-one As described for exanple 3,

rac-1- (Il -oxo-4-phenyl -2, 8-dj aza: spiro[ 4. 5] dec-8-yl) ~
cycl ohexanecarbonitrile (28:-1(?}%,1"& 6 mmol) was
converted to the title conpound (37 ng, 15 % (using

Zack4 (I BlioF6phen acp-edlyBeyicihekl)-a@8diazavbphied| 4 -1-
obt aiaxr;}ed as pgevﬂﬁsg g%l [ EJI’BCYEIS/B :kﬁ?egg 4?9. li;(?l\/il}&?l—(l%?Can one

l. . .
A RERBrL foexample 2 e+ aresmbeBi Srfiry ook Sldsray L-one
§40D12g, B-cdiael) wpsé calvédrted eetrnitle LofipouAd (UESEE] 1% ) fxdilich was

%@{‘Tﬁ%?‘f gl’fi?%"-ezfé’%emtnzf,esf A MEBr of 4. 5] dec- 8-yl ) -

cycl ohexanecarbonitrile (200 ng, 0.6 mml) was
converted to the title conmBxngl{d® nmy, 7 % (using
| - brono-4-(trifLuoronet hoxy)benzene instead of

lszi_cl-tggﬁh%lolil‘(e)%%)enw ! 8(-:(}1 -m-tolyl-cyclohexyl)-2,8~diaza-spiro[4.5]decan-1-one

As described for example 3, rac-4-(4-fluoro-phenyl)-2,8-diaza-spiro[4.5]decan-1-one
(200 mg, 0.6 mmol) was converted to the title compound (100 mg, 42 %) which was
obtained as a white solid. MS : m/e =421.5 (M+H).

Example 24
rac-4-(4-Fluoro-phenyl)-8-(1-o-tolyl-cyclohexyl)-2,8-diaza-spiro[4.5]decan-1-one

As described for example 4, rac-4-(4-fluoro-phenyl)-2,8-diaza-spiro[4.5]decan-1-one
(200 mg, 0.6 mmol) was converted to the title compound (36 mg, 15 %) which was
obtained as a white solid. MS : m/e = 421.5 (M+H).

Example 25

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

1-one
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was obtained as a white solid. M5 : nmle = 473.5 (MtH)
Exanpl e 15

wOo amsheRbENy|l - 8- 1- (3-trifl uoromet hoxy- phenyl ) PCHEPhEK14840

yl]-2, 8-di aza-spiro[ 4. 5] decan-_,b-one As descri bed for
exanpl e 3,
IAadedcnbled ot @x4AmpRamat- @(@f@b?@@h&%}ly Qbﬁl%adﬁﬁrcﬁzlﬂaecan 1-one

ohexanecar boni tri
g’\éﬁ é]g BYDPle Wap eorpviexte t%g‘rﬁfalﬁfmmﬁg@%m 7% Ui (mging 4-
BuiophthyBlagh@iie¥ioniad QRABAESH HeATIHRRE
ou T do)?olagﬂgﬁe%d %clh was obt ai r?egl ag gSIﬁlbtrgmé%e)l oll-1 ich was
ame aéawhgftygo H/ ek gt EM1ED.
rac- 4- Phenyl - 8- (1-t hi ophen- 3-yl - cycl ohexyl ) -2, 8-di aza-
SR} -4- i FlddrdastRnyl)-8on e 4ARuERS PhéE ey RIhe @R ROTH- &a%a—smro [4.5]decan-

ac-1-(I-oxo-4-phenyl -2, 8-di aza-spiro[ 4. 5] dec-8-yT) -
i#%%ohexanecarbonltrlle (300 ng, 0.9 mmol) was

converted to the title conpound (77 ng, 22 % (using
3s Hésmﬁbbdh fdi) RRanplel IZ!B&&&,‘ 6(@) Cﬁ-(@ﬂh@l@ﬁl‘iﬁngﬁfﬁg -AM¥a S irWRS5] decan-1-
obt S, a br.own %

ﬁl&? éng_, rnmol ) was converte to the t1t1e compound 29 mg, 24 %)which was

bhmr&dalsayﬂiu@hemlMs ¥wh/ed= piwenNi+-2)8- di aza-spiro[ 4.5]d
ecan-1-one As descrlbed for example 1,

c-.8-vyl
> aza)—/sp)1ro[4 5ldecan-

¢ammerted to the title conpound (26 ng, 149% (using
cyclohexylnagne3|un1chlor|de i nstead of

h n%{‘i o?se%é'llg]plgag Zg %(;t_lﬁfi]u oS Obtgl?f%e glaza—splrmig] Secan 1-
oae éSIZ' ngg d@nincxﬁkwh@/dozswﬁbd) bethel t)t}eﬂeoﬂ’fpem)akl{lﬁs Bnlgd BOZAWHRh was
egan r exanple 1,
bhQhik: (a% i zi%ﬁgﬁ% ‘gﬁagﬁ%%ﬂr o[ 4 5] doc- 8-yl )-
cyclohexanecarbonltrlle (160 ng, 0.5 mmol) was

converted to the title comiampl{26 ng, 26% (using
cyclopentylnagnesiun1ch|oride i nstead of

ga(ﬂ 11541- ?8-3 )?5-3 g—]{g Eﬂlt en%’r\ﬁ cyglbfx li]]efl 8ad31aza-sp1riot[f.5] decan-

1-one

As described for example 5, rac-4-(4-fluoro-phenyl)-2,8-diaza-spiro[4.5]decan-1-one
(200'mg, 0.6 mmol) was converted to the title compound (180 mg, 75 %) which was
obtained as a white solid. MS : m/e = 425.4 (M+H).

Example 27

rac-8-[1-(3,4-Difluoro-phenyl)-cyclohexyl]-4-(4-fluoro-phenyl)-2,8-diaza-

spiro[4.5]decan-1-one

As described for example 6, rac-4-(4-fluoro-phenyl)-2,8-diaza-spiro[4.5]decan-1-one
(200 mg, 0.6 mmol) was converted to the title compound (85 mg, 34 %) which was
obtained as a white solid. MS : m/e = 443.5 (M-+H).

Example 28

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

1-one
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Exanpl e 19
rac- 8- (Il - Cycl opropyl - cycl ohexyl) - 4- phenyl - 2, 8-di aza-sp

w0 e@faeEprecan-1 - one As described for exanpl e RCT/EP2004/014840

rac-1-(1-oxo-4-phenyl -2, 8-di azgzspiro[4.5]dec-8-yl)-
cycl ohexanecarbonitrile (150 ng, 0.44 nmol) was
£98MeRb& o Scahiife ¥,irhé-a- @H@%U}%\&ég ZTQ-dl'&ZOQmQ Hf’ﬁ "N@can-1-one
clopropyln%gne5|un1bron1de
BSLUTAS ISPBYATERS) toviaE Bl ﬁ@z@p@@%( Heaugals % witidht as
@&tﬂn@d aMSwlutgréo@ld— M3 fte EMu)s. (VExanpl e 20
rac-8-(l-lsopro r
yl -cycl ohexyl ) - 4- phenyl - 2, 8- di aza- spi ro[ 4. 5] decan- I-on
eAs described for exanpl e Edample@9| - (| - oxo- 4- phenyl -
8- di aza-spiro[ 4. 5] dec-8-yl) - cyclohexanecarbonltrlle
ﬁazm(muo& hdﬂmLé M@@-tﬁﬂﬁyﬁiﬁaﬂyﬂﬁl&% éykfoh@fﬁ}) EB‘;%Q&
ng whi ch was obtai ned as te so
w4 1}@55‘1’5 ©REH). Exanple 21 rac
8 [I-(2 Met hyl - pr openyl ) - cycl ohexyl ] - 4- phenyl - 2, 8-di az
As SREABIHoPHLAGEANS, |ra@Qe(4Aﬁu&%3§}{éngBd2 8 Ql‘iaz@(yygﬂg L;PS ll)ecan-l one

ac-1- (I - oxo-4-phenyl - di aza-spi'rof
0 g 8,6 4ABORES ﬁptl‘fqrmd tothotiy compqtrndrﬁdﬂ)mg»a@ %) which was
SRRl hegdwhRe (M. ¢ | &r/eempelsndLBd o, 32 %9 (using
2-met hyl - | - propenyl magnesi um br om de i nst ead of
phenyl magnesi um br om de) whi ch was obtained as a white
solid. MB: me = 367.3 (MEKMPE3npl e 22
rac- 4- (4- Fl uor o- phenyl ) - 8- (
YacPi-110[ /4= K6# 0PI )) 1 Dx8:208-87a2a 3Pirb pisfﬁdé& d8gReydotRRel}-
€s d@sgilbeagTor exanpl e 2, rac-4-(4-flTuoro
~$H@B¥L- 2, 8-di aza-spiro[ 4. 5] decan-1-one (200 ng, 0.6
mmol ) was converted to the title conmpound (173 ng, 73
ﬁ@ dé@eh&m fd@&aﬂﬁﬂ@ nee.ag- ﬁuwa)Lﬁ}eerﬁng 8ldidye- splr £5) aecan 1-one

& nple 23 rac uor o é%ﬁ%

209111@%; ﬁmWQIVﬁﬁé?We)ﬁ%d to-the Hﬂasg@ppwd;(aﬁp mg )wbmbewas
H5tafiRE G 4 PRAe §id. MIQMRY/E =3432.6 (M+H).

rac-4-(4-fl uoro-phenyl)-2,8-diaza-sSpiro[ 4. 5] decan-I|-on

e (200 ng, 0.6 mMml) was cgnveried to the title

conpound (100 ny, 42 % whEEH

rac-3-{1-[4-(4-Fluoro-phenyl)- 1-oxo-2,8-diaza-spiro[4.5] dec-8-yl]-cyclohexyl}-

benzonitrile

As described for example 10, rac-4-(4-fluoro-phenyl)-2,8-diaza-spiro[4.5]decan-1-one
(200 mg, 0.6 mmol) was converted to the title compound (16 mg, 7 %) which was
obtained as a white solid. MS : m/e = 432.3 (M+H).

Example 32

rac-4-(4-Fluoro-phenyl)-8-[ 1- (4-methoxy-phenyl)-cyclohexyl]-2,8-diaza-

spiro[4.5]decan-1-one

As described for example 11, rac-4-(4-fluoro-phenyl)-2,8-diaza-spiro[4.5]decan-1-one
(250 mg, 0.7 mmol) was converted to the title compound (95 mg, 31 %) which was
obtained as a white solid. MS : m/e = 437.5 (M-+H).
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obtained as a white solid. M5 : me = 421.5 (MtH)
Exanpl e 24

WO 205465442 F| uor o- phenyl ) - 8- (| - o-t ol yl - cycl ohexpC)/ER2084/ai14840
Il aza-spiro[ 4. 5] decan-1-one As_sglgscribed for exanple 4,
rac-4- (4-fluoro-phenyl)-2,8-diaza-spiro[4.5] decan-
1-one (200 ng, 0.6 mmmol) vgghﬂﬂggggrted to the title

corpound (36 ng, 15% which was obtained as a white
solid

e = 421.5 (M-H). Ex | 25
e G-Ror plswoDph b b e o BhsRdlg 8y i one
%X&%ﬁ?kﬁTgiggﬁésplro[4.5]decan- 1- oneAs descri bed for

4- (4-fL h l)
A? dg@a@é@l fOQleJ)giEISHigl%e Q%«lgaé (écﬂwglpflpignyls) IgrS? hgz:?—%sgl?cg n ]ldecapl—l -one

Ug?égﬁ@ I{n%%??a‘v% cozvlserg@:l to4Rt Afle fompound (95 mg, 39 %) which was

phen nesi um brom de i nstead
offtpined g4 ararive sdlidn P oW els) 4365 - Ms obt ai ned as a
white solid. M5: nle = 425.5 (M+H).
(R)-4-(4-Fl uoro-phenyl )- 8E£c£m le 34
4-fl uoro- phenyl) - cycl ohexyn- 2, 8-di aza- spi ro[ 4. 5| decan-
1-one As described for exanp

R
%ég(ﬁﬁ?dfgn-ﬁ_%ol) was converted to the title conpound

¥ Nt N%FEh ?@f obt ai ned as a white solid. Ms:
e = 4- (4- Fl
ﬁ\lsdowcubgh@mwémplé;lé,l rohdn - Buereem PR ia- Bjr e dfecan-1-one

?1?@(9 Q@&nﬁf@ﬁe&l‘@ﬂﬁ@'tﬁle%@n@ﬁnd (10 mg, 4 %) which was
oro piro[ 4. 5] decan- 1 one

henyl
@b%ﬂﬁéasavénWﬁ@hsiMﬁs@Uﬁve43%@ 6E6he title conpound

(35 mg, 30 % which was obtained as a white solid. M
me = 425.5 (M+H). Exanpl e E@mple 35

raf]42(g gluoro phenyl) 8-[1- (3-fluoro-phenyl)-cycl ohe
X - Il aza-s |ro ecan-  1- .
ch-4-(4—Fluoro phenyl)-8-[1- (3 trlfijuoromethoxg—n enyl)-cyclohexyl]-2,8-diaza-

spiro[4.5]decan-1-one

As described for example 15, rac-4-(4-fluoro-phenyl)-2,8-diaza-spiro[4.5]decan-1-one
(200 mg, 0.6 mmol) was converted to the title compound (88 mg, 32 %) which was
obtained as a white solid. MS : m/e = 491.5 (M+H).

Example 36

rac-4-(4-Fluoro-phenyl)-8-(1-thiophen-2-yl-cyclohexyl)-2,8-diaza-spiro [4.5]decan-1-

one

As described for example 3, rac-4-(4-fluoro-phenyl)-2,8-diaza-spiro[4.5]decan-1-one
(150 mg, 0.4 mmol) was converted to the title compound (93 mg, 53 %) (using
2-iodothiophene instead of 3-iodotoluene)) which was obtained as a white solid.

MS : m/e = 413.4 (M+H).

Example 37

rac-4-(4-Fluoro-phenyl)-8-[1-(5-methyl-thiophen-2-yl)-cyclohexyl]-2,8-diaza-

spiro[4.5]decan-1-one
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As described for exanple 5, rac-
4- (4-fl uoro-phenyl)-2, 8-di aza-spi ro[ 4. 5] decan-1| -one

W@ 2@8/068362 0. 6 nmol ) was converted to the titl ePCORPO4ION4840

(180 ny, 75@@ whi ch was obtaingd as a white solid. M
: me = 425.4 (M%D Exanple 27 rac- 8-[I| -
A8déschbidd o8 ELmR ?ﬁla): ~4=(4-fluoro- pheriylg -2,8- dlaza—splroEél .5]decan-1-one

&ycloheéél] 4- (4 fl uor o- pheny dg
mmehavassonesstedite g tf rcoexmmide(SG mg,#29%) (using 2-

Brodo Blrﬁ&h?l‘t]ﬂlaﬁﬂéﬂe)lnﬁea% H3388513Reh @) Ay ﬂ%?%fajcame% as a yhite

(200 nmg, 0.6 nnol) was converted to the e CO
f’@ ng, 34 % mhlch was obtained as a white SO|Id S

Msmn‘ﬁle‘ﬁ%%% MyH) . Exanple 28

rac-8-[1-(4 | or o- phenyl ) - cycl ohexyl ] - 4- (4-f | uor o- phe
nyl)-2, 8-di aza-spiro[ 4. 5] decan- 1-oneAs described for
exarrp| e 7 Example 38

rac-4- (4-fluoro-phenyl)-2,8-diaza-spiro[4.5]decan-1-on

facl2OFR®Bro- gh.@nmmla magh&pﬂyﬁwcﬁﬁ] EQDLNG-didAl s%‘i]rlot[tléﬂ decan-1-

conpound (1 I ch was obtai'red as a
Whid M : nie 441 5 (M. Exanple 29
rac-4-(4-Fl uoro-phenyl)-8-[1-(4-trifluoronethyl-phenyl

s GeHBOBRY btardpl816] r@@@s(@ IffBko-fh {15930 aihz 236iré1. 5] decan-1-one

escrlbed for exanpl e

20 1ag; Mmm‘@aw@rﬁwefﬂg tig: tiflexcomppind(H85ng G2 4h) Whivh was

I c othe title
?%#%ggﬁgy??%igﬂﬁ?lksmﬁﬁe qmyﬁ(@ﬁgi%btalned as a white

solid. M5: me = 475.6 (MtH). Exanple 30
rac- 4-{| - r 4- ( 4- Fl uor o- phenk¥ample 3R0- 2, 8- di aza- spi r of 4.
5| dec- 8-yl | -cycl ohexyl }- benzonitrile As described for

%P0 Blu8ro-pRéityl)-8-(1-thiazol-2-yl-cyclohexyl)-2.8-diaza- 4.5)decan-1-
4- ?Ijlpjfl uor obpheyn)y )(-2 %-Od ayzgycsgl?gf)df 5]d lgcz:%s 1r9[on ecan-t-one

é_g % was converted to the title conpound
8 SH@be %exa\mplg §agrd-(4-fluoro-phenyl)-2,8-diaza-spiro[4.5]decan-1-one

(100 mg, 0.28 mmol) was converted to the title compound (26 mg, 15 %) (using 2-
bromothiazole instead of 3-iodotoluene) which was obtained as a white solid. MS : m/e
=414.4 (M+H).

Example 40
rac-8-(1-Cyclopropyl-cyclohexyl)-4-(4-fluoro-phenyl)-2,8-diaza-spiro[4.5] decan-1-one

As described for example 19, rac-4-(4-fluoro-phenyl)-2,8-diaza-spiro[4.5]decan-1-one
(125 mg, 0.35 mmol) was converted to the title compound (11 mg, 8 %) which was
obtained as a light yellow solid. MS : m/e =371.3 (M+H).

Example 41
rac-8-(1-Cyclopropyl-cyclohexyl)-4-(4-fluoro-phenyl)-2,8-diaza-spiro[4.5]decan-1-one

As described for example 34, rac-4-(4-fluoro-phenyl)-2,8-diaza-spiro[4.5]decan-1-one
(200 mg, 0.6 mmol) was converted to the title cornpound (13 mg, 6 %) which was
obtained as a white solid. MS: m/e =373.6 (M+H).
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Exanpl e 31 rac-3-{l-[4-(4-Fl uoro-phenyl) -

WO 20%06868- di aza- spi ro[ 4. 5] dec- 8-yl ] - cydohexy| PET/EP2004/014840
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benzonitrile As described for ganple

10, rac-4-(4-fluoro-phenyl)-2, 8- i aza-spi ro[ 4. 5] decan-
-one (200 ng, O0.6mol) wasgeaRpeided to the title
conpound (16 mg, 7% which was obtained as a white

MtH) . Exanp
Shet 41 B P Bk A Ao P ng s ot deesro stne
exyl] 2,8-diazaspiro[ 4.5] decan-1-one As descri bed
fA@ﬂe@%@@@fcﬁ example 3, rac-4- (4 ﬂuoro he I) 2,8- dlaza -§ 1rcjl(4 5] decari 1-one

rac-4- (4-f| uor o~phen A7 a- spirof decan
?( ang:S50 g%‘JBUaWﬁ?g{Fl)te%ﬁ’s %éﬂ@épmaupé (2heg: 14 9a (using 2-

g(giﬂ_@gﬂﬂ%é 88 ef@lm?gjﬂe/@mm&ﬁnd@ﬁls&ga %F @-di(?t%hﬁng\@ﬁ& e

ﬂ%&f%ytma@e%w%w&g N)hl ‘t”“_ﬁ Oiosalﬁg‘f myglmbéﬂyn)sol@ cMgh m/e =
859k [M=21)8- di azaspiro[ 4.5] decan-1-one As descri bed

for exanple

12, rac-4-(4-fluoro-phenyl)-2, 8-di aza-spiro[ 4. 5] decan- |

“one (250 my, 0.7 mmol) waExBRld3 ed to the title
compound (95 ng, 39 % which was obtained as a white

$85-1-Phefi-8- (49 Renyl-fetrahPd, QM-Biad4 spiro[4.5]decan-1-one

rac- 4- (4- Fl uor o- phenyl) 8-T1-( 4- r|fluoronEthoxy pheny
l) - | ohe aza ro
LY o L - J a%—sﬁc’l?c; [4. 5[1 dec-8- 8 tetrahv&lro—pvran 4-carbonitrile

14, rac-4-(4-fl uoro-phenyl)-2, 8-di aza-spiro[ 4. 5] decan- |
aDAe dés%ﬂ@ed@)r bRiléingBRIck 8)/\@&46@1&&@112@1(1&%%151@0 45 d&an-1-one (150

o nB 0 lEJ’ Q/msngonvegr@é t%%%%@m %ga%Z %A) )V\&smg tetrahydro-

4H~pyran -4-one instead of cyclohexanone) which was obtained as a yellow foam.
MS : m/e = 340.3 (M+H).

rac-4-Phenyl-8-(4-phenyl-tetrahydro-pyran-4-yl)-2,8-diaza-spiro[4.5]decan-1-one

b) As described for example 1, rac-4-(1-oxo-4-phenyl-2,8-diaza-spiro[4.5]dec-8-yl)-
tetrahydro-pyran-4-carbonitrile (70 mg, 0.2 mmol) was converted to the title compound
(24 mg, 30 %) which was obtained as an orange solid. MS : m/e = 391.3 (M+H).

Example 44
4-Phenyl-8-(3-phenyl-tetrahydro-pyran-3-yl)-2,8-diaza-spiro[4.5]decan-1-one

rac 3-(1-Oxo-4-phenyl-2,8-diaza-spiro(4.5 [dec-8-yl)-tetrahydro-pyran-3-carbonitrile

a) As described for example 43a, rac-4-phenyl-2,8-diaza-spiro[4.5]decan-1-one (150 mg,
0.65 mmol) was converted to the title compound (55 mg, 25 %) (using dihydro-pyran-3-
one instead of tetrahydro-4H-pyran-4-one) which was obtained as a white solid. '
MS : m/e = 340.3 (M+H).

rac4d-Phenyl-8-(3-phenyl-tetrahydro-pyran-3-yl)-2,8-diaza-spiro[4.5]decan-1-one

b) As described for example 1, rac 3-(1-oxo0-4-phenyl-2,8-diaza-spiro[4.5]dec-8-y1)-
tetrahydro-pyran-3-carbonitrile (54 mg, 0.16 mmol) was converted to the title
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4- (4-fluoro-phenyl)-2, 8-di aza=spi.r o[ 4. 5] decan-1| - one
(200 ng, 0.6 Mol ) was converted to the title conpound

(cBSipbnd 32 1218, 3 EWhibsva9bbainadsas o?an‘@g bd1Ea MY dn/eM301 3
; = 491.5 (MtH). Exanple 36 rac-4-

6 -Fl/uor o- phenyl ) - 8- (1 -t hi ophen- 2-yl -cycl ohexyl ) -2, 8-d
I aza-spiro[ 4.5]decan-1one As described for exanple 3,
rac-4-(4-fluoro-phenyl) -2, 8xgthpkarsspi r o[ 4. 5] decan-1| - on
e (150 ng, 0.4 mmol) was converted to the title

co 93 o\ 239 si ng, 2-1 odot hi ophene i nst ead
St EH Bt phent) T drheyioiss b irar by i pbedize
$pirb[d.5]8an-10dee = 413. 4 (MrH). Exanple 37

rac- 4- (4- Fl uor o- phenyl )-8-[ 1- (5- et hyl -t hi ophen-2-yl) -

cycl ohex -2, 8-di.azaspi ro[,. 4. 5] decan-| - oneAs
- — k - 1. -2,g—[d1aza—s%31ro 4.5]|dec-8-yl | -tetrahydro-thiopyran-

Hacrkbmiiid | uor o- phenyl )’-2, 8-di aza-spiro[ 4. 5] decan-1-on
e (100 ng, 0.28 nmol) was converted to the title

57 TR S B PRy oot T sThiensh 2.-disgt-spine g iecan-1-one
Wvﬁ@hhl“%i‘e oﬁmlloghggob @indl) MH te@algRirb A H-WhopyrBhet-oné&B006ng, 2.6
ol Wl S s e AR CIB Y65 g2 matelsingratey (Hmbky e
Tasuﬁ'rrllgirﬁi&gné Riak OlgdrdukieGABd hORBn \enRefiicRArAiBht and the resulting
exa e , . . .

nPé%?eri%tE ﬁiltfqeé&f%wgﬂ@ﬂwsh@%tst dhexangandgfriedsionttosd he tifle

RofnpoEndTtt24Gnd 4999). IMBaEH/EQRYLEYROLHY the title
conmpound (108 ny, 62 % which was obtained as a white
M e .= L4

D> ! = 413 |‘1_|)a £

-one

Fliioro-phenvl)-R-(4-nhenyl-

Sgi&[disad@aggusﬂ 4. 5] decan- |

b) As described for example 1, rac-4-[4-(4-fluoro-phenyl)-1-0x0-2,8-diaza-
spiro[4.5]dec-8-yl]-tetrahydro-thiopyran-4-carbonitrile (150 mg, 0.4 mmol) was
converted to the title compound (50 mg, 29 %) which was obtained as a white solid. MS
:m/e = 425.5 (M+H).

Example 46

rac-4-(4-Fluoro-phenyl)-8-[4-(4-fluoro-phenyl)-tetrahydro-thiopyran-4-yl]-2,8-diaza-

spiro[4.5]decan-1-one

As described for example 25, rac-4-[4-(4-fluoro-phenyl)-1-ox0-2,8-diaza-spiro[4.5] dec-
8-yl]-tetrahydro-thiopyran-4-carbonitrile (520 mg, 1.4 mmol) was converted to the title
compound (94 mg, 15 %) which was obtained as a white solid. MS : m/e = 443.5
(M+H).

Example 47

rac-8-[1-Benzyl-4-(4-fluoro-phenyl)-piperidin-4-yl]-4-(4-flu oro-phenyl)-2,8-diaza-

spiro[4.5]decan-1-one



As described for exanple 3,
rac-4-(4-fl uoro-phenyl)-2, 8-di aza-spiro[ 4. 5] decan-1|-on

we@2{0306846y, 0.28 Mol ) was converted to the tiPCHEP2004/014840

10

15

20

25

conpound (26 ng, 15 % (using.3g_bronothiazole instead

of 3-iodotol uene) which was obtained as a white solid.

vz - 1-Beh eyl 4 Hil - fuditbenyiEXaoR)-2 8 4. 7a- smro[4 51dec- 8—VH -piperidine-4-
rac- -& Cycl opropyl - cycl ohexyl')-4-(4-=TTuoro-ph

= {LIE 8- di aza- spiro[ 4.5] decan-1-one As descri bed

for exanple

2D Ak descAbédifol Lemﬁpie RBERYd-)-(2-MBrofh- gﬁfhy?mz B%ﬂzafilﬁﬁﬁ@mdecan 1-

- 125 onver e tit
eBREEa R g ‘S’a%/ﬁowgﬁﬁt%q\etovégﬁ%f%m@éﬂc&éé@ g §06) (using 1-
}bexhiy(l\&l-lﬁpémdbne Misteadrfeyctolekdnchel Whidh wdse®MRhEd 4s dwhite solid.

@ﬂﬁy@#bp#6%9lN%§9lohexyl) 4- (4-f1 uoro-phenyl)-2, 8-diaz

a-spiro[ 4. 5] decan- 1-one As described for exanple 34,
t&£e8-41-(Béniyluolofl ghrerytehylR- Bedidar a=ygni 1 lfth &2b- phenyl)-2.8-diaza-
decan-1-one (200 ng, O. 6 mmol ) was converted to
@@Pagiéﬁﬁﬁhﬁﬁﬁ?ls my, 6 % which was obtai ned as a

white solid. M5: me = 373.6 (MtH). Exanpl e 42 rac- 8-

bD AEﬂESj:thd{ fﬂr@hﬁﬁﬁlle)ZS4ra64-$dn@ﬂf4lf43t@ﬂﬁbﬁo ?h&ﬁ -8ZR0SR8-diaza-

one descri ror exanple

P%f 4[&%1(136%4? MHrIBPiﬂf’éﬂ@ fhyca Oéufalf 220 8% 14 ramelHwashenyerse to the
eitle z&apgund (Bsanmlf) OV}*()M&)( ﬁ@ramgﬁ@phstgavm&esghut l e ;

ound using 2- iodopyridine an
é@ﬂgpﬁh@ﬁgéggggﬁponide i nst ead of 3-i odot ol uene and
i sopropyl magnesi um chl ori de) whi-ch was obtai ned as a
l'i ght brown solid. M5 © M @xampkA83 (M+H). Exanple 43
rac- 4- Phenyl (4 phenyl-tetra ydro- pyran-4-yl)-2,8-d
az 5514_ 15]]_)13 1 %, . .
PSRl ra hgTlnep )28 ligrspipht 5l deserd-gne
) - tetrahydro pyran-4-carbonitrile a)As described for

basi-1-d#-+1{Bhdlybek-oBo-2,8-diaza-spiro[4.5]dec-8-yl]-cycloheptanecarbonitrile
rac- 4- phenyl - 2, 8- diaza~spiro[4 5] decan-1-one (150

ggiogiscg}gl? to)é qu}amglg??%ﬁ&%? é)henyl Zr]Sedltalz;} sﬁrg &rﬁggc%% f one (60 mg,

0.5 mmol) was converted to the tltle compound (120 mg, 64 %) (using cycloheptanone

instead of cyclohexanone) which was obtained as a white solid. MS : m/e = 352.1
(M+H).

rac-4-Phenyl-8-(1-phenvyl-cycloheptyl)-2,8-diaza-spiro[4.5 ] decan-1-one

b) As described for éxample 1, rac-1-[4-(phenyl)-1-o0x0-2,8-diaza-spiro(4.5]dec-8-yl]-
cycloheptanecarbonitrile (100 mg, 0.28 mmol) was converted to the title compound (41
mg, 36 %) which was obtained as a white solid. MS : m/e = 403.6 (M+H).

Example 49
rac-4-(4-Fluoro-phenyl)-8-(1-phenyl-cycloheptyl)-2,8-diaza-spiro[4.5]decan-1 -one

rac-1-{4-(4-Fluoro-phenyl)-1-0x0-2,8-diaza-spiro[4.5] dec~8-yl]-
cycloheptanecarbonitrile
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4H pyran-4-one instead of cycl ohexanone) which was
obtained as a yellow foam M : me = 340.3 ( MtH)

WO aW546RHEN PCT/EP2004/014840

- 8- (4- phenyl -tetrahydro- pyragg 4-yl) -2, 8-di aza-spi rof
4. 5i decan-1-one b) As described for exanple 1,
n)a&s destdib@ifor éraphislonda, 2ac8s-gi- ﬂa@msgaénc}{)élz §Jd‘§1a%‘§m€ %4 Dy Js]decan-1-

tet ran- 4- carboni tri

G L ‘f’?stqoév%@ﬁﬁ%ﬁbfomgezf&nwunﬁﬁ% mghi$) which was
mhﬁlrﬁﬁtaahm&ﬂteaﬁhc@nMSfﬁﬂgﬁ 390L4i(M+iS ¢ me = 391.3
(N%FD Exanpl e 44

A ) phe velghe " 1-one
1 Cko 4 phenyl 2 8- dlaza sp|r0[4 5

li)jAs: deberibed for exdiysle 0 laqu (3=t B Yheh 1) 1€033) 2,6 iaza-

?PéEO ﬁ%‘ﬁ% f{ﬂ% ’fyéaﬂ%é%cagﬁ?msrlﬂ (#0qag4h>4 med) vasworgted to the

fitlébompoind (186 ntQ By es)tvitcH Wad diRaihid hea ﬁﬁﬂ@&ﬂﬂd MO D= 421.5

égtf% (usi ng di hydro- pyran 3- one instead of
hydr o- 4Jf - pyran- 4-one) whi ch was obtai ned as a

white solid. M5 : me = 340.3 (MH). _
rac4- Phenyl - 8-f 3- phenyl -t eEx épe- pyran-3-yl)-2,8-di a
za-spiro| 4.5]decan-I|-one b) descri bed for exanple

sierd EEBpone ghem- 44 Aamsplugopslobpnal-hpligza-spirol 4.5 decan-
1-@heahydr o- pyran- 3-carbonitrile (54 ng, 0.16 mol) was
converted to the titleconpound (20 ng, 30 %9 which was

%%()t al nge ?‘e}%anmpr QE 98¢ -?—ctlflj(giﬂul\c/)?o—fhgilﬁ) 1 o:;’c%l?l g dgal\z/lz—'_%fro[él 5]dec-
8-at] é&doheﬁlanétrad)cphteﬂby (3D6 fhg( 4.7 p@BL) |wals Qbﬁ'&hﬁéﬁrt@ tReitRRIGmpound

f]%g nlg 7% /2 hv%@lghg\fzagggl I mgd ps aWthe Sy, Mg m/e = 439.5 (M+H).

-I-oxo 2, 8-di aza-spiro[ 4. 5i dec- 8-
gll tetrahydro thi opyran- Bxagalésnitrile a) To a
stirred m xture of

e (RSB e e ARl aseer on

t et rahydr o-4Ht hi opyran-4-one (300 ng, 2.6 mol ) was
edde@-Nitsollut-taiyl-ab HEhipediGitierigd-datb oxvikid dcid D-tovabatyl €S0y 4-ethyl

gh&. The

a) As described for building block 7, piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-

ethyl ester (3.15 g, 12.3 mmol) was converted to the title compound (4.86 g, 94 %) (using
trans-4-methyl-beta-nitrostyrene instead of 4-fluoro-trans-beta-nitrostyrene) which was
obtained as a light brown foam. MS : m/e 419.4 (M-H).

rac 1-Oxo-4~p-tolyl-2,8-diaza-spiro[4.5]decane-8-carboxylic acid tert-butyl ester

b) As described for for building block 7, rac 4-(2-nitro-1-p-tolyl-ethyl)-piperidine-1,4-
dicarboxylic acid 1-tert-butyl ester 4-ethyl ester (4.85 g, 11.5 mmol) was converted to the
title compound (2.46 g, 62 %) after the two-step procedure of Ra-Ni hydrogenation and
heating under reflux in toluene solution. The title compound was obtained as a white
solid after tritutation from pentane. MS : m/e 345.4 (M + H).

rac 4-p-Tolyl-2,8-diaza-spiro[4.5]decan-1-one
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resulting mxture was vigorously stirred at room
tenperature overnight and the resulting precipiate

wo pdoseesack of f, washed with water and hexane anPCHEPZ®A4/014840

to afford the title conpound (424 ng, 44 %9. M5 : nle
= 374.5 (M+H). rac-4-(4-Fluoro-phenyl)-8-(4-

ENanyésciiBéd RRBEIdNS BloeRY 1801 %bxo-4bhokl-2 8- HhAZRHR) 8-
Nt n%s odescrra?%)goémf%# tg%}e\rzr’gl %ihz% s%%{éfﬂhecaneg

4.gld?gan; -one Q) , )

Fagbo {c&_c@;mftﬁqyaf 6Stpherfipl 8 711-rasel) s canverted §p thy]title compound
5 > s . . I i
(i EH e S e SR R B o
g@ﬁf&%%ziﬁéw@dﬁﬁﬂ h was obtained as a white solid. M

me = 425.5 (MtH). Exanpl e 46

ERC-(-Dheryll R0 Sheti18AYp tolfi=1. §-didha fsh 01 40518B8RYI-dad €L F ahy
dro-thiopyran-4-yl]-2,8-di azaspir 4. 5] decan-T-one As

i be 2, : :
e T N
€RG 0.18nitlo])- R chbavy &H @0 HY ARYORPoATA RSP 17 4 e\fhgc'ﬁ%/gaj obtained

, 1.4 ).. converted to the title conpound (¢ )
%ﬁm &@%%P‘éﬁ%émé%‘%%% +d) aftexthe Bvaseep procgire injolying the
Stréddr bnd Biuflant Eaefigdse 47 _ .
rac-8-[I|-Benzyl - 4- (4-fl uoro-phenyl)-pi peridin-4-yl]-4-
(4-f|uoro-phenyl)-2,8-diazaspiro%
4. 5] decan- 1- oner ac- | - BenzyF¥#mPIg524- £ | uor o- phenyl ) -1 - 0
X0-2, 8- di aza- spi ror 4. 5 dec- 8- g- pi peri di ne- 4-
£ 01 (4-Fluogo-Bhery3)- SR bblekARd-f QlyleX@ dRlz& sfidd{4.5]decan-1-one
rac-4-(4-fl uoro-phenyl)-2, 8-di aza-spiro[ 4. 5] decan-1 one

300 ngy, ,1.6 I copnvert to the.title conpoun
36%6“%?6‘ 55 6%11316% Sy 4 By -%%%ww&%ﬁ@ef% 2R (350 me,
Ofl raplohexaneaet twikcitlamepand(9Bthgs2 %) Whidew&Abtdned as an
F)%E:vylgg% q%_liéelﬁlg; Fn_6/ a gmﬂ%ﬁb% ggﬁrethe two-step procedure involving the
Strpclpt ped Beliyhmd { Wsivl 4-AnblopBEs/iRRgun Brodnidt BRSO LF Or 4

phenylmagnesium bromide) reactions.

Example 53

rac 8-[1-(4-Fluoro-phenyl)-cyclohexyl]-4-(4-trifluoromethyl-phenyl)-2,8-diaza-

spiro[4.5]decan-1-one

rac 4-[2-Nitro-1-(4-trifluoromethyl-phenyl)-ethyl]-piperidine-1,4-dicarboxylic acid 1-
tert-butyl ester 4-ethyl ester

a) As described for example 51a, piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-
ethyl ester (1.71 g, 6.6 mmol) was converted to the title compound (2.05 g, 65 %) (using
trans-4-trifluoromethyl-beta-nitrostyrene instead of 4-fluoro-trans-beta-nitrostyren )

which was obtained as a yellow oil.

rac 1-Oxo-4-(4-trifluoromethyl-phenyl)-2,8-diaza-spiro[4.5]decane-8-carboxylic acid
tert-butyl ester

b) As described for example 51b, rac 4-[2-nitro-1-(4-trifluoromethyl-phenyl)-ethyl ] -
piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester (2.04 g, 4.3 mmol) wras
converted to the title compound (1.22 g, 71 %) after the two-step procedure of Ra-INi



decan-|-one b) As described for exanple 25,
rac-1| - benzyl-4-[4-(4-fluoro -

W@ b@apbdtel - oxo- 2, 8-di azaspi rof PCT/EP2004/014840
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4.5] dec- 8-yl ] -piperidine-4-carhgnitrile (500 ng,
1. 1mmol) was converted to the title conpound (33 ng, 6

gglé bﬁeftldﬁaﬁldq{&ﬁb?%@de@?rew't&l%eﬁé)éohglon'\@ntmﬁ‘lg triethylamine.
U&epﬂ@aﬂmg@@ﬁ obfEse s & ydite fleaze WIS - /B3 @A sIp).1 o]

4. 5] decan-1| -one rac- 1- [4-(Phenyl)-I-oxo-2, 8-diaza-s
thd B[4 ToiieforBetiil= %&9%%1?&&@—@91&9@@1&&% 8- Gﬁe 3 hydrochloride

descrlbed for exanpl e 453,
pi ro[ 4. 5] decan-1 - one

heny di az
G?g pF‘j" ] z:fg%%%m? d-bhehcl, §1d942é-8%ﬁ[ﬁceilﬁ@fapqc§@ar@>wllc acid
e t- %ﬁty( emrr(g 20¥%¢h Q'ﬁ%ﬁbfs} RAR @oﬁxfé‘ﬁﬁeﬁ@&'t}féft1t@é‘é}rrr1?ﬁﬁﬁ§ gpo?% 100 %),
\é}%ﬁ_r,(if}‘eavtﬁsento vxflltﬁl II—P(ﬁ in 10xane, Wth% Msre?s c:btalned as a white sghd

magJﬁkRm@mmhqaqg% phenyl - cycl oheptyl ) -2, 8-di aza-spiro[
4. 5] decan-1| -one b)

As descri bed for exanple 1,
o|az%isp|ro[4

QﬂﬂMﬁﬂh@ﬂnﬂQthﬁgtlt|e conpound (41.ng, 36 % mhlch
was obtained as a white solid. M5 : me = 403.6 ( MtH)

e 49 . .
AL A BeErbR o eserpRledgh -t itmems v kphrshebtiore, 8. d
ispiza4 )i ¢cah 4 -bhdraddiydtodbigide (974 m % 2.9 mmol) was converted to the title

shspoghd éﬁ‘*e%?’]&fﬁﬂaaﬁ%w OBFIEL o e AQL B s M+ ).

for exanple 48a, rac-4-(4-nuoro-phenyl)-2, 8 dlaza S
trad &[ Y ( zf}Fﬁma-mhb@sﬂB-c(cﬁﬂQX@Af@-—TZfiﬂﬁﬁ'ﬁﬂﬁleth@SpﬁéﬁﬁN@Lg-ﬂﬁza—

to t itle conpound (488 ng, 49% which was obtained
é%‘i%ﬂ%lr&%:%%. MS : me = 370.4 (MH).
rac-4-f4-Fl uoro- phenyl )-8-fl-phenyl -cycl oheptyl

X} Bs Besdiibadfos pkarapld 25, 7 exdnt 1-oxne- (8 )trifis odbessthyl penfip,8-diaza -

SRR Sl sl bepnessyb il G0 me 0P e g onverted to the

. 4itlskoepoBnd (34 mycl2oh ephihaea obeinddras hevhiRQelidg, 0. 54

I&/ev%ss 10&2 eIEIS ed to the

Example 54

rac 8-[1-(4-Fluoro-phenyl)-cyclohexyl]-4-(4-methoxy-phenyl)-2,8-diaza-

spiro[4.5]decan-1-one

rac 4-[1-(4-Methoxy-phenyl)-2-nitro-ethyl]-piperidine-1,4-dicarboxvylic acid 1-tert-
butyl ester 4-ethyl ester

a) As described for example 51a, piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-
ethyl ester (2.87 g, 78 mmol) was converted to the title compound (3.8 g, 78 %) (using 1-
(4-methoxyphenyl)-2 nitroethene instead of 4-fluoro-trans-beta-nitrostyrene) which was
obtained as a light brown foam. MS : m/e 437.6 (M + H).

rac 4-(4-Methoxy-phenyl)-1-0x0-2,8-diaza~spiro[4.5]decane-8-carboxylic acid tert-butyl
ester
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title conpound (110 ng, 48% which was obtained as a
white solid. Ms: me = 421.5 (MtH). Exanpl e 50

WO 205465442 F| uor o- PCT/EP2004/014840

rhenyl)-8-[1-(4-fluoro-phenyl)sgycl oheptyl]-2,8-di aza-
spiro[ 4. 5] decan- 1-one As described for exanple 25,

B)iAS He&ﬁbédﬁ‘fo‘} |eiek9f1 e BIS Y | 1) (4l m@R xR pBe i RE &rif o-ethyl O] iperidine-
;f ec- - cycl ohep tanecanonltrl d’nﬁ
ifAFh ]\ﬁlégldcloe/? bwbesteé 4te|§1@’ eften @ chaﬁﬂdﬂﬁ@ vazonrgerted to
ﬂYe e d@ﬂilﬁﬁnﬂgz %alln%gi afR& tﬁe W-bi€p $PddeBureMPRa- M 1§ dFogenation

rac 8-

e11 M@wm@wﬂe&w o wxswlenym contginingizigthylsimpige. The title
?&&?&@Qs Jistned hafwhité Rabl, MPhrdB61.6 (M + H).

-to et hyl ) - pi peri di ne-1, 4-di carboxylic acid

I-tert-butyl este 4;e1hyl.ester a) As described for

A% 4 - ety rphenyl )1, 844 2ddeqar-draixy| i ¢ aci d

l-tert- butyl ester 4- ethyl ester (3.15 g, 12.3 mol)

85 EQBMBId B ed@nplbs1d kid £(£ Qﬁﬂwﬁh@ 188 - So-08-d¥za-
wﬁs?ngﬂé:a S- Z I;h | “beta-nitros freneﬁlnsfea é%a
C

P14 o drcame-gsat 1&98@4 tegsbutylester 0. fhe-2hl W bW@Saqoﬁ@%Fted to
s t@ld do@rﬁiou’ﬂﬂ‘lm fgasm oy aftef"fr@atﬂﬂeﬁt #ith Me)in U@M {lvhfaﬁleas

-4-p-to0 di aza-'spi r of decane- 8- car boxyfl
SEFaﬁle@éPﬁ“éﬂﬁe?Pll‘ééﬂ%rm&Z% @éé‘clfl} bed for for bUI I di ng

bl ock 7, rac

fad R{N(4-Dethorly-pinyl) -1ebiy b b= RaRShHird| N8tdee-B=yi]-

dli rboxylic acid T-tert-butyl ester 4-ethyl ester
€ﬂ¥§5Z§¥E¥i@5iﬁkbl) was converted to the title

compound (2.46 g, 62% after the two-step procedure of
RaAblaeJ&ﬁBé@ﬂﬁréﬂample 484)01- ﬂeﬁ%th@)ﬁyipﬁ )-2Btdiska- spmro 4.5]decan-1-one

[
&fﬂ'oﬂggiof 1%151@ Vas chnrQ%teé %&tgs HS?%%@% . D ng%m%ch was

3BRirfed(dVla WHibe.solida4S ; m/e 368.4 (M + H).
r-Tolyl -2, 8-di aza- spiro(4.5i decan-|-onec) As descri bed
] b

@@ﬁ&qxﬁﬂﬁﬁnacmggtert butyl ester (2 45 g, 7.1 mol)
was converted to the title conmpound (1.1 g, 63 %,

g %Fe g&ﬁtﬁhsfff Fggi}(aﬁ%lte 95 CA& T‘l-[()g\r/rlletﬁh Xy—ghenyﬁ og)t{(;e\ b%e&ilaza_

spiro[4.5]dec-8-yl]-cyclohexanecarbonitrile (250 mg, 0.68 mmol) was converted to the

title compound (104 mg, 35 %) which was obtained as a white solid.
MS :m/e437.4 (M + H).

Example 55
rac 8-(1-Phenyl-cyclohexyl)-4-thiophen-2-yl-2,8-diaza-spiro[4.5]decan-1-one

rac 4-(2-Nitro-1-thiophen-2-yi-ethyl)-piperidine-1,4-dicarboxylic acid 1-tert-butyl ester
4-ethyl ester

a) As described for example 51a, piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-
ethyl ester (1.66 g, 10.7 mmol) was converted to the title compound (1.62 g, 61 %) (using
2-(2-nitrovinyl)thiophene instead of 4-fluoro-trans-beta-nitrostyrene) which was
obtained as a dark brown solid. MS : m/e 413.4 (M + H).
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M5 : me 245.5 (M+ H). rac
8- (I - Phenyl -cycl ohexyl )-4-p-tolyl-2,8-diaza-spirof4.5

waelewaned4enne d) As described for buil di ng bl oCRCTEP2084014840

4-p-tolyl-2,8-di aza-spiro[ 4. 5] gecan-1-one (3 50 ny,
0.1 mmol) was converted to the title conmpound (68 ny,

Spi QnéaBE WELE D ﬁcdackﬁ _tert-butyl

ﬂﬁﬂdﬁﬁhﬂgﬁﬁhe Strecker and Bruyl ant reactlons Exanpl e
52 rac 8-[|-(4-Fl uoro-phenyl)-cycl ohexyl] -4-
1b)UT$ Q |le1t13n 8f @(%ﬁrcﬁ@ltﬁfbphén DALYy PipRA8ineS AARGFIRPEE acid 1-

et e d-biesed 16 P s iscseia acksh SaBvagdded inc dus
%@lsb 6\9@&09%\3%& Fegulhﬁ%hﬁﬁu}é édr?ed%e %&ﬂ@anga%%g for%% The

ch was obtained as an - sol |

mpxture wag thenyliluted é’rtthWéerta%ébﬂ‘éi@dmlﬁb@dmf@ ARQDRLR] Wge product
Wheexplt @EKEh @%ﬁg B L AR ‘:he(dé c]ﬂgﬂed or an1c ext];acts were then washed

gnesi um brom I NS

4 fluoro henyl
P R G el codgvattoraing Busficaties by
%rbﬁiﬁ%’_g/gl%}f&q{rp lﬁ)éagglyélanr%é‘\fllﬂg L MebH ‘69§ ri) kaPcIe‘aqﬁé e

rhe zaspl decan- 1-one ra
mpopd r o- | - (4- trlfluoronethyl phenyl ) -e
40% Ry, BYoh UsN8idht & 5 Ofgﬁé" acidy sl bntyl
gsteré4 e/%)gés : %errowrs% & sél‘r;/lebe%i@f ogMexa )l e 51a,
plper|Q£ne I ? dlcaaboxyglc aC|d 1_tert but1l ester 4

title conpound (2. 05Ag, 65 96»(Q5|ng .
e) '8 ntxiuld OUATRIREDY | 1Ri8hRer byl @ﬁiylotl\%g@nalﬁ§11e@elc%oxyhc acid 1-

4-fl uoro-trans-beta-nitrostyren was_ obt ai ned
‘g:gtJauty}ecpspeé\/@,-ghyl esteiy(¢00 mg, 0.97 mmol 1n toluene (3 mL) containing

{ne@f arﬂlrfe‘tt)tﬂdlﬁ WRHRARYH 'ﬁ)ﬁhemﬁﬁi{ fo)r'Szh SAﬁiérQ%@hﬁé)ior 8bth 5

ecane car boxylic acid ferf- est er
@@mqtg@q]t e @plx@)ggw%q qraparpteditg @fford t e cyclic amlde

s 2nd)k BER3 (3 AT WhicH W0 98E heh-BRENYA I BERYdBethane (4 mL) and
trifluoro acetic acid (0.8 mL, 1.1 mmol) was added and the resulting mixture stirred at
room temperature for 30 min. The mixture was then basified with NaOH (2 N) dn the
product extracted with dicloromethane to affor the amine (76 mg, 30 %) as a brown
foam. This product was then treated in an analogous manner to example 45a to afford
the Strecker product (75 mg, 69 %) as a brown oil. MS : m/e = 344.3 (M+H). This
product was then treated as described for example 1, to afford the title compound (42
mg, 52 %) which was obtained as a light yellow oil. MS : m/e 395.3 (M + H).

Example 56
rac 8-(1-Phenyl-cyclohexyl)-4-propyl-2,8-diaza-spiro[4.5]decan-1-one

1-Nitro-pent-1l-ene

a) To a solution of butyraldehyde (90.1 mL, 1 mol) in aquesous NatHSO; (38%, 207.5
mL, 1 mol) and water (293 mL) was added a solution of nitromethane (54.1 mL, 1 mol)
dissolved in NaOH (2 N, 150 mL, 300 mmol) and water (50 mL) and the resulting
mixture stirred at 43 °C for 3 h and then heated under reflux for 30 min. The mixture was

then cooled to room temperature overnight and adjusted to pH~4 with HCI (6 N). The
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pi peridine-1,4-dicarboxylic acid 1-tert-butyl ester
4-ethyl ester (2.04 g, 4.3 mpl) was converted to the

w0 aosmesaezrpound (1.22 g, 719% after the two-stPEI/EP2004/014840

procedure of Ra- N hydrogenatiog, and heating under
reflux in toluene solution containing triethylam ne.

flﬁlutct a8 e)ﬁ%%liﬂﬂq éﬁ@ﬁuyp@ché}‘ B&G500SnE) M the cd:88iRed ¥Ranic layers

Ef& tg?n WPﬁ(l“éii &ﬁ%\tflligﬂ arpﬂéﬁm yripd gvefisadisuns ilfats] apdsveparatied to

}elav@éf‘Erolvn i ulftY 798108 hﬁ'ﬁol?) TB@%roduct was then dissolyed in chloroform
| - oxo-4 | uot onet h diaza-spiro[4.5

{10 é’ah)earsité%@mﬁd&% peetAe rlfi@ (Zbim% ?ésméwlxaxl ahe gesulging mixture
AREd 2t WBSmMA LAY ELEEE erCB E hea EHeL |h€at‘é@ ﬁHQéP}‘éﬂ&élf g§o thin 18Rer

96, after treatnment wt I n di oxane,

eenlingriadoqs tempgpivse %|mlaturwas peired POt ige ewi neutgahzerdamth solid
NaH]C@“]?hél ﬁﬂi‘u%ﬂ' Wisl HerLrati CH?&%%JH) (22)( §O(ﬂrhﬁ)7- anﬁ%'e Sibined

dec- 8-yl icycl ohexanecarbonitril As descr
prganilayep whers ‘ghen washed with H,O and brme, drled over sodium suifate and

éVaé)@rJé%daﬂ)Elgd:vg %S)tr&?/ﬁ 118{1&?3%% % I%T 263 rghﬁ%)gilghf_rgl,[oduct was thefrzdlssolved

ieehrlsactatet(dd) eed thea spilipnpacstatpGIne, @85 81me)) addghand the resulting
M):}_D(tﬁ?e é‘tﬁ?edoa*?fr@érﬂ enptafr i 48 hSPht Hrixt¥R wasthéh AtGeBatdne

rac o-

éoiu@mj g‘fa@c)iafﬁféh JTheregdiamenthenpyctioned betwerrodiethyy¢thertradywater
haa alea/vﬁ%r‘r’l%ae? Qﬂcﬁ;ﬂ:{edd Wikh g{%ﬁfw etheLNBe %))nfﬁﬁleQ%§§Jnﬁcqg§ier£ Rhere then

exa

wﬁfhedmh Ha@ and brine, doicdosennprinpnswiaty aind gupomteddpisas a brown
mgm C@%g ’Igl%e]ntbtgfctl{)g{a)%tﬁgﬁi‘ﬁ %{alﬁa?l)g hfals %@g&%ﬁ?st% dgtlggtlon (bp 70
8¢ athifagh. was obtai ned as a white SO|Id M5 : me 475.1

(M+ H. Exanple 54 rac 8-[1-(4-Fl uoro-

renyl. M&éﬁ%ﬁ%ﬁd@vﬂ) p‘lp&i“dxﬂ@ﬁ oX¥arBheMmtlakidd- B19h AFASRY Y-cthyl

0] 4.5]decan- I-oné
g_gn (4- Met hoxy- phenyl) 2-nitro-ethy
P- pi peridi ne-1,4-di carboxylic acid 1-tertbutyl ester

‘ﬂs) &k h&lcnﬁ@& f%fr bﬁﬁd ﬁgbﬁfcﬁ Gr lblB@ﬁ'dlB@f 1 @ﬁﬁ%oﬁylft]a%ld 1- tert—butyl ester 4-

pi_peri di ne- | boxyl T¢ acid i-tert-buty] ester
et esteadi? g(529 ralzmé) wapgoptigted tadbe Hdncampayid 31 Li15e96 %) (using

b1t AR AR Gh st dB £ 2. AutBrdnblBefAbnidrostyrene) which was obtained as a
yellow oil. MS : m/e 371.2 (M - H).

rac 1-Oxo-4-propyl-2,8-diaza-spiro[4.5]decane-8-carboxylic acid tert-butyl ester

c) As described for for building block 7, rac 4-(1-nitromethyl-butyl)-piperidine-1,4-
dicarboxylic acid 1-tert-butyl ester 4-ethyl ester (21.2 g, 57 mmol) was converted to the
title compound (11.2 g, 66 %) after the two-step procedure of Ra-Ni hydrogenation and
heating under reflux in toluene solution. The title compound was obtained as a white
solid after tritutation from hot pentane. MS : m/e 297.5 (M + H).

rac 4-Propyl-2,8-diaza-spiro[4.5]decan-1-one

d) As described for building block 7, 1-0x0-4-propyl-2,8-diaza-spiro[4.5]decane-8-
carboxylic acid tert-butyl ester (11.2 g, 38 mmol) was converted to the title compound
(6.3 g, 85 %) which was obtained as a light yellow liquid. MS : m/e 197.4 (M + H).
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(4- met hoxyphenyl )-2 nitroethene instead of
4-fl uoro-frans-beta-nitrostyrene) which was obtai ned

W@2008/0b84ght brown foam MS : me 437.6 (M + H)PCT/EP2004/014840

4- (4- Met hoxy- phenyl ) -1 - oxo- 2, 834li aza- spi r o[ 4. 5i decane-
8-carboxylic acid tert-butyl esterb) As described for

exanpnlex&ubyroflvll,8-i4rARAiro[4.5]dec-8-y1)-cyclohexanecarbonitrile
i oxy-phenyl)-2-nitro-ethyl]-pi peridine-

,4-di carhoxylic acid 1-tert-butyl ester 4-ethyl ester
%é%f?e@?ﬁ%ﬁ%fé d}n&ﬂgde%mwém{-aﬁr zarSpinodd e fsleseirhcpne (4.0 g,
L0 BEndBwadSiveréd ©thé fifle EYRPSHEP(7B 6L 82106 wHiclRAadbtained as a
Q%droqﬁgﬁ&%on and 3eat&g§ under reflux in toluene

189 Mg 9tAGM ¥iEBk hyl ami ne. The title conpound
was obtained as a white foam M5 : me 361.6 (M+ H).

fa8®-(1-Phenyl-cyclohexyl)-4-propyl-2,8-diaza-spiro[4.5]decan-1-one
4- (4- Met hoxy- phenyl ) -2, 8-di aza-spiro[ 4. 5l decan-1 - one

As .descri bed .f or anpl e 51g, c .

B e G st gt 1 S8R roa i b SSaepyopiag 4.5 dec-5-1)-
gyclfilﬁmllaﬁzﬁ%Sniﬁall’e *Qﬂ)(b&hg,aﬂ?&mﬁ]dl)??& douirytkedarsitee tit(l@gcgﬂp@md (122

: .was converted to e :
G5 0 itV DR R e BA Mo Tl ma s
obtained as a white solid. M5 : nme 261.3 (M+ H). rac
| - [ 4- (4- Met hoxy- phenyl ) - | - Bxfinple 87 di aza- spi r o[ 4. 5i dec-
8-yl 1- cycl ohexanecarbonitrile d) As described for

I 5 . .
R B 5 Rt pher 5y elobgdl-4proRy2 s liarasprieald: ) deced one
(300 ng, 1.2 mmol ) was converted to the title conpound
AR d&cribed o4 eRgmplb L8, ravvs 1-@t ai-prgylas,8aliavatspiro ps lidec-8 VD -

: e _368. M.+ . .

g heb b ot morallypeconvimed adhe ige compound (57
1y B6/96) whidh ehsaobasiped ofa vhikd déidaiMd -mrs78) (As-+ H).

descri bed for exanple 25, rac

| - [ 4- (4- met hoxy- phenyl ) -1 -9x0-2 8;di azaspiro]
4.5]dec-8-y|]-cyc|ohexanec§¥%%ﬁ$?§iIe (250 my, O.68

mmol ) was converted to the title conmpound (104 ng,

Bx%) Proipiy L B- (baiophéral+ybdydshexyl), 8-diagobpico [ 4¥bdecandleone

437.4 (M + H). Exanple 55

As described for example 36, rac 1-(1-oxo-4-propyl-2,8-diaza-spiro[4.5]dec-8-yl)-

cyclohexanecarbonitrile (75 mg, 0.3 mmol) was converted to the title compound (40 mg,
45 %) which was obtained as a white solid. MS : m/e 361.5 (M + H).

Example 59

rac 8-[1-(5-Methyl-thiophen-2-yl)-cyclohexyl]-4-propyl-2,8-diaza-spiro[4.5]decan-1-

one

As described for example 37, rac 1-(1-oxo-4-propyl-2,8-diaza-spiro[4.5]dec-8-yl)-
cyclohexanecarbonitrile (77 mg, 0.3 mmol) was converted to the title compound (29 mg,
31 %) which was obtained as a white solid. MS: m/e 375.4 (M + H).
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1 SCH, @_2 H . C 2 45

1 SCH; F:\z H FCZ 46

1 BnNCH H 47
R O ~O=

2 CH,CH, @_2 H @_2 48

2 CH,CH, @__2 . H ] C y 49

2 CH,CH H 50
O -0

1 CH,CH, @_z H : X 51

1 CH,CH, . C X H : S 52

1 CH,CH, . C 2 H -4 ax 53

FToECHE: | A H B 54

1 CH,CH: @_2 H Q—Z 55
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CH2CH2 H 32CH2CH2 H 33 - o CH2CH2 H 34 F O -

35" CH2CH H 36 CH CH2CH2 H 37 CH2CH2 H 38 z> ~\
W@ 39 CH2CH2 H 40 CH2CH2 H 41 H CH2CH2 PCHEP2004/814840
_H 46 BnNCH2 H 47 -O\

OCH2 H 43CH20 H 44 SCH H 45 SC

CH2CH2 H

CH2CH2 H 48 CH2CH2 H 49 CH2CH2 H 50 CH2CH2 H 51 CH2CH2
H 92 CHCHZ Hl 53 CHZCHZ Hp4 CHeCH2-H 55 &5+ CH2CH2 H
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Tablet Formulation (Wet Granulation)
Item Ingredients mg/tablet
5mg 25 mg 100 mg 500 mg
1.  Compound of formula I 5 25 100 500
2.  Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
4. Microcrystalline Cellulose 30 30 30 150
5.  Magnesium Stearate 1 1 1 1
Total 167 167 167 831

Manufacturing Procedure

Mix items 1, 2, 3 and 4 and granulate with purified water.

Dry the granules at 50°C.

1
2
3. Pass the granules through suitable milling equipment.
4.

Add item 5 and mix for three minutes; compress on a suitable press.
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Formul ati on (Wt Granul ation) Item | ngredients
worgiosabi4ser 5 ng 25ng 100ng 500 1. Conpound of PCT/EPL084/014840

5 25 100 500 2. Lactose Anhydroys DTG 125 105 30 150

3. Sta-Rx 1500 6 6 6 30 4. Mcrocrystalline Cel | ul ose

30 30 30 150 5. Magnesi ugy, @w ;ti oh 1 1 Total 167

167 167 831 Manufacturing roce ure Mx items 1, 2,

3. and_4 and granul ate with purified water. 2. Dry the
gHem ingeedient§00C. 3. Pass t he mekapdudss t hr ough

suitable mlling equipment. 4.5 Add itemj.and; g5 X, for
three m nutes; conpress on a sultable pregs Clapsu§ >00 mg
Fornmul ati on It min ed| ents n?/ capsul e 5ng 25
160nmgCamgornd ohfas [ of fornu 5 2 100 5@@02 500

5 Hydr }idlleﬁ@q,g&%selw 123 148 -59. Corn tarch 22235 40 ___

70 4. Talc 10 15 10 25 5. I\/IagneS| um Stearate 1225

Tot al CoBRSIRHR 300 600 35 40 70

4. Talc 10 15 10 25

5.  Magnesium Stearate 1 2 2 5
Total 200 200 300 600

10 Manufacturing Procedure

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

3. Fill into a suitable capsule.
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Manuf acturing Procedure 1. Mx itens 1, 2 and 3 in a
suitable mxer for 30 mnutes. 2. Add itens 4 and 5

warasosd6 or 3 minutes. 3. Fill into a suitabl RBCT/EP2004/014840

capsule.d ains 1. Conpounds of ghe general fornula 3 i
wherein A-Bis CH2-CH 2, -CH2-O, -0-CH 2-, -CH2-S-,
-S-CH2-, -CH2-C(O -, -C(O-CH 2-, -N(R4)-CH 2- or -CH
2-N(R4)-; Rl is |ower alkyl, |ower alkenyl,
cycloal kyl ,or is aryl, optionally substituted by one
or two substituents, selectdddBHm the group

consi sting of hal ogen, cyano, |ower alkyl, CF3, OCF3
or | ower al koxy, or is heteroaryl, optionally
SUbStitUI.e‘t&Mp&ﬁﬁisQiftEeV%nSﬂdbﬁ)thlaentS sel ected from
t he group consisting of hal ogen, |ower alkyl, CF3 or

| oner al koxy; R2 is lower alkyl, cycloalkyl, or is
aryl, optionally substituted by oneppr two
substituents, selected fromtheQygody consisting of
hal ogen, |ower al kyl, CF3, | ower~g y, or is
heteroaryl, optionally substg'tuted bi gne or two
substituents, selected from e g pRconsi sting of
hal ogen, | ower alkyl,@ﬁépr | pwer a?goxy; R3 is

hydr ogen, |ower alkyl orA yl; R4 is hydrogen or ben
yl; nis 0, 1 or 2; and pharnaceutical |y avail abl e
salts thereof. 2. Compounds of fornmula | according to
Odhaiein 13

A-B is CH,-CHy, ~-CH,-O-, -O-CHy-, -CH;-S-, -8-CHo-, -CH2-C(0)-, -C(0O)-CHa-,
-N(RY)-CH,- or -CH,-N(R*)-;

R'  islower alkyl, lower alkenyl, cycloalkyl, or is aryl, optionally substituted by one or
two substituents, selected from the group consisting of halogen, cyano, lower alkyl,
CF;, OCF; or lower alkoxy, or is heteroaryl, optionally substituted by one or two
substituents selected from the group consisting of halogen, lower alkyl, CFs or
lower alkoxy;

R?  is lower alkyl, cycloalkyl, or is aryl, optionally substituted by one or two
‘substituents, selected from the group consisting of halogen, lower alkyl, CFs, lower
alkoxy, or
is heteroaryl, optionally substituted by one or two substituents, selected from the

group consisting of halogen, lower alkyl, CFs or lower alkoxy;
R® is hydrogen, lower alkyl or benzyl;
R*  is hydrogen or benzyl;
n is 0,1 or 2;

and pharmaceutically available salts thereof.

2. Compounds of formula I according to claim 1
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wherein A-Bis -CH 2-CH2-, -CH2-O, -0-CH 2-, -S CH2-
or -N(R4)-CH 2-; Ris |ower alkyi, |ower alkenyl,

w@ywboed4ky | , or i s phenyl, optionally substitutRC/BP20041€14840

or two substituent, selected fpgmthe group consisting
of hal ogen, cyano, |ower alkyl, CF3, OCF or |ower

al koxy, or is heteroaryl, optionally substituted by

| ower alkyl; R2 is lower alkyl, or is phenyl,
optionally substituted by one substituent, selected
fromthe group consisting of hakpge | ower al kyl , CF3,
| oner al koxy, or is heteroaryl; hydrogen; R4 is
benzyl; and nis 1 or 2; and p tical”™ avail abl e
salts thereof. 3. Cbnpoundsl%f for 3l according to
claim2, wherein n isgch, mfs of formula |
according to claim 3, m@%rei - A-B- is - CH2-CH2-. 5.
Compounds of fornula I wfding to cIaHn14, wherein
Rl and R2 are phenyl, optionally substituted by

hal ogen or | ower al kyl. 6. Conpounds of fornula I
abeeidi ng to claim5, wherein the conpounds are

rac- 4- phenyl 8- (I - phenyl - cycl ohexyl ) -2, 8-di aza-spiro[ 4

d :
eC?gL¥?u6$6 D enyl?(QH{I-(QE%IﬁngRﬁ%enﬁl) cycl ohe

Yl] 2,8-di aza-spiro[ 4. 5] decan- 1-one or
B! [ is(lawet albylolopme alfen .oy dbalkgx gt is pherpd,tcmts@malb' gibgtitated by one

éi glo?)g LVPZ' 1%bds? Gal t selgagd 8}ne| %%W&)ng{%hfl%ﬁ fgeg,n cararl%?z lower
i s phlagly CFs,SD@Ei Dt lowedallyxh at isgeterogyl, @Qﬁp@ﬁlﬂgrdgb stituted by lower

fornuikyl according to claim?7, wherein the conpounds
are

rac-4-(4-fluoro-phenyl)-8-(l-thiophen-2-yl-cycl ohexyl)
R2, 8idowenalkpl pofs pheddeydienabinsbstituted by one substituent, selected from

the group consisting of halogen, lower alkyl, CFs, lower alkoxy, or

is heteroaryl;
R’  ishydrogen;
R*  isbenzyl;and
n is 1 or 2;
and pharmaceutically available salts thereof.
3. Compounds of formula I according to claim 2, wherein n is 1.
4. Compounds of formula I according to claim 3, wherein —A-B- is ~CH,-CH,-.

5. Compounds of formula I according to claim 4, wherein R! and R? are phenyl,

optionally substituted by halogen or lower alkyl.

6. Compounds of formula I according to claim 5, wherein the compounds are
rac-4-phenyl-8-(1-phenyl-cyclohexyl)-2,8-diaza-spiro[4.5]decan-1-one,
rac-4-(4-fluoro-phenyl)-8-[1-(4-fluoro-phenyl)-cyclohexyl]-2,8-diaza-spiro[4.5] decan-
1-one or

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



or rac-4-(4-fiuoro-phenyl)-8-(
1-t hi ophen- S-yl -cycl ohexyl) -2, 8-di aza- spi ro[ 4. 5] decan-
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4, wherein Rl is phenyl, optiqnally substituted by
hal ogen and R2 is |ower alkyl. 10. Conmpounds of

for Ml @ohp BESRIAERGUILT GREANY to WhiRK £iwheri8 RE Y BPhdSyl and R?

are rac
&-phenphamytitigshbraegam) - 4- propyl - 2, 8- di aza- spi ro[ 4. 5] d
ecan-| -one or rac

8- [ 1 8(dotbHRh® JTFSRYID 1 6HOr@REXY Lhind 7 BhIRRYih tRe EorHp @B are

spiro[ 4. 5] decan-| -aone, .  11. Cornpo
a&ﬁ%iﬂwgrq-@hewé)-%(é-,thm&%ﬂnﬁ?w;@ggwgg%é- [gue::ééi-ré’[415i.decan‘1’
ggggpynds g;afglnula | according to claim3, wherein -
-B- is - -O. 13. Conmpounds of  f '
ﬁ%ﬁ-é-l(éiﬂﬂ%??hﬁ@ﬂbﬁr{1=thiQngn13$Y :CY§9@3§’I)%|§:%1%6%§% 8 f%g@ decan-1-
cformula I according to claim3, wherein - A-B is -
N(benzyl)-CH 2-. 15. Conpounds of fornula |I according
to claim?2, wherein n i ounﬂs of _if.or

2. 6.
accoPdfampognds %ﬁfﬁx%l,a\lmés %ﬁi}ﬁlgttﬁ Ef%% Nt gﬂ%}nlyﬁ olptionally
4rbdiefiled D5 aRBENYA] R8s bwérddlkyluor 0-
agenél)-cyclo Eptyl]-2,8-d|aza-sp|ro[4.5]decan- 1- one.
. rocesses for tion, of J
LR PR e BB Rl s e
%9th%S;ﬁénﬁodyelbhégrlm-p&@ji@qm,mgiaaa@@maumkcaﬁ-1ﬁ<merm| a

w th a“conpound of fo CH2) Y. 7 in.t
R TR T M RAT T -
corresponding Grignard reagent of forrmula RIMgllal 9
11. Compounds of formula I according to claim 3, wherein —A-B- is —O-CHaz-.
12. Compounds of formula I according to claim 3, wherein —A-B- is —CH;-O-.

13. Compounds of formula I according to claim 3, wherein —A-B- is —S-CH,-

14. Compounds of formula I according to claim 3, wherein —A-B- is

—~N(benzyl)-CH,-.
15. Compounds of formula I according to claim 2, wherein n is 2.

16. Compounds of formula I according to claim 15, wherein the compound is
rac-4-(4-fluoro-phenyl)-8-[1-(4-fluoro-phenyl)-cycloheptyl]-2,8-diaza-spiro [4.5]decan-

1-one.

17. Processes for preparation of compounds of formula I and their

pharmaceutically acceptable salts, which processes comprise

a) reacting a compound of formula

with a compound of formula
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to a conpound of fornmula wherein the substituents are
as described above and hal is d, Br or I, and b) if

waele®snesds2 separati ng the obtai ned racem ¢ f or MBCT/BPI04/014840

correspondi ng enantioners, and46f desired, converting

t he conpounds obtained i nt o pharnmaceutical ™ acceptabl e
acid addition salts. QC @ according to claim

1, whenever prepared by a %¥mce s as claimed in claim

17 or by an. equival ent net hBdg~19. A nedi canent

cont ai ning one or nore conpounds as clainmed in claiml

and pharmaceutical ™ acceptabl e excipients. 20. A
imtleH raserné ofdocOHHENIGT MSCN @idth® whibra ddveespsrehihgrEhignatl reagent
Jlénqises based on the glycine uptake inhibitor. 21. A

Thkent according to clainms 19 and 20, wherein the

i1l nesses are psychoses, paln di sfunction in nmenory

and | earni ng, schi zophreni & Mghatefiti a and ot her
di seases in which cognitive processes are inpaired,

uch as at ion deficit disorders or Al zheiner's
§F§8§1 F%Hg“ﬂ%e of a conpound as clained in claim
1 for the manuf acture of nedicanents for the treatnent
of psychoses, pain, neurodegenegatitye di sfunction in
menory and | earni ng, schizophre denmenti a and ot her
di seasesin which cognitive proc s ,are inpaired,

such as attention deficit Br Al zheiner's
di sease. 23. The inv@HﬁMGﬁt%é erein before descri bed.
* * % A

\B I

wherein the substitirents are as described above and hal is Cl, Br or I, and

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

enantiomers, and

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

18. A compound according to claim 1, whenever prepared by a process as claimed

in claim 17 or by an equivalent method.

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

and pharmaceutically acceptable excipients.

20. A medicament according to claim 19 for the treatment of illnesses based on the

glycine uptake inhibitor.

21. A medicament according to claims 19 and 20, wherein the illnesses are
psychoses, pain, disfunction in memory and learning, schizophrenia, dementia and other
diseases in which cognitive processes are impaired, such as attention deficit disorders or

Alzheimer’s disease.
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22. The use of a compound as claimed in claim 1 for the manufacture of medicaments
for the treatment of psychoses, pain, neurodegenerative disfunction in memory and
learning, schizophrenia, dementia and other diseases in which cognitive processes are

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

23. The invention as herein before described.

%%



