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present invention rel ates rdvconpounds of formula N
RNR2 R (CHz) A B wherein A-Bis CH2-CH2, -CH2-0O,
-OCH, -CH2-S-1 -S-CH-1 -CHR-C(O -, -CO-CH2-, 5
-N(R4)-CH2- O -CH2-N(R4)-; R is lower alkyl, |ower
al kenyl, cycloalkyl, or is aryl, optionally
substituted by one or two substituents, selected from
DIAZA-SPIRRPIFERIPIVE AIFSE CATINGS @ W@QQ@RSC%I%YCIWRM@IP@WER 1 A9D GLY
CINE TRA¥EPORTERIZ3 or | ower al koxy, or is heteroaryl,
optionally substituted by one or two substltuents
I fr r of hal ogen, | ower
Th%?ﬁ%%#%%fgﬁgﬁ}%%gw%ﬁ%%&§1 ox9§ﬁtgﬁls | oner al kyl,
cycloal kyl, or is aryl, optloggll substituted by one
or two substituents, selecte the group
consi sting of hal ogen, | ower | ower
al koxy, or is heteroaryl, pptiora ﬁbsubstltuted by
one or two substit 5 2f Fomthe 15 group
consi sting of halogeﬁ" | ower al kyl, CF3 or | ower
allcoxy; R3is hydrogéhW3 ower al kyl or benzyl; R4 is
hydrogen or benzyl; nis 0, 1 or 2; ahd to
phar maceutically avail abl e salts thereof. WD
wheed5/ 068462 PCT/ EP2004/ 014840 -2 The present
invention relates to conpounds of general fornmula I,

A-B0is CH,-CH,, -CH,-O-, -O-CHj-, -CHy-$-, -§-CHa-, -CH-C(O)-, -C(Q)-CH;-,
5 N(RY-CH,- or -CH,-N(RY-;

R*  islower alkyl, lower alkenyl, cycloaﬂéyl, 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 hetefoaryl, optionally substituted by one or two
substituents selected from the group consisting of halogen, lower alkyl, CF; or
10 lower alkoxy;

R®  islower alkyl, cydoa]kyl 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®  ishydrogen, lower alkyl or benzyl;
R*  ishydrogen or benzyl;
! is0, 1 or 2;

and to pharmaceutically available saits thereof.



phar maceuti cal conpositions containing themand their
use in the treatnent of neurol ogical and
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found that the conpounds of geheral fornula | are good
5 inhibitors of the glycine transporter 1 (dyT-1),
and thsaresepeipveriina rlags delcapapanids of gsnera forgiyla Lrie

P ARSRAGES Lo RQ%M s htdifhk PP 55‘(} th%frms% QPR SN And S o2
progressive and evastaplng neurol ogr cal di sease
nenEelagicd epd aguiepsychpitsodifudenssi t i ve synpt oms such as
del usi ons, hal |l uci nati ons, thought disorders and

psyabgsi ﬁ@ﬁggﬁ%ﬁ% gg@&%%&eﬁgoéﬂ@cg%g%a%%aﬁz are good

flattened affe attentron 1 soci a o
iphibfarsakabe shaciee Torporieye(GHpd)randribat theyhdves agaodseectivity to

I ahek. ik , 28:325-33). F d d
%sear%ﬁﬁﬁrz}%% dg%ﬂ?e%z %hﬁﬁ?%g " dopami ner z;i c o FeEaTes
hy peichizopluenip'is 2 pyqgoeshize el devagdtingasureldgita disease characterized by
POSE : : Lui _ _

BTG LS LA M MR g v
Exghosi®phd peffistant ndgatiye ssptodd such 5 @djtendsioiffest 8npaired attention

at o . S. et. al, 11 Q0.0
SRBERL a0, KPR BBl (R00D AR Bton ., Newron
2800y 2880533 Ot dr yleeufigs ssearceyativansedond thed doparbinergic hyperactivity”
PR b el R 81yl fainadd ol

dopa fravgpic sy2@h (Vaddenbyrg B and dpbenydR. aExp. Gpde Thef. Targets, 2001,

i ha_ wa r sed i _t he, m-dx1960" .
TS TRA R l0 3 PR ol el P RF e 10
75698 )hEhig bhtanabbgiybippmda podfly sdhrpourgdseiakd cognitive symptoms

henc L di ne (P d related a ) t am .

b e PR b BEIShALEL AL B 109
17 eippb2BIghys1).n heal thy vol unteers, PCP- induced
psychot om netic action incorporates positive and

negaji.ve ons 4. as __cognjtive dysf -} QR
R e e e e e
{ptaviht psRoRimiatetic actl@PEnsddi tol the Bloylkaieatf the, gldBmate system by
668-67 d refs...herein). FEurthernore.trans j '
SRcRrabRs ayorSivEn (heare e R B B ep o fon-
shingpdtialys NDEDAecpadr aalryonisnl Intéresinglyi imbledthyt wltitess, PCP-
ohserved .in pharmacal ogi cal |y induced nodel.s o
By HF%H?W?%@EWBP?IHQ&)%X%M%\F I\%eg%uvre es&ﬁ-x g%ms as well as
dgﬂg@ﬁiv;e @lﬁf*ﬁﬁhﬁﬁ}r@ dilg's\ddsyl rr@s:tiibléﬁg échizlﬁ phfeggﬁh%;ibgtg é]aiviteDC etal,
ayi or n > ! : - N
e e e R
EQBEBING Fedizbd WvEly of e aPEDARI Qubiinit dieplaydindhevioral abnormalities
iﬁ%&?{o&glg%ﬁ%&l }r}/ f}hawlrre;l%{:orﬂ)gn@a]l?f?gdurcrzg nodels O §¢ 'aﬁc’pht:rlé]n%a, _
supporting a model in which reduced NMDA receptor activity results in schizophrenia-
like behavior (Mobn AR et al., 1999, Cell, 98: 427-236).

Glutamate neurotransmission, in particular NMDA receptor activity, plays a
critical role in synaptic plesticity, learning and memory, such as the NMDA receptors -
appears to serve as a graded switch for gating the threshold of synaptic plasticity and
mermory formation (Hebb DO, 1949, The organization of behavibr,_?\filey, 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: £01- 63-69).
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appears to serve as a graded switch for gating the
threshol d of synaptic plasticity and nenory formati

WOIBHIS#®, 1949, The organization of behavior P(W]’FPé‘é}O’”O”S“O

NY; Bliss TV and Collingridge3a., 1993, Nature, 361:
31-39). Transgenic mce overexpressing the NVDA NR2B
subuhits, EzBlwimate defeitisdmglirrpni the phthsphysidlyeyantdchizophrenia,

SPRSEERLBRLE b i 80 e GRABIt  000 08 i e
WEF‘Z@QWCMAB&@ antBpsyplugic 4nfl cagmjitivt entameingeffedi.t i s
inplicate in the pathophysiology of schizophrenia,

h I
Rpan SR BRIl O i
ENSdtieds prrrhinhitorpayinectid bald@tlg:togmhmae gmisigive plpgne
RELRGH S d PR AMANG AS LA AL bRl S RGN OBV Leonist with

V\DII’TpOTtan S in

glutamatd foh Noimtetiy) DanipattatedNODB) natepigr fimctipnyhiile pletamate is
SRANIGH YE (gl!ix){ﬁﬂ ?enden& ﬁfl n&ofrém sﬁrrx]g) I8l S(F:.)[s, ! l uences ent'[y

excitatory acti g as a
Ficsamt ated mpmtaﬁ’dle"%ané Bde;ds-tﬁ)ﬁazim&tt/ad)mcélrﬂhmcepmr for 1ts

-Ire%‘)%%?’ygl‘g H-Hté on. Wiile glutamate is released in an

ependent manner from synaptic term nals,
glycine is apparently present at a nore constant
| evePnapidhs semsteffestinndayisae edrdorl tsymiptic henceatmpibng off or

f
Aot ARR0 RS B AL Gl DR R R N berganegpier
manspotiera by mmbeng n@lmt.ransnmtﬂasrfocﬁn tﬂhm&xrtracdlu]mt gtheee, adn control
’&1@& eﬁ%ﬁﬂgfhfc Fidagh! e{}ét!? b§liate! ans or S & tﬁ%! sgrnaptlc
enovi Ng neu rANSM Tt ers Prom-t ace

tspmesszcma(lﬁ}anmdmov RRtehel, 2002x Traacle I'ui Hh:am ISk, 2B( 3Ye36R3y3) .
thereby nodul ate the nagnitude of the synapti c 15

tra v RR.e ar292 .
phar A 4 s S S8 81 i B ol il o QUBRRE By of
Wurohaﬁsunmmanspmﬁtemnéaysmﬂmpnmmﬂrcdhhm&nediecnﬁammdu:yoquost—synaptic
ﬁﬁ&{l%t%&aagt%ﬁs# rr%ahrrz 8fas & §)ﬁ:?osvg/ﬁ%%‘ a%iular 1)9c %&)trngg}étrartl%ln%}f Te-
wutkosfglaine inki pregnapifenafe leoniraktand catrouhding §lng giial @rocesses.
concentration by re- uptake of glycine into

br esﬂv@@H{s{jﬁ%gﬁ%&e s g&?}%tg%n%rhdavgg% °&c§hdédrt§;{1;§1" A%nd 'dl;?‘f—z) from

pr ocesses. Cine trans
amendbiee braih.oneich i yi?.'e b twndrﬁsydi*-te&) wﬁthorﬁo %ammd> acaah sequence

]go:ﬁqérn]lggyé \gﬁ@f H égu St rg}) c#& S §7r15u§a€<:'1%fﬁ el % tl;%lh (gsa%d alternative
preofosersagy (18] ]l’mglcf arohid)l Oalyrtaoi of chesp ispfnrng hamelbeen found in
AdLSaL (‘éﬁy’l‘-la 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, Bt al,, 1998, Proc. Natl. Acad. Sci. USA, 95: 15730-15734; Chen L et al.,
2003, J. Neurophysiol., 89 (2): 651-703).



pronoter usage (la, Ib, Ic and Id). Only two of these
i sof orns have been found in rodent brain (AyT-la and

WORPYFIOs84. G yT-2 al so presents some degree of CT/EP2004/014840

10

15

25

30

het erogeneity. 25 Two A yT-2 ideforns (2a and 2b) have
been identified in rodent brains. AyT-1is known to
be |@¢sinetanspegS iahbitors qesuipheriat tteitsstresyt ofihenrelisical and

: . dyT-1.h
R R e (R LA M0 sty
schizapieessia (Aomee 8P ondMiertld)], 200 ly ErpiGyen.sBrsiRatents, 11 (4): 563-572),

i t_al tside th
Sy R R BRORER L o B0 B Erretl™s Fe RO Riger Siotfers

Ap@itedwih peychbtindisordars30ck doqpareGatia ve HeprBssin aatociated with

) VD 4. Bi ol.. 18: 13- ..4Th . t
R B ol Dhngree? sy S prBRBpa b HpREET
QQ::COQCng Nlﬁgﬂtﬂdﬁdt, gﬁtﬂ?ﬁ-rﬂ()iz}] aﬁfiﬁid d_:iﬁﬁ{ier_s lﬁ@&ﬁ@&r:cnyﬂr, Q?_B@ijﬁ tNeural

I recept,ors I IRItIon a YT-

P B 5D B R el ! 28 e 3 i agy related
draeshtiaSod lsg:rh!ﬁ/&' s ell:r%tiaé &5?113)0;—1&&6 Yr%&;gﬁh mmo?gﬂ.i@k%ers in2083mmal,
J. I I . . - .
PP EERa aduion droer JisoRt & rEEr 7, 2001,
EnpeOpin. Tabl Bafents, 11He).GoBarpent of neuroligical and

neur opsychi atric disorders. The majority of diseases
states inplicated are psychoses, schizophrenia (Armer

‘Rimsaii@rdibibf ectiviadion 3ORMD Exgreptaps via GIyI-@inhibRiot th & ledkilio agents
@4%: 63-572), ,.psychat id% nmoqd dés%d rs such aéh "

U5 PRIBIS ¢ R dgPEBHaRd ofhsh sERsE YR P pgnitive
PosacdsakEithpilitel], sl ehatdnCiodidehEifl@ksrdsticdt Aehetfier Rlisease.
mani a or depression associated with bipolar disorders

?g‘rj a(ﬁ&%%s %ﬁ—é}%{pqgﬁregst 1%% S9! aatre go%%&%%g%éﬁfgpl{l&g iI %’er se, the use of
Ehplotidnd2 0fformale § 61 tBeid phandeesidabaidasableMits f3088 mahufacture
%gr I Tr;@it. 105: 525-535), co(gnitl.ve.diWs .
- SRR theeatmpr] Qf issase Bletrd FadEigatiofy 4\ Tgfgptors via
%ﬁfﬁjﬂigbiﬁﬁﬁj?xﬂ tHear Lﬁﬁndflﬂﬁm%loﬁi%&iclﬁﬁﬁggﬂs YR&d r?ﬂ&fﬂb&r)@otund 1? accordance

isarders jn a mamal, i nc ing a n, attention )
Wik W@%%@é?@%ﬁ@dﬁaw %wﬁ%as pgn CRATJIPPE?é formulalin
20QdutrolEApreddAtibn of filhBises Joah 8 chdsds, (hindaBR i Aémory and
Thus, ¢creasing actlvatlgn of . NMDA receptors, via

|
lerrping s Vo HemEYiia eatother igrastsdn Vit COBRISE processes are

PHEERASHSH aSSiARRRIERAL AsolderRRtAlshaRer Pdib@Ee. di seases
in which cognitive 15 processes are inpaired, such as

attentjon deficjt,.di.sorders, or Al zheiner!s di sease. .
j ecf@le srelemed mdksations ysedhe F%wpa\’%éwféh%m?ff@a Hiygniipn are
{BiaPhARnla, BQMIER infphRmiés€ar Alzheimer’s disease.

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

enanfiomers and/or optical isomers.

As used herein, the term "lower alkyl" denotes a saturated straight- or branchied-
chein 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.



conpounds of fornmula | and their pharmaceutically

acceptable salts for the manufacture of nedicanents
W(T"CS’PD"EWé@treat ment of di seases related to act iREITF3PP4ER4840

NMDA receptors via dyt-1 inhbi-bition, their

manuf acture, medi canents based on a conpound in

ac C'Bhd’arme“CQdDoaﬂﬂﬂ hdmsuamv@mtﬂb ar pertialbhefuatsd sgcprgning

I S f
i Bon ol e SR P SR B o R R sttt
cxﬂQﬁm&&@mhh@ﬁﬂ?h&ﬂbﬁypaﬁdrqh@@qﬂﬂmi schi zophr eni a,
denentia and other diseases in which cognitive
pro ' " It
G cofaarD BB TRALEEIoRE b AL ERL LALRELE!
i ndi cations using the conpounds of the_ present

5 i nv&he taom ‘ard” daBteschingopiataahFrelic ewmttthér QAT AERL
cg&gﬁtﬂg 2P Sh m&e%?e%ﬂ%‘fvs EWhidek F@Et%ne the 1§ Avankit @nature, for

mc mxtures, heir “correspondi ng

emmpit!phcmﬂsramﬂtbyl opti cal i somers. As used herein,
the term "l ower. alkyl" denotes a saturated strai ght-
or hap H%%ete%@ﬁilyiﬂ d%&ég 2 EROE a;jcrﬁl&& H}fﬁ%ﬂ)cﬁﬁa&cﬂa&c&@ﬁmg

at ons, or exa propyl O
onsgpoapyhree heﬂ@manS: ﬁﬁlmﬁ@dfﬁomzhb SO, copmﬁutgw OFEFDY Fiphur o

Li ke, Y, t 1, thiazolyl,
o ol EIE R e R AR LI Bl By, daccly
thiienyl; fosylapyrumgainidatobd, rsnrmh@maz@?l befétﬁ@ﬁ%or Wfﬂﬂ

group conta| ning from2 to 7 carbon atons with at

| east+ 0 2008416 al b alts with
PCT/ §UU4/ %%%ﬁ#&@%ﬂ;%@ ?ﬁr m Qcycl glzaouksy & e:ﬁ rac{ecseg t;m
isargumiatad omanmctds,adubbr as]axdw@tl@et HihgiEsHcikh ﬁ’é‘ ¢ afidpm

7 ca LaRs acetic ac1d S‘llCClIllC

PEVEII’ cnatcif %@%é%ﬁ?%ﬁ ]]gxi%%glagiﬁgxyl @&Y%:I ohex
15 ®idstarheitayid, meﬂxa;mso}tﬁ@pc efns}LP Tﬁﬁ@eﬂeéﬂfﬁmw%

denot es chlori ne i odi ne, fluorine and brom ne. 5 The
ter aromatic
hyd %1&?: | ca tﬁ%%%@?}s%:”ﬁgé %ﬁ%hgﬁgr nore fused
_ringS|n which at least one ring is aromatic in
nature, for exanple phenyl or 6aph hyl. The term
"heteroaryl" denotes a cyclic ar ¢ hydrocar bon
radi cal, containing one, two hr £e het er oat ons,
selected fromthe group conBi rOXYygen, sul phur
or to nitrogen, for Ot , " “pyrazi nyl,
pyrimdinyl, pyridazi n)f i azi nyl, thiazolyl,

wherein
A-B is ~CH,-CH,-, -CH3-O-, -O-CHs-, -S-CH;- or -N(Ré)—CHz—;

20 R' islower aikyl, 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?  islower alkyl, or is phenyl, optionally substituted by one substituent, selected from
25 the group consisting of halogen, lower alkyl, CFs, lower alkoxy, or
is heteroaryl;



thienyl, furyl, pyrrolyl, imdazolyl, pyrazolyl,
oxazol yl, isothiazolyl or isoxazolyl. The term
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enbraces salts with inorgani eéand organic acids, such
as hydrochloric acid, nitric acid, sulfuric acid,
%hogﬁhﬁﬁmgaacid, citric acid, formc acid, fumaric
acid, maleic acid, acetic acid, succinic 15 acid,
R%rﬁgggﬁwgghg, met hane-sul fonic add, p-toluenesul fonic
acid and‘the like. Especially preferred are those
conmpounds of fornmulal, O H 1 RNR2Ra (CHz) N~
A -Bsl orgherein A-Bis -CH-CHZ-, -CH2-O, -O CH2-,
-S-CHZ- or -N(R4)-CHzZ-; 20 RL is |lower alkyl, |ower
IO e cSAREBAENble Qlts iRrRpENY!, optionally

substituted by one or two substituent, selected from

the group consisting of hal ogen, cyano, |ower alKkyl,
CF3, Feyes peficR e campeRsds. wherem e Apdpiih-CHz- and nis 1.
optionally substituted by lower alkyl; R2 is |ower

Bpkathlly SHefdrfed BRI %&fH% 'g%@fgﬁ OUEMQ,S&EE&% ed Y rOR%: gphg%‘l}f )

supstjtuent, selecte the group consistin
*pHosgEnsubsEied by hajesenariywargliat, foi sesple e following compounds
fele Ba(1V Qﬁﬁg 2> RQTLER 0i- B R is
hydr%%%ﬁ% Fgéll\efﬂg %e Z{ﬁ%ﬂ%@@%ﬁzﬁ;ﬁ?@ﬁ%@]@?@%ﬂé Oge’ )

W abeerorehnyh)-Sallai4-Bwire-rheryld-yHehent] - 2,8-diaratshisp[4.5] decan-
fpgigfred are conpounds, wherein -A-B- is--CH2-CH2-

and nis 1. )

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

or wherein R' is thiophenyl and B? is phenyl, substituted by halogen, for example the
following compounds '
rac-4-(4-fluoro-phenyl}-8-(1-thiophen-2-yl-cyclohexyl)-2,8-diaza-spiro[4.5] decan-1-
one or
rac-4-(4~fluoro-phenyl)-8-(1-thiophen-3-yl-cyclohexyl)-2,8-diaza-spiro{4.5 1 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 §-[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-CHj-, —-CH,0-~, —5-CH;- or
~N(benzyl}~CHj-~ and nis 1.

A further object of the present invention are compounds of formula I, wherein nis 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
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Especially preferred fromthis group are conpounds,
wherein R and R2 are phenyl, optionally substituted

WORH0RAPen or | ower al kyl, for exanple the fQUTHRH2AYH014840
-7~

compounds

rac- 4- phenyl - 8- (1- phenyl - cycl ohexyl ) -2, 8-di aza-spiro[ 4

. 5] decan-1 - one, H

rac- 4- (4-f1l uoro-phenyl)- 8- [1- N | uor o- phenyl ) -cycl ohe
xyl]-2,8-diaza-spiro[4.5]d O 1-one or rac

8-[1- (4 fl uor o- phenyl ) -cyd he yl

p-tol yl -2, 8-di aza-spiro[ 4. 5]dec Iéone, or wherein
R is thiophenyl and RZ is phenyl, substituted by

£ the follow ng conpounds

?g%%%$§$PPﬁE8?%) enyl) 8- (1-thi ophen-2-)rl-cycl ohexyl
)-2,8-diaza-spiro[4 5] decan-1- 15 one or

rac-4- (4-fluoro-phenyl) - % %,Phgp@hen 3-yl -cycl ohexyl)
-2, 8-di.aza-spi ro[ 4. 5] decan- % or wherein Rl is
phenyl, optionally substltutémB | ogen and R2 is

| oner al kyl, for exanple the follomﬁng conpounds 20
rac
g-the ppiserrgiof 49QHENXIMPCN-audchen with@-cdirag@ndivigr@fighabdl deagent
&CBRnLmone or rac 8-[1-(4-fluoro-phenyl)-cycl ohexyl]
-4- propyl 2,8-diaza-spiro [4.5] decan-1l-one. Further
preferred are conpounds, wherein -A-B- is -O CH2-,
CCH2O, -S-CH2- or  N(benzRIMel@#® and n is 1. A
further object of the present invention are conpounds
fa SR Jefortiigi €N N is 2. An 25 exanple fromthis
group 1s the compound

rac-4- (4-fluoro-phenyl)-8-[1-(4-fl uoro-phenyl)-cycl ohe
ptyl] -2,8-diaza-spiro [4.5] ¢gecafl- 1-one. The present
conpounds of fornmula | and thel armaceutically
acceptable salts can be prepar y, met hods known in
the art, for exanple, hy nessegzBescri bed bel ow,

30 whi ch process coﬁgﬁﬂgggﬁg) reacting a conpound of
formul a WD 2005/ 068462 G+ EP2004/ 014840 -7 H

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 ofa
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 availabie or may be prepared in accordance with
known methods. |



ON HNr3BRR3 6 with a compound of fornmula (CH2)~ O
A'B7 in the presence of AcOH and TMSCN and then with
woa208wvasegpondi ng Gri gnard reagent 5 of for mulPETRPREHAN4840

9 to a conpound of formula H-83 N RI N RZR3 (CHZ)
A'B I wherein the substituents are as described above
dhd fdllmwingsatbreviBionshate beencisdd b) if desired,
separating the obtained racemc forms into

[r.e ntJ QITer s, and if desired, converting
%(ra cgﬁ%%ﬁg%%‘%% anﬁl d into phar maceut i cal I y
&’b@%ﬁﬁ&b:tmﬂa&ﬁhmbcamhttl on salts. The acid addition

f si ¢ conpounds of formula | nmay be
conver‘?1 %1%¥05n%{ﬁ%1 15 correspondi ng free bases by

5 TFAat nifhiprodcttc @id | east a stoichionetric equival ent of
? -lcettr I ase such as sodi um or potassi um
r oxi T88si um carbonat e, sodi um bi carbonat e,
amoni a, and the |ike. The conmpounds of fornula I

Biayieg pomparppripriasdy DipdereRd Wipdtdi 0L o851 dxgRtes], Beatment
%nntg an appropriate base, usually LDA, followed by treatment with an appropriately
substituted nitro alkene 2 results in formation of the nitro alkane 3. Reduction to the

10 amino group facilitated by Raney-Ni and hydrogen, usually at 60 bar pressure and at 55
°C 1n EtOH as solvent results in the formation of 4. Subsequent cyclisation by heating in
toluene under refluk affords the amide 5. Removal of the protecting group under
standard conditions (TFA treatment in DCM for R = Bog; or hydrogenolysis with Pd/C
in DCM, MeOH for R = Bn) affords the diazaspiropiperidines 6 (Scheme 1).

15 Scheme 1
RZ
0 > N0, Hy (60 bar)
R N
O)L OF 2‘_ Ra-Ni .
. . oar EOOH, 51
-60 to -40°C -
Step 4
3
Step 3 2R | Ho Pd/C
toluene NH DCM,MeOH
- ———
refiux, 2h N or TFA, DCM
4 R © 5

HN O 6

wherein R is a N-protecting group, such as BOC or benzyl, and the other substitnents are

as described above,



b) and with the follow ng schenes 1 and 2. 20 The
starting material is comercially avail able or may be
WOREHKE¥d i n accordance with known net hods. WOI/EP2004/014840
2005/ 068462 PCT/ EP2004/ 014840-9-8 The fol | ow ng -

abbrevi ati ons have been used: LDA =
Comnpundsiof Soprdpg hrati atedT MBGN Stretiter peichyh toididyagaith a

5 TEA t
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5 iatreeld (Schieeseil ) Stietker @fithdsistan fso hhariell bat a&ﬂsg R@taBle cyanating

Redu to the 10 .a ogr pfaC|I|tate
' AGCRP e R aripsassprdmato “B’a?roﬁ?chgg%ﬂ*éﬂ@?@amfe

Iahgéﬁﬁ'rongln Et OH as solvent results in the formation
sation by heating in _toluene

fd]g). 01§ub uent cycl.i ]
Qioddp “Carfstagtargias beeecan dBinsndedyt aPriptant peactions can be
REgddedithidihg %rd&b@bﬁénts @ﬁ@n& Mdr @5 6- %\%‘Cl pr other

treatment 1.n

f or C ogenol ysi s
10 '9PE repgentsiiye SHESLE fedpenpeas Bﬁ;etﬁhvém% : ). Suitable Grignard
@a@a&sa@é i%@és@@tfeﬁ @%mlﬁa RYS@%% 15 Scherre 1 Step 1
R2\ z O R3/~N02 R NCZ H2

Step (60 bar) Okt 2 O
-Ra-N ~ NRNLDA THE ROEt 35 CCH 6h -60 to -40C
St ep 4 SchemEZ

0
(CH2>Q/\f o N
b A~ 7 Ny
Oy N N SR
O o S
3 - A\ 8
NS geR AcOH B

6

O N
R'Mghal 9 )
—_— R N 2R3
THF (CHz)n/j/ R
Asg |

All compounds of formulas , 3, 4, 5, 6 and 8 can be prepared in racemic form following
15 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 ¢m) at room

temperature using an ethanol : heptaﬁe mobile phase with UV detection at 220 nM.

hal=Cl, Br, |

The compounds of formula I and their pharmacentically usable addition salts possess
valuable pharmacological properties. Specifically, it has been found that the compounds
20 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.



R2R3 Step 3 R2 R3 H2 Pd/C NH2 tol uene NH DCM MeCH O
refiux, 2h NOor TFA, DCMOCEt 4 R5 R2 R3 NH HNr

WORNB/0fbERein R is a N-protecting group, such XETHEBENE{014840
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benzyl, and the other substitughts are as described
above. WO 2005/ 068462 PCT/ EP2004/014840 -9 Conpounds
of formula 6 are treat 8dutipnderd Satesaker reaction
conditions, with a conpound of formula 7 in the

. ' [y »
DLEAES SR TLANARYANLA 00 Bl PLELERAL Koyt bovin
fergnt BRS) bt €618 liyd Rtjtnolm@‘ﬁlﬁ,tﬂeﬂiﬁlﬁﬂ/{ﬂepﬁom&in 1V t( @ibao life
' t t i ve. d f .
SO AR PR S o PSRl B B TRRAE e oo
lifatachedlogiss) usi ng sui tabl e cyanating reagents (KCN,
acet onecyanohydrin) according to known procedures at

CEBELB T 9E5 B o 0% S €300 25

Kah 2BBemMMgSiladl omiM (15) Drglu@nsegnar d reagent s prepar ed

Medgenced APl o REbukeRuehbcPer P mplrtzh s

(THP). Suitable Gignard reagents are represented by
Glycime g taRic-idhibitionSassBd heGigT-Ab] CH2) [f 0 OH N A B 7 N
O NN RzR3 TMSCN (CHz) | '

On day 1 mammalian cells, (Flp-in™-CHO), transfected with mGlyT-1b cDNA , were
plated at the density of 40,000 cells/well in complete F-12 medium, without hygrémyc,in
in 96-well culture plates. On day 2, the medium was aspirated and the cells were washed
twice with uptake buffer (UB). The cells were then incubated for 20 min at 22°C with
either (i) no potential competitor, (ii) 10 mM non-radicactive glycine , (iii) a
concentration of a potential inhibitor. A range of concentrations of the potential
inhibitor was used to generate data for calculating the concentration of inhibitor
resulting in 50 % of the effect {e.g. ICsq, 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 scintiliation 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 103795 56,73/nd,97
36 67/- 75,nd/281,381
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formfollowing 15 the procedurles described bel ow and
separated into chiral non-racem c enantioners by
prepardiive HRLC usilng eitiBef- a Chirlal pak 92R1dF AD
colum |(5 x 50 cm) at room terrperature usi ng an

et hanol nhaca
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€ P Wh LII ‘\IA\I UC I 2.0
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phar madeutical ly usapble addition saljts possess
val uabl{g pharsmcol ogj cal prgferties.; Specifically, it
has been found that the conpounds 20 of the present
I nvent i jonh—are good—i-phi-biters—of

: oot Mo O LII Ulyblll
transporter I5((UGI yT-1 ﬁ/ers%orrpounds vvere/‘82 82

herei nafter. ¥ 2005/ 068462-/¢%CT/ EP2004/ 014840 -10
Solutions-and materials DVEM conpl ete nedium Nutrienjt
m xture i i e

' E=12 (G beo Lif ;
serum (FBS) 5 % (G bco life technol ogies),
Penicillin/ Streptonycin) % (G bco life technol ogies),

a‘y 8: ORY S Qunls/ldd'(ﬁ/f@ﬂmtﬂ@l blﬁd)ﬂielpﬂ:\armewhnoﬂbgﬂce@)able salts of the
oo R LG 8 L eshngl o kAL AR prmacnic

(REoRs. 121 HﬁMna&;@tlcal Prépardddily Sﬁﬂbe icﬂlnthQregi ora]ly, e.g. in the

| ucose. 1\4 %g ar ogen. Cat..n .
R Oblein fadiad GBI pragtes T anor: Ramlk PR eghutions
GoUEIdR RS sToRR et afinise s c(aﬂC-H.(vaev]:b)also be effected rectally, e.g.

in the form of suppositories, parenterally, e.g. in the form of injection solutions.

The compounds of formula I can be processed with pharmacentically 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, gl'gfcer'ol, vegetable oil and the like. Suitable carriers for suppositories are, for

example, natural or hardened oils, waxes, fats, semmi-liquid or liquid polyols and the Iike.

The pharmaceutical preparations car, 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 ora 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 brmfrmcr one Or more

compounds of formula I and/or pharmaceutically acceptable acid addition salts and, if
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1o On day | manmalian cells, (Flp-inTM CHO,
transfectedwith m@ yT-1b cDNA, were plated at the
WOLEMEBY620f 40, 000 cel I s/well in conplete F-12CRERRH{014840
W t hout hygronmycin in 96-wellizeulture plates. On day
2, the nmediumwas aspirated and the cells were washed
desied covd drimn ot ke therbparttic{ilyBjaluibieesubetahses netd @ ghllaeival

Lncubated for 20 ,m n.at 22C wit ei thery. (i) .no .

SR (OO IRED i e O a O S At Ferers
glycine, (iii) a 15 concentration of a potenti al

i nhirhe horst pAeferasdgediofticniie eatorddricomsthdhe peeerpdtventiomére those,

i nhi.bi t ar .was, us to generate data for_c tl
WD DOnOE PR Tt Srfial BPhR: TREQ P AbE bl ient or
ptdventbi efichtopBrenlalEd}nitiveémpairaent aat Alaheinfer’s Hpease.
conpetitor inhibiting glycine uptake of 50 %9. A

_S 8 : ;j%:e %gsey%%a% fr{])}el’? fﬁ-ﬂﬁ%ﬁﬁ%ﬁ a;%%gﬁ@, %&%ﬁe%&g t([o g’ﬂdjusted to

R dadi0 aefuitetnegtsye e, pafiialpl casedn thercesed ofoud administeation the
W th_gentle shaki and reaction .

Ahiet O TARE 57 T et 02 6 LR [P i BEREY oBY compornd

obirérferildermalad obBf thEkerreglohdingeneouny séa phirtiaceutically acceptable

cintillati ljquid, ,shaken. 3 urs and the. .. .
sPaiepeat T Svide e @b re Tt §fip divided doses and,
18 gl dNEbh) @ik PP edoHi bt also Therckaldarienghadtfound yo baindiveted.

shown in nmouse and human: Exanple No. QyT-1 GlyT-1°

Racepat. Enant . use/ hu Mouse/ hunman e )
T 9B xR s RS0 Baopy g e i AL
tErhperafiefabe2Bin 38R CANHRA 068462 PCT/ EP2004/ 014840

11 E 38 991- 99, 213/- 50 -/132 81,153/- 52 -/73 56

-/161 -/62,82 57 -/93 The ¢ nds,of formula | and
t he phar maceuti cal I5/°BEE %?ggggﬁééggﬁlsoc%?ét he
rac-4-Phenyl-2,8-diaza-spiro[4.5]decan-1-one

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

a) An LDA (14 mmol) solution was prepared by treating diisopropylamine (1.37 g, 14
mmol) with Buli (1.6 M, 8.5 mL, 14 mmo}) at -78 °C in dry THF (10 mL)} under Argon
and allowing to warm up to -20 °C. This solution was then cooled to -60 °C addedtoa
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 #rans-beta-nitrostyrene
(1.93 g, 13 mmol) was added dropwise. The reaction mixture was allowed to warm up fo
room temperature over 1 hand then quenched with ammonium chloride (saturated, 40
mL) and the product extracted with ethyl acetate (2 x 40 mL). The combined organic
exiracts 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-Amin o—1—phenv1—ethvi)-1~benzy1—piperidine—&carboxvlic acid ethyl ester

b) A. solution of rac-1-benzyl-4-(2-nitro- 1-phenyl-ethyl)-piperidine-4-carboxylic acid
ethyl ester (3.18 g, 8 mmol) in dry EtOH (240 mL) 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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maski n
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pharmaceutically acceptable salt thereof and a
t her apeut i Gahdxye 1,1t 1: cfadmmxvafrena]?»s@plabﬁcmag graupof
the present invention, as is a process for their
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The product was then extracied 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
(MANH,). '

| rac-4-[1-(4-Fluoro-phenvl)-2-nitro-ethyl]-piperidine-1.4-dicarboxylic acid 1-tert-butyl
ester 4-ethvl ester
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ethyI ester b) A solut{on of-
rat*% benzyl - 4- (2-ni tro-1-phenyl -ethyl)- piperidine 4-c

arboxylic acid 30 ethyl ester (3.18 r
ECOH %h;tmmf!)ravﬁs(2hw%gh@é@@ﬁ q(fhyi)rhég ﬁ@é@%@ﬂ@me 9 2

R%écl}l 3%119 )1c1ﬁteﬂ§7@ eﬁér §t4 280 Ghan 11§tdl‘uerréf(!2@§ Qak Reated under
npr essi he Teaction WO 2005/ 0684

p@ﬂlgpfgs@ d3ho nggoohrgg;o 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-oxo-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



vessel, the mxture was filtered over celite and the
flltrate evaporated to |l eave the title conpou

WOROYGsH as a dear oil. MS: me = 367.4 (I\/HI]?FT’EP(NO‘”OMSJ'O

10

15

20

25

30

rac- 8- BenK3rl - 4- phenyl - 2, 8- di az&-spi rol4. 51decan-| - one
c) A solution of
pampﬂ(@@%ﬂm | - phenyl - et hyI) 1- benzyl - pi peri di ne-4-c

to| g iRl 3t Ml Kot Rl i 240 0.

oI | ng to roomtenperature and evaporation the

iR xt41tdeFimaso-phenfl)-SeB-Binza-givcd it drgampinbeend $§ - idc@-Flabro-
R,(H,\/I o NHACH (95: 4.5: 0.5) to

a %¢129§Y}ﬁé£% T g%g{,ﬂ/ﬁega?.& %in 47 g, 58 %9 as a white

solid. M5: me = 321.4 (MtH).

- dhe enmm@em,rs opr&-Hi4fnospphanyl)42,5 ticte saive[4 Hdecandl -che Were

SHPRERELAR: o 5 5 o Chizalpgk AD) colymn at roofh fempejausguyiagh 15 %
ethanal :$50% h@ptanmnmrbbﬂeiphamm UVDIENActién bt SEONNL L essqolar

v o G S T R AR CERR R

f||trat| on over cellte the reaction nixture was
s i ] alag elsereahEmiseyd SSGd)hKBdH Dﬁ4MG‘(C2Ph‘:HYDQDS ~diaza-

roc t
5’?%0 %923 c%ﬂn{,lf’ G (B2, SIS 2 0l 4 st PP e
$BHf atempkodstifaric amda(m@ls evp P Armtnobundfthe seledor $tardd bt 0 min at
OB P, Dk i ding Pl aionsf g e residps patived
SoheathyllaceSte pr dngléctetnl Xaty stendahaBbeispletdrmtiddribe absolute

[ o . ..
Paridrton i (- i) eomBheruiue AR 6% 5 decan- 1 - on
e Piperidine-14-dicarboxylic acid 1-tent-butyl ester
4-ethyl ester 20 a) Preparation of Buildiog blicky$

i soni pecotate (20 g, 127 mml) in dioxane : water (I

tisol Ko opt el Fn By AR BT ik Sopisele,

g, 161 nmmol) and the resulting m xture maintai ned at
Tloi asmb@maexf aswud-heayl-28diaza-Fhizo Er ¥ deci:- wase (h@g, 34.7 mmol) in

B RO el Ry PSRN o T Wity R wki By g dropise
oot At evanarat et - PurL T catton be knasl tone oo
e fs R PhE S b Pk Mt Rl e et § W frumgpraroxide

Y5 #s 200 od)) and ltes seshiitiy imthite l@@hdlﬁl@eré‘d aff. Thi solivbwas. diddBlved in

D g e e HEE2 BB omi

esdl evapbraidwyafi@dedthe 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)-1-0%0-2,8-diaza-spiro[4.5 dec- S-Yl]-'cyclohe}:anecarborxitrﬂe

As described above, rac-4-(4-fluoro-phenyl)-2,8-diaza-spiro4.5]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).



WO 2005/ 068462 PCT/ EP2004/ 014840 -14 b) An LDA
sol ution was prepared by treating diisopropyl anm ne

WO(BIBB8¢2 69 mol ) with BulLi (1.6 M 41.3 nl PCIEMM0)4840

10

15

20

at -78 Cin dry THE (45 nL) undeg-Argon and allow ng

to warmup to -20 C. This solution was then cooled to

-60 C addég-1-pi-6l-Fisokodphenylpfl -oxo-2,8-diaza-spiro[4.5) dec-8-y1]-

pi peri di ne-1, 4-di car boxcylféﬁsgci d -t_er,{f— Eutyl est ef

4-ethyl ester (15.44 g,78 Xﬁﬂ%ﬂf}gomﬁﬂ ry THE (45 ml)

at -60 C and allowed to warmup to -40 C over 1 h
whsetestrfind abose (R)-L@-Rioro-phenyl)-2,8-diaza-spiro[4.5)decan-1-one (Peak A,

-fluoro-trans-beta-nitrostyrene (10.0 60 nmol).in
o0 R B0 1 S ARG EHeG SUTPORRS (116 The) Whldh v
rabkditieCasipshid $DEERIS:Gn e B3P (RIQI)o0M tenperature
over 1 h and then quenched wi th amoni um chl ori de

BT oCBh o SR8 e St Steco greohgranscarbonitrl

extracts were the_n washed with brine, dried over
sﬂmﬂeum‘tmdlabatr@,(S)HLJ(4&I1ﬁﬁogh€nﬁ¥§¥8°diaiae§t’ird[&5 bl tohBePeak B,

bléb l n%ﬁ,;: @E&%ﬁ&g w%s2 gtrz}fpgﬁgﬁgo tlg@titﬂasco%liloiu%t&t(ﬂg lng,o G/ &‘%.:h was

rgaifed 25 Ahit@sdlidphBnyh/eat h5d.3 (=B t - but yl - pi peri di ne
-1 4-dicarboxyllc acid ethyl ester <c¢) A solution of

rac-4-[1-(4-fluoro-phenyl)-2-nitro-ethyl]-piperidine-1
, 4- di carboxylic 15 acid 1-t§1"f‘-‘-"‘ﬂglyl ester 4-ethyl
ester (26.6 g, 60 mmol) in dry EtOH (600 nlL) was

el crien I-sqnpheﬁﬁa?raroﬁgﬁﬁpg,sqﬁaﬁasﬁﬂo J@.@ﬁ@h—ﬂqn@o bar

at 50 Ctfor 20 h. After cooling and deconpression of

the reaction vessel, the mxture was . filtere ver

pEpESEAcE Tt"r&'q-"(fglrW’r‘%t@e%]é%g‘n‘ﬁ%zéa‘PFBH-@%%gt s title

g@dpﬁfbfwhecﬁazsmﬁnge (rﬂtﬁ) r%% mnﬁ%ﬁb @adryOrHIE MU &) Wader ath®@Gt 0 °C
ire n e hex ep. X .

r%?é.aﬁdfipfmyﬁa‘%grﬁﬂ@ﬁy% n%dsf%l\dzmsﬂé?a%zépép?ﬁﬁwog fnd the resulting

datane-8owad ROwynh Gp &6 kébrh @éthp Uttt ov@sight. e action was quenched

ol uti of ) . .
ﬁ%{éﬁaa@nawﬁ smmasm ahlridasolutipn (g3t 20 gely) angitheprodpefgxtracted
w@iﬂfretlhﬁl‘i avcafaiagegw Sgir)nﬂ?i '@hﬁé&l{dﬁg@&b?anﬁ@é:{%f@ we}ﬁ@th@%fghaﬁed with
i.n, tol uen ) \as ed under _ reflux_faor 3 . h.
Arring (50 6!35r éaec? Qver é@i‘?% tea fltpred apg SpaRORTtEd nLhe residue was
i Hedaf chi@mbtoflaBhy 8nGAR M Mitink Avill! DGM 8R1eW9H AFHROH (95 : 4.5:
white solid after“trituration from hot pentane. M :
-2 te afiged the@ifleigpmpound (430 mg, 94 %) as a white solid.

NS - fi/k 4-Febsnprphenyl ) - 2, 8- di aza- spiro[ 4. 51decan-1 - on
e

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-oxo-4-phenyl-2,8-diaza-spiro[4.5}dec-8-y1)-
-cyclohexanecarbonitrile (200 mg, 0.6 mmol) was converted to the title compound (186
mg, 78 %) (using p-tolylmagnesium bromide instead of phenyimagnesium bromide)
which was obtained as a white solid. MS: m/e = 403.6 (M-I—H).

Example 3

rac-4-Phenyl-8-(1-m-tolyl-cyclohexyl)-2,8-diaza-spiro[4.5]decan-1-one
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e) A solution of
rac-4-(4-fl uoro-phenyl)-1-oxo-2, 8-di aza-spiro[ 4. 5] deca
womeBe@#aizboxylic acid tert-butyl ester (46.0P§I/EP3E4/014840
nunol) in DCM (260 m,) contaimi.ng TFA (150 n_, 1.32
30 not) was stirred vigorously at 0 C for 15 mn. The
Té 5%61111:% dx{odb®lvaS (B gteﬂlapp&&zﬁelol) ilikey ’MBHS 3, Mnd@Qfgon at -

d t h duct t d t
LRI e e O TR
aﬂ@l.tl?er regélgﬁg iiti SR BN Wk B0ie) 0 c@BEkr tt emhddtheeth @eer

sodiumsulTate., Filtration and, evaporati g forded futi
teppereiire 6VeA0 070 GEsass BP0 6T rqgwise 1o a solution

oQEPPY P—%x&zéz l%gz 86&32@-5 E SYKHcISeﬂ;‘%cﬂ&e&ﬁﬁ@ﬁxbomtrﬂe (200

trlturatlon et hyl tate e 249. 2
mEMPH mmc(l):\a)n dry THF (3 mL) an the solution stirred overnight at room

tedl‘nréét g:!a‘ 01;1?6( ﬁm \):asa;tén&iéaziﬂ" BPhdBldn SAd8ERdATdm Sfl8ride solution
(she il m;L)zan@thﬁ alzcmhlébfrwzﬁdwﬂé@hﬂaméﬁéz 5 2pgaL). The combined
%éﬂé b%gﬁ? &fe then washed with brine (20 mL), dried over sodium sulfate, filtered

uor o- phenyl) -2, 8-di aza-spiro[ 4. 5] dgcan-|.-q
awd Wﬂw)ra@ép Tharestiiussaspuaiisd Ry Sbrosmtesmp ?féféﬁ%‘lﬁd clufing with

W‘ Iﬁgﬁf@ﬂt rSaE)lB & HirAdheridcoap ~iAaned meg, BH%) as a
ep ane %Egge W h UVrdet ecti (;)n at 22(0 nM °
whétessobidl ar corrponent (Peak 1) corresponds to the

I\i@pﬁ n4d3 §ee bel ow). El ucidation of absolute

6cheni's To a solution of

4-(4-fluoro- phenyl) 2,8-diaza- 10
spi ro[ 4. 5] decan- 1- one (Peal®E¥smpkoing, 0.2 mml) in
met hanol (10 nmL) was added 1R-(-)-canphorsulfonic

riﬂblé-dPﬁélngftl% Ggo-tCQYIZ?_\rgg?Ja%rY}?a% -8iRfa- d{tl sRicsdligmed for

The esulting mxture was
evaporated and t-he residue crystallized fronL E% 8l
fecBtsatibed far sikargple 36:135131 -8)-ox0-faghentlr hiddirzarsPEA-Jere -7l

q%&a y mal{]e%grb ?tts—n%t(? IH%E 0. g BI)QMS %Eh\%@te&@@ tieitte @8npound (11

Prepar ati on, of
By b dﬁn)r(glsﬂngdeiodoﬁﬂuene instead of 3~1odotoluene) which was obtained as a white

1- 2 8- di aza-spiro[ 4. 5]
‘H@@réﬂér -%Yé@ ane'arbonitrile To a mixture
of rac- 4- phenyl - 2 8-di aza-spiro[ 4. 5] decan-1-one (8.0 g,

34.7 mmol) in AcOH (80 ni)Exempladded cycl ohexanone
(3-4 g, 34.7 mmol ) followed by the dropwi se addition

Lo LLpRagt 6 25) decan-1-
%c B D e S S N
resulting mxture was poured onto i ce -, sodi )
hydeoatoed for @8le 208 L) ke DHETHESOTE PP £ Kiec-8-7
iol’gexgxllécta%o%ﬁ‘aﬁé (200-5!{? 0L VRS @nsatdamedht fitle compound (146

mg, 61 %) (using 1-fluoro-3-iodobenzene instead of 3-iodotoluene) which was obtained
as a ‘white solid. MS: m/e =407.5 (M+I-Ir).

‘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 14.5}dec-8-y1)-
cyclohexanecarbonitrile (200 mg, 0.6 mmol) was converted to the title compound (96
me, 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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DCM (50 nmL) and washed with water (40 nL) and dried
over sodiumsulfate. Filtration and evaporation

‘cafboscded the title conpound (7.25 g, 62 % aPCI/RAGPMLI4340

solid after purification by sigica gel chromatography
eluting with DCM: MeOH (9: 1). M5 : me = 25 338.3
( M-H)

Example 7 . .
rac- 1-[ 4- (4- Fl uor o- phenyl ) - 1- oXo- 2, 8- di aza- spi xo [ 4. 5]
dec-8-yl]-cycl ohexanecarbonitrjle_  As descr, hed.above,
raraﬁ—-[4:Mihloa@nr@epﬂéﬁyqﬂthﬂ:ﬁph%vl@pﬁ-%f%?}H{ﬂﬁgéﬁ‘%ﬂ@' Rone
e (10.0 g, 40.3 mmol) was converted to the title
eBarfiple 20rad 1 - bgH-4 hb aldied-psops. 5 \at-Beyl)-
ASUREHDC B Lertlple2-ald S‘M(;MH—I) R 560 0686
pdvherREoabonitaled 200 wmg, 0.6 mmol) was converted to the title compound (96
) ~645 L = ANRRYED zehe R60d oF sdbdAshent Y wWhidh Brhelobtained
ré%,_i’;gzo{)]‘ty&réég 0 er>8<a4riecar bozni teri I él As descri be)d above,
o Rwhit¢ glid. W46 ondnardZBY-BL8- di aza- spi ro[ 4. 5] decan- | - on
e (Peak A, 150 ng, 0.4 mmol) was converted to the

title conmpound (116 ngy, 54 #he@h was 5 obtai ned as
a white solid. M5: nfe = 356.5 (M+H).

(S)-1-[4-(4-Fl uoro-phenyl)-1-0x0-2,8-di aza-spirof 4.
rc-48PheRylc El-thisidhnsemetfipbepyle cydebeag é’pﬁ‘%‘@&a‘éﬁ%ﬂ’/@;ﬂ decan-1-
) - 4- (4-fluoro-phenyl)-2, 8-diaza-spi ro[ 4. 5] decan- 1- on

€ (Peak B, 150 ng, 0.4 mmol) was converted to the

title conpound (116 ng, 54 % which was, obtai as
Shilessribet ot exmmple Tnrac-1-(3agost-plany-2.5 a@zgm{ﬂ[g%ide %8-51)-

crygfo 4&5@%'%6&&&%%2@5%3’,|¢§1¥£ﬁ&f‘ﬁ¥§&&n‘v@nt§i & B aitle phiapbdnd (169

) - a

ecan-1-one sol ution of

- mc63 W wing-Mioghbengonfigrifednsicatnh biodoturne) whighywas obtained

cycl ehexanecarqoni tr ] Qonng, 1.2 nmol) in dry THE
?ﬁ“?&%éﬁ(geﬁ%:}g}gn %1%78606% %a?s added phenyl magnesi um -
bromde (1 Min THF, 3.5 nL, 3.6 nnol) and the

resulting 15 mxture al | ondgamplafhr m up to room

- tenperature overnight. The reaction was quenched by

th it R chl:Qlf i REIW ~ben2énitril
N e o e A e e e S
5_0 m) . _The conbi ned or_gani C extracts were theP gﬁsh_ggll)_
Wis Hlescritredrfer é:&ilnph;%radfh-@dOEQréTP@éﬂr%ﬁ;@?PTsaFg,4' ge-ary

fcjirc!lct)ﬁéxea%egﬁgo&%@(&@ £9: 0.8 BEmEE $29 UEnWRRd 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—Ox§-4—pheny1—2 ,8-diaza-spiro[4.5]dec- 8-y1)-cyclohexyl] -benzonitrile

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 (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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purified by chromatography on silica gel eluting with
DCM : MeOH : NH4OH (95: 4.5: 20 0.5) to afford the

WO 0p3/g8¢@npound (430 ng, 94 % as a white sol iRCT/ENS4/014840

me = 389.3 (MtH). Exanple 2 -19-
rac- 4- Phenyl - 8- (1-p-tol yl -cycl ohexyl) -2, 8-di aza-spi ro[
Aé deigipealiol exanple Asaceserdsoed photyl-@@dke sgiro[4.5] dec-8-y1)-

B e
PGPS B, b e SamARD 36 et
b AR BSS 8bt HPHESIRE MOWATE S 261 A A

me = 403.6 (M+H). Exanple 3

rac- 4- Phenyl - 8- (1-mtol yl - Byashgleaezyl ) - 2, 8- di aza-spiro
[4.5] decan- |-one WO 2005/068462 PCT/ EP2004/ 014840

-17- To a solution of 3-jodotol yene , (388 .1 )
rde.l;ﬁMFﬁWrﬁlsmﬂﬁ-&%ﬁdaw L gyt g gl Bpisdiy BB 1-one

I sopropyl magnesi um chloride (2 Msolution in THF, 977
Aé'—des@ri&d[fﬂp %ﬁacmﬁﬁ g, ﬁ?ﬁH(ISS?—%LMn?m,Mm-s@hb buEided-&-71)-
warmup to, 0 C ove n en to rog e r r
HUPEDCHTROTITHE (FULTE 1R BEN 0P G AG (R Eif Thaq poind (150
o6 QAVd; gustiﬁ’g 2i5MaldoRInead of 3-iodotoluene) which was obtained as a white
rac-| - -oxo-4-ern -2,8-diaza-spiro[ 4. 5] dec-8-yl)-cy
selighManedeaT BdArtMid)- (200 ng, 0.6 mol) in dry THF

(3 nm.) and the solution stirred overnight at room

tenperature. The reaction Wsm@leidched by the addition
of ammonium chloride solution (sat., 10 nlL) and the

roduct extracted with hyl.. acet at 2. .
Bt n M h T e D e s PR AR P i Lone
(20 m), dried over sodiumsulfate, filtered | 0 and
£YARRHBLERr efﬁ%FIeGj_? ke (Wasoauphdnybol,8hdiathspormid.6 iteardtih)-

on silica gel .eluting w.t o MeOH, i, N g
qyotphexanecaroopitrile @PP et OrJ]H:B“PDﬂv‘II"% °88ﬂ$§6€§nt8"“f‘%lﬂe ﬁ%rilpoilf‘d G 7
r°4@g12§ 98 (udfRl LeioaBArishle MBtcad B B-igdotBBiefic) Wik waEnlatripkd as a white
sodiel MPrady - H9G1NTHY yI - cycl ohexyl ) - 2, 8- di aza- spir o[

4. 5] decan-1-one As described for exanple 3,

rac- 1- (1- oxo- 4- phenyl - 2, 8- dizaagispi r o[ 4. 5] dec- 8-yl ) -

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- (S—triﬂuoromeﬂwxy-phenyl)—cyclohexyl] -2,8-diaza-spiro[4.5]decan~

J1-one

As described for example 3, rac—1—(1—oxo—é‘c—phenyl—z,ﬁ‘~diaza~spi:o[4.5]dec—8—y1)—
cyclohexanecarbonitrile (200 mg, 0.6 mmol) was converted to the title compound (115



10

15

20

25,

cycl ohexanecarbonitrile (200 ng, 0.6 mml) was
converted to the title conpound (11 ng, 5 % (using
wo2oimetsol uene i nstead of 3-iodotol uene) whi cRCRES2004/014840
obtained as a white solid. Msp- me = 403.6 (M+H). 20
Exanple 5
mfca@r @) kLgsu(g33ﬁ]lh*ﬂﬂifcﬁoﬁiéﬂibycwlo@d@én@&&)ﬁﬁbﬂe&@r@ﬁﬂ?mdﬁﬁlﬂﬁnﬁ) ghich was
za-spiro[4 decan one ]& Eﬁrlbed for exanple
o@wéa&aw itgxelid-Mise mye =A78: 21 M3 s pi r o 4. 5] dec- 8-yl ) -
cycl ohexanecarbonitrile (200 ng, 0.6 mml) was

converted to the title co 1446 ng, 61 % (using

1-fl uoro- 3-i odobenzene instea of 3- iodotoluene) whi ch
was _obt ai ned 25 as

o H}lenyl-ﬁx(énﬁp@plﬁnr%gfmqg&oi{exib 2,8- chaza—spv:oﬁ: 5]dec 494:Pone
(3, 4- Di uor o- phenyl ) -cycl ohexyl] -4-phenyl -
A8 dgécﬁ%éd ﬁ)? lekBmipfe Rkadeqarxb-Hpheny, Sié&sz—sﬂue@[éﬁd)dec- i)~

C}?éghe}aléegarbj@@;’qﬂ%ﬁgﬂ IS 9. Wa&%ya%ﬁnrvsftﬁd g)J %‘8 éﬂﬂg corP})ound (77
o R) %Qﬁgﬂe eapRAbthidphend R0Ra86f 3 Sodotolehy) wiash was obtained as a

dnverte o the t|tIe onpound (96 30 ng, 38 %
b(rwmn@ MSZI@/GFFG%‘?MM*}@dobenzene i nstead of

3-i odot ol uene) which was obtained as a white solid.

MS : me = 425.6 (MrH): VE}&Q@IE/l@68462
PCT/ EP2004/ 014840 -18 Exanple 7 rac- 8-

4- Chl or o- hen cycl ohex dlaza spi
rac.r fPACSEF}Ob&éf ﬂm)bé nylad8 g&%r%b‘é’é%ﬁ&”e&inﬁ% 3,
rac-1-(1-oxo- 4 phenyl - 2, 8- di aza- spi ro[ 4. 5] dec- 8-yl ) -

LY&sahuanesarbae Urral:Jle(lé&QQ%enﬁ ﬁ8rdrxﬂa)spwaé4 5]dec-8-y1)-
co

mga;gzlzfué;@aa@g (1 FRIREHGeh 25 )l i 0

4 &8 lchibrid¥Ensteatd & Sagngsim bromide)
@314 @igﬁ%g%; cﬁﬁllgﬁygﬁg h&i5R lchibrid¥Ensteatl & phedfl s

1- ,
w(mwhwas pteiresrkastpThifsTieHg: #-S:ya(ﬁn%i%-f‘ (M5EB: i aza- spiro
[4.5] decan-1- one 1o As described for exanple 3,

rac- 1- (1- oxo- 4- phenyl - 2, 8- gixa#plesi8 r o[ 4. 5] dec- 8-yl ) -
cycl ohexanecarbonitrile (200 ng, 0.6 mmol) was

converted to the title co ng
taci o oG EdepamivHFirmhesE) Frgér‘%%l? 8%}“%?[31 uer?"sl 3&?% ch
was obt ai ned _

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

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-(I—Cyclopropykcyclohexyl)~4-pheny1—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-y1)-
cyclohexanecarbonitrile (150 mg, 0.44 mmol) was converted {o the title compound (21

mg, 12 %) (using cyclopropyimagnesium bromide instead of phenylmacnesmm
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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as a white solid. M5 : W = 457.6 (MH). Exanple 9 15
rac-4- [ 1-(1-Oxo-4-phenyl-2,8-diaza-spiro [4.5]

Wazos/868¢67) - cycl ohexyl ] -benzonitrile As descr iB§ddER2894/014840

exanple 3, -21 -
rac- 1- (1- oxo- 4- phenyl - 2, 8- di aza-spiro[ 4. 5] dec- 8-yl ) -
ﬁy@éseﬁ@aaﬂm@ﬁﬂ@ge llt:;,rﬂata ((12&@) ﬁ%}h&ﬁjﬂ@ m&zh-spﬁg[dl 5)dec-8-y1)-

égfro%gf&%ﬁp{ ! @é Laael 3@568817%?%51&?@} %\Fllﬁ e i d<12

@JgI @0) &hidls was oviinke a§@b¢h@te sHR. M¥:@nfe 4&545 Mt -

Exanple 10 rac-3- [ 1- (1-Oxo-4-phenyl- -di aza- spi ro
[4.5] dec-8-yl)-cyclohexyl]. -be zon|tr| I e As
descri bed for exanple 3, xample 2

rac- 1- (1- oxo- 4- phenyl - 2, 8- di aza-spiro[ 4. 5] dec- 8-yl ) -
ﬁmL[qt(emﬁﬁ;@pb@;mnty{)Ldyelo&aﬁﬁ] ﬂ%heﬁ);ﬁz ST k- A% [4.5]decan-1-one

converted to the title conpoun ng, 31 % (using

L e 2 S i

nﬁﬂiﬂ‘l@kﬁ:ekaﬂboﬁﬁﬁ} Bﬂ-m 0.47 mmol) was converted to the title compound (55

&/ZE%}? hen ycI ohe 4 p enyl. ?2 85?%'&8 ﬁ}%g%hnagneﬂum
broh%désswﬂﬁ:a%ds *aeduﬁéarasaﬁ&ﬁm s%ha, MS m/e = 367.3 (M+H).

" rac-1-(1-oxo-4-phenyl -2, 8-di aza- sp|r0[4 5] dec-8-yl) -
.cycl ohexanecarbonitrile (280 gglq .6 Mol ) was

converted to the title co ng, 27 % (using

4- et hox) , phenyl magnesi um broni de i nstead of
Rhenyd-PREREheAy])-8LQ -&ﬁ 1-sRidHex saataaw@@lo [a$}decan-1-one
v\,hlte50|dSPI ﬂqy. r@ )r% . 5Exarrp|e12

355%% r[egf/ea%?’ e e%n‘fw?l hard. R§ iﬁﬁéﬂg@ i ’ééﬁ%?% 1-one
(3700 mg, 0 6 mmol) was conVeftgd go gie a’ltﬂle comprocl)Jtng %T?arélég, 72';3 %l) )Whlch was
i A LRI 2 5 st a0l 4 5] dec: 8-

converted to the title conpound (150 ng, 61 % (using
3-i odoani sol e i nstead of B-E;@ﬁqn@tyene) whi ch was
obtained as a white 1o solid. M5 : nle = 419.5 (M+H).

Exanpl e 13 . .
et Fqre-ahee sy CpReilyEbeamls rdiase il pldscgod-one
i aza-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-Flaoro-phenyl)-8-{1-(4-fluoro-phenyl)-cyclohexyl]-2,8-diaza-spiro[4.5]decan-

1-one
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As described for exanple 3,
rac-1- (1- oxo- 4- phenyl - 2, 8-di aza-spi ro[ 4. 5] dec- 8-yl ) -

wooyes/mberanecarbonitrile (200 ng, 0.6 Ml ) WRST/EP2004/014840

converted to the title conpoupd,(37 15 ng, 15 %
(using 2-iodoanisole instead of 3-iodotol uene) which

AP Ses Ot R fﬂﬁgxa%ﬁ:ﬂ@l W18 4-B0bioIphMB1 )2, 80827 s8] 55) decan-1-one

Ex
éléjca 4- anfwgaqomrtcdtﬁq the tidhe spEPRBRY (3G - %y Chsosk
ﬂﬁldroﬁh@r;ﬁh@gzrémﬁﬁi B de Rlst QA Dhery1 AR SR nfSr AGRET IRRH was

for, exanpl e
Qh&@nideﬂawkﬁemlﬁhévﬁ%nﬁeg@56&@4@@ro[4 5] dec- 8-yl ) -

cycl ohexanecarbonitrile (200 ng, 0.6 mmvl) was

romo-4- (trifluoronethoxy)benzené 1 nstead o
%ﬁﬂédotoluene) which was obtained as a white solid.
MS : me = 473.5 (M+H). Exanple 15 25
A@&esént?éaeﬂay beashilld 24- %ct éR§J4ugtﬂ)£@rbtméMymemma)m%%ﬁ&[qhsqaecan_l-

yl]-2, 8- dlaza spirof ecan- one” As descri

$ §1g30.3 mmol) was converted to the titie compound (29 mg, 24 % jwhich was

mhédaslaﬁfmeéomhqmlmﬁe&@seszmmgr 0[4 5] dec 8-yl)-
cydohexanecarbonltrlle (200 nyg,

005/ 068462
2.8-diaza-spirof{4.5]decan-

ﬁgggrlffuoronethoxy)lodobenzenellnstead of
3-10dot ol uene) which was obtained as a white solid.

M5! = 473. MrH) . EX | e 16
%‘é@sm% F’L%DR%&% FﬂFCI)G éﬁﬁ'ﬁ a(gpfy}%l espéﬁ%ﬂw}%—digzagsmcggéj decan-1-
i (‘95'4:1%]() ﬂ%ﬁﬁﬂwaso;eﬁvéﬂ@é 1@ GitleRBFpbARA (esgamgl 0 &) which was

1 4-’ph - d] 4.5]d |
e sxanbua B s | e o S B B%ml% s

converted to the title conpound (77 nmg, 22 %9 (using
3- br onot hi ophene i nst ead Oﬁﬁé&ﬁﬁ&hﬁ(ﬂ uene) whi ch was
obtalned as a brown oil. M5: " me = 395.4 (M+H).

le 17
n& %iu@wpbﬁa-ﬂw -[1-(Ftiuprptrbeprl-sydobsal2- S lisrsrping] 5] decan-
g%ﬁg | -one As described for exanple 1,
rac-l-(l-oxo-4-pheny|-2,8-diaza-spiro[4.5]dec-8-y|)-

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

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

i-one
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cycl ohexanecarbonitrile (160 ng, 0.5 mMmv].) was

converted to the title conpound (26 ng, 14 % (using
wocyed/whaszy| magnesi um chl ori de i nstead of PCT/EP2004/014340

phenyl magnesi um bromni de) whicjy was obtai ned as a

white solid. M5: me = 395.4 (MtH). 15 Exanple 18

A3z Bited f@éﬁ!n%ﬁ?erﬁ Y&o&y@Lﬂﬂb‘%é)ﬁh)anﬂ)—Q@eaﬂﬁ\éka—gplﬁa @'S%e%aﬁ@ -one

iro [4.5] decan-I-one descri b for exanp

(PRt §-4 mane)) wap ﬁ@rﬁvrteé tg thg %tieacchppq@riz( 15y é%hwlpalcyt was
AL ONEXANERALRANMY i dfe L1605y 0. 5 ol ) was
converted to the title compound (46 ngy, 26 % (using
cycl openymmagnesi um chl ori de |nstead of

phenyl magnesi um broni de) 2B%ampleR®was obt ai ned as a
white solid. M5: me = 381.5 (MtH). Exanple 19
rﬁ@@-(@—ﬁl&or@gﬁl @@M%&-Yﬁﬂ@&%ﬁé‘tﬁ}d?h@ﬂﬁﬁ%%rd@héqrﬁ%ﬁ@-
iro | -one As described for exanplé 1,
SPE@L15@m29%b0nﬁphenyl 2, 8-di aza- spi ro[ 4. 5] dec-8-yl) -
cycl ohexanecarbonitrile (150 ng, 0.44 nmmol) was

fgﬁﬁ &fﬂe@%ﬂ&aﬁl ?elf iid.a. @oﬂ%}H ﬁ}n’l @él%&%pué{% 58ecan-1-one

SI ng cyc magnesi um b I NSt ea

) st E@W’@réi)fo\m e PRIk 1A Amm 42 SoNhighwas
le 20
O%Q:!J.{‘lgi ?SM@f hitdUofid™ H\@SE';}%D? (:Ml’ﬁlji}s ﬁnp e

rac- sopropy ohexyl) 4 phenyl - 2, 8- di aza-spir
0 [4 5] decan-I-one WD 2005/ 068462 PCT/ EP2004/ 014840

-21 As described for exanpFeamule 30

rac-1- (I - oxo-4-phenyl -2, 8- di aza- sp|r0[4 5]dec 8-yl)-
1591 VX ATREALOORT) Sb 2004 e £ 8 WBScyclohexyil-
converted to the trtre compoun ng ic

ined as a white solid. M5 : me = 355.5 (MtH)
Exanple 21 5 rac
J33 c%e%?(rl 5 [dﬁ’@%%ﬁ 29, F%?glrf;e £ ﬂﬁ(&ﬂgg%?ﬂ)lz s,dcdgir%@ggiéﬁ% 'ﬁdéﬁaﬁZl -one

(286 1, 0.5 ool avpivenydrc 8- HlaceppPONh ) BEPEE) Wi vas

ay el AR Nhké | @47 mol ) was
conv§§%ed tg@% glgﬁélégg%%%%und (5% ng, 32 % (using
2-met hyl - | - propenyl magnesi um br om de i nst ead of

phenyl magnesi um broni de) Wrimhledds obtai ned as a
white solid. M5: me = 367.3 (MtH). 10 Exanple 22

rac-3-{1-[4-(4-Fluoro-phenyl)- 1-0x0-2,8-diaza-spiro[4.5]dec-8-yl]-cyclohexyl}-

benzonitrile

As described for example 10, rs}c~4—(4—ﬂuoro—pheny1)-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, S—digza—

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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WO2005/068462

S

rac-4-(4-Fl uoro-phenyl)-8-(l-p-tolyl-cycl ohexyl)-2,8-d
i aza-spiro[ 4.5] decan-1-one As described for exanple
; PCT/EP2004/014840
rac-4-(4-fluoro-phenyl)-2, 8-dihaza- spi ro[ 4. 5] decan- 1| -on
e (200 ng, 0.6 nmmol) was convérted to the title

conpound (173 ngy, 73 % %?pr@,? obtai ned as a white
solid. M5 : nle = 421.4 (MtH 7 15 Exanple 23

rac-4-(4-Fl uoro-phenyl)-8-(1-mtolyl-cycl ghexyl)-2, 8-d
rdcag-8-Fhiorophe Bl B8 d a3 imahexy-fbend €Y ¢ Hok8ukiagap| e

3, <4- (4-fl uoro-phenyl)-2, 8-di aza-spiro[ 4. 5]
S%%@%E‘F‘@%%g“%ezoo my, 0.6 mmol) was converted to the
title conmpound (100 ng, 42 % which was_ obtained as a
Meicﬁb&@Edrdzxaﬂhﬁe:12n1{ae—47=(%ﬂmoﬂ)-pm)_—z,@adlg@amcé&Q ecan-1-one

rac-4-(4-Fl uoro-phenyl):8 - 0- = OV lo 18R &
2 aedhT ropal R BURR I SR BRI P ey e
Ftained as a white solid. MS : m/e=437.5 (M+H).
rac-4-(4-fluoro-phenyl)-2, 8-di aza-spiro[ 4. 5] decan-1-on

e (200 ng, 0.6 mmol) vvasE:_%gy d tothe title
- compound (36 ng, 15 % whicC vééggobt ained as a white

solid. M5: me = 421.5 (MtH). 25 Exanple 25 ]
a8a= (4= dorok plengh i BR(AHjrifBaqromethoxy-phenyl)-cyclohexyl]-2,8-diaza-
1-(4-fluoro-phenyl)-cycl ohexyl]-2,8-diaza-spiro [4.5]

he1dgcamnlrodp 2005/ 068462 PCT/ EP2004/ 014840 -22 As
descri bed for exanple 1,

K Gesdilicl-fit eonelohs nyd-2-(2; Bt phen i o plipzgispiro [4.5]decan-1-one

-] - 1.0 . . t a
155 bamposhrsefiorgatotiblitl UBApE QM BI04, 4 0 bifich s
ShREQRNS BRI BReHIE NS Me onicdS (Mrskidad of
phenyl magnesi um br om de) which was obtained as a

white solid. M5 : nle = 42?@&%@ 5

(R)-4-(4-Fl uoro-phenyl)-8-[T-(4-fluoro-phenyl)-c

cl ohexyl | - 2, 8-di aza- spi ro(4. 5l decan- 1-one As ‘ )
%@Eﬁi—?ﬁﬁwé-@heﬁﬁﬂﬁIl-Q3-2ﬁﬂuammethoxy—phenyl)-cyclohexgd]-2,8~d.1aza—
(R)-4-(4-fluoro-phenyl)-2,8-diaza-spiro[4.5]decan-| -

spicol¢ PO%ecAn-1-8P%3 ol ) was converted to the title

compound (29 ng, 24 %Y which was obtained as a whi ﬁ(f 1
?8|die§1ribé@fd}766c&n§1e425ﬂa5—4(—Mhﬂﬁlorolﬁhenyl)—?,,Sfd.laza-spn"o[4.5 ecan-1-one

S(g?t%q_ Jf{;g,,(tgé- g;lngtgl,g}%_gg ?qeng%l&g% ?o&%%&:&tf}{c%%q{lﬂfdr{lgg Y4, B2 O ChRIR was

obtained as a white solid. MS: m/e =491.5 (M+H).
Example 36

rac—4—(4—F1uoro-pheny1)~8—(l—ﬂliophenw2—Y1-cyclohexy1)—2,S-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—F1uor0~phenyl)—8-[1-(5-methyl—thiophen—z-yl)—cyclohexyl]-Z,S-diaza—

spiro[4.5]decan-1-one
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1-one As described for exanple 24-rac,
(S)-4-(4-fluoro-phenyl)-2,8-diaza-spiro[ 4. 5] decan-1 -

woones/684s2ng, 0.3 Mol ) was converted to the tiPCTEP2004/014840

compound (35 ng, 30 9% whi ch Ve, obtai ned as a white

solid. MS: nale = 425.5 (MtH)” 15 Exanpl e 26

A R X SR Py b2 G il ome

© (8¢ mg 0.28 ommpolhsvagd esuveitbd th the titlexamzlomns, (50 mg, 42% ) (using 2-

-4 (44 - L )- - di - SRI. Q4. canyl - -
s O S Rba) o2 Bl ana gl T SaAa b e
sobdpound (180 ngy, 75 % which was 20 obtained as a

I, S0, i nale = 425.4 (MtH). Exanple 27
lQr%gég.fg-e _[421'%((%},}%5 f1 uoro- phenyl ) -cycl ohexyl] -4-
(4-fluoro-phenyl)-2,8-diaza- spiro [4.5] decan-I|-one
As described for exanpl e @Example38
rac-4- (4-fluoro-phenyl)-2,8-diaza-spiro[4.5]decan-1-on

S5 LRG0 B SRR LA L IR birb £yidecan-1-
eelid M5 : rn/fe = 443.5 (M+H). Exanple 28 rac-8-]
| - (4- Chl or o- phenyl ) -cycl ohexyl ] -4-(4-fl uoro-phenyl)-2,

- gi.aza-.spi rol 4. ecan; ~1-0on 005406846 1
Beder 00 62nbigte S5 Rl ael Rt PRl Sy sldecon-one
{180 o, (4-rhinobrwesgoevyte)l 1@ (18- tifleanaa ppind {148 Shg 62 46)- Which was

200 ..0. 6.4 ) _yas,( I to the title = -
S%ﬁsda{%ﬁeﬁggf@é@mﬁff ég?%g+&_§gt ained as a white
solid. M5: me = 441.5 (M. Exanple 29 5
rac- 4- (4- Fl uor o- phenyl ) - 8-Fshm(ple 39i f | uor onet hyl - phenyl
) -cycl ohexyl ] -2, 8-di aza- spiro[4.5]decan-I|-one As
descr, bed f . . . 1
A0 BheBUPR Rimat b apoh s 2 Papymipeldg o toome
-one (200 ng, 0.6 mml) was converted to the title
Aodesoniivel foi &xbomple 3 424 (4vthicotr phersyl)-2,8-diaza-spirol4.5]decan-1-one
(100 mg, 0.28 mmol) was converted to the title compound (26 mg, 15 %) (using 2-

* bromothiazole instead of 3-jodotoluene) which was obtained as a white solid. MS : m/e

=414.4 (M+H).
Example 40
rac-8-( 1—Cyclopmpyl-cyclohexyl)—&(4~ﬂuoro—phen§;1) -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 tifle 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).



obtained as a white solid. M5 : rn/fe = 475.6 (M+H). 10
Exanple 30 rac-4-{1-f4-(4-Fluoro-phenyl)-1-o0xo-2

woSui/REH2Spi rold 51 dec- 8- yI cycl ohexyl | - benromiEPReddB14840
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As described for exanple 9, 26 -

rac- 4- (4-fl uoro- phenyl)-2, 8-di‘aza- spi ro[ 4. 5] decan- | - on
e (200 ng, 0.6 nmol) was Lyed to the title
conmpound (88 ng, 36 % mhic% é@ 15 obtained as a
white solid. M5: me = 432.6 (MtH). Exanple 31

mad-3- Eﬂ'lyl—cy'clohexyl) -4~(4-fiuoro-phenyl)-2,8- dxaza—splro[4 5]decan-1-one
[4-(4-Fl uoro-phenyl)-1-oxo-2, 8-di aza- sp|r0[4 5] dec- 8-y

%&&Xﬁﬂ)%% &a}mpl@ gl gl (L frd oo %eﬂ% o4 Qfa%-sﬁﬁo xﬂﬁpclaﬁ— 1-one
(280 ms, 04 thinobreeshavearied 1o 18: il ecemp pind (28 18ddhh (using -

1odﬁ%5g1cgl§g ]g‘xa.? %%(Ejﬂ)bl' ec\iﬂpa\éﬁg{}gﬁ?héecgyuggg%é%i e
Jsoﬂmopylnh@nesmnﬁmhbrﬁ:é)zmcbmahlpbt@aiml digh® braen plid. MS m/e =
%%Wo%ﬁ phenyl) -8-[1- _

Y- phenyl ) -cycl ohexyl ] -2, 8-di aza-
spiro[4.5] decan-1-one 25 As described for exanple 11,

rac-4- (4-fl uoro-phenyl) - 2, Bxatisplea3spi r o[ 4. 5] decan- 1| - on
e (250 ng, 0.7 mmol) was converted to the title

SRS oS S i

PCT/ EP2004/ 014840 - 24 Exanpl e 33
reet-11-OfoF4-pheryd -B3l8edipta)-s18 ek
exyl]-2, 8-di aza- spi ro[4 5] decan I-one As descrl bed

£t SRR Pl e S e 2 s g 10
ﬁl& 8. 6(3 mOhgvas Oorfvente Ity theetish @@m;;mndom ong B3 %) (Epiag tetrahydro-
}aran— . ne instE ad (194 & ﬂfﬁ&%@ﬁ)w@%ﬁh% 61)%2\%&3&% aFrelNy FSam.

mrzﬁ{e(ﬁsm.ﬁlémﬂ)henyl )-8- [I-
(4-trifluoronetholy-phenyl)-cycl ohexyl]-2, 8-di aza-

rac-4-Phenvl-8-(4-phenvyl-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 tifle 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-vl) -tetrahydro-pyran-3-carbonitrile

a) As described for example 432, rac-4-phenyl-2,8-diaza-spiro{4.5}decan-1-one (150 mg,
0.65 mmuol) 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).

racd-Phenyl-8-(3-phenvl-tetrahydro-pyran-3 ~1)-2.8-diaza-spiro[4.5]decan-1-one

b) As described for example 1, rac 3-(1-oxo-4-phenyl-2,8-diaza-spiro [4.5}dec-8-v1)-
tetrahydro-pyran-3-carbonitrile (54 mg, 0.16 mmol) was converted fo the title



spiro[4.5] decan-1-one 10 As descri bed for exanple 14,
rac-4-(4-fl uoro-phenyl)-2,8-di aza-spiro[ 4. 5] decan- I-on

woe00s(0é§¥d2ng, 0.6 nnnl) was converted to the tPETEP2004/014840
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conpound (10 ng, 4 % which wasg. obtained as a mhlte

solid. M5 : nme = 491.5 (MtH). Exanple 35

{c?t?po%nﬁf? 0% Doy RBAN basBsthdinéBad dnl drhutRrsonaEt RoXymphenyL 3
cl ohex54]-2.8-diaza- i5 spiro[4. 5ﬁdecan | -one As

@ésHr.i bed for exanple 15,

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

e (200 ng, 0.6 nmol) msw@gd to the title

compound (88 rrg, 32 % whi ch was obtained as a white

solid. M5: me = 49 %g

1

rasck wrlilnowmﬂmrwl)p&ré%ryhsn ﬂahYﬁr%gﬁwzn ;%rYZﬁ;?c‘f 88y 1 )

eéxﬁ-p 0@@,31 $RiLEO[ 4. 5] decan-1- one As described for
rac 4-(4- quoro p?enyl) 2 8 d| aza- sp rof

(1T = 36

C o ound (93 ny, 53 % (u3| ng 2 | odothl ophene
' f 3-iodotol uene)) whi ch was obtai ned as a
white solid. 25 M5 : nfe

g hto mst@mdppg@a@_o‘fwéﬁﬁ- )é@oro p%enyls 2,8- aza—splgg fé S]gecan 1-one
%I ; g:il&ﬁgj :%bo&!ilg f@)f}ﬁﬁm@owd)teﬁ dQJsvabel Sndi-828(300 mg, 2.6

ecan one
oagolp\wa

2005/ 068462 EP2004/ 014840
fiaselitiosrof Exanples mg, 2.6 mmo ) mwater 3 )
é&ﬁfﬂig ol ng&%ﬁmly)sﬁt%e&t@'o&)%ﬁteﬁ@lefaﬁiﬂ Afernight and the resulting

lplr;dapgatcﬁl‘tm@ ngg-gﬂthm %ﬁ:ﬁé@%ﬂco X %forg e
QL O o1 %{% P*I&E'e jostead (f+ Iodotol uene))
ohgRan (B e a2y

asavvhlte solid. 5 M5: me =
4276(I\/I+H) Exainrple 38

2. Byt 8235 50b01 4. 51 decan- 1-

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

Example 46

rac-4-(4-Fluoro-phenyl)-8-{4- (4—ﬂuoro-phenyl)-tetral1ydro—thiopyran—4~y1]-Z,S—diaza-

spiro[4.5]decan-1-one

As described for example 25, rac-4- [4~(4—ﬂuoro—pheny1)—1-0}{0—2,8—diaza—spiro[4.5] dec-
8-y1]-tetrahydro-thiopyran-4-carbonitrile (520 mg, 1.4 mmol) was converted to the title
compound {94 mg, 15 %) which was obtained as 2 white solid. MS :m/e=4435
{(M~+H).

Example 47

rac-8-[1-Benzyl-4-(4-flucro-phenyl)-piperidin-4-ylj-4- (4-fluoro-phenyl)-2,8-diaza-

spiro[4.5]decan-1-one




one As described for exanple 16,
rac- 4- (4 fluoro-phenyl)-2, 8-diaza-spiro [4.5]

‘VO?ﬁﬁﬁ one 10 (150 ngy, 0.4 nmol) was conveptREPL004/014840
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t|t e conmpound (108 ny, %r@a whi ch was obt ai ned
as a mhlte solid. Ms: W =14 § 4 (N%FD Exanple 39

Jridine-4.

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

§ & 2stetinta 5 ek&lg%sﬁgoﬂa%ug@ DESBYELEAIokOALDE bk dls@]decan-1-

e i nst éad
oo (360 mgpt.6mmold wasksbrierisd o dctamhe nedipasnd (m g, Foto) Gusing 1-

it ptegmmednrsny O kp e OP Bl s shiainsdana i o9

M8 di/aza43mi (MfH4).5] decan-1-one 20 As descrlbed for

exanple 19, ,
¢ §§!}—4’18 aza-

gﬁgﬁg&@&@éﬂi;gg @@ mhlch was obtained as a |ight
yellow solid. M5 : me = 371.3 (MtH). Exanple 41

T
spxaifb Rle34:vl] -plpendme— -carbonltrﬂe (500 mg, 1.1 minol) was converted to the

805 uadid @3 5% BB Viykn el o@éaﬁ}%&‘aég%ﬁkéoﬁéldeca” I-on

conver e title
M@Wﬂl&dﬂ(ﬁl’%{l\ﬁgﬂ)ﬁ % which was obtained as a white
solid. M5: me = 373.6 (MH). WO 2005/ 068462
PCT/ EP2004/ 014840 -26 Exag%n? %
rac- 8- (1- Et hyl -cycl ohexyl) %F ?uoro phenyl)-2,8-dia
za-spiro[ 4. 5] decan-1-one As described for exanple 3,
fazct-Phérl-B8-( aplenygheyddhep i B2, Sidiza-spivd (4] |4lesqn-1-one
decan-1-one (200 ng, 0.6 nnDI) was converted to the

and |sopropylnagneS|un1chIor|de) whi ch was obht ai ned
asAaddsigbed for evamslo Kb g radvis-phemid,8=diagEepigo [4npiHpcan-1-one (60 mg,

0.5 mmol) was converted to the title 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-Phenvi-8-( 1-—Dhenvl—czcloheptvl)—2,8—diaza~sviro [4.5]decan-1-one

b) As described for éxample 1, rac-1-4-(phenyl)-1-0%0-2,8~diaza-spiro [4.5]dec-8-y1]-
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-phenvD)-1-0x0-2,8-diaza-spiro[4.51dec-8-v1)-

cycloheptanecarbonitrile




Exanpl e 43 rac- 4- Phenyl - 8-
(4- phenyl -t etrahydro- pyran-4-yl)-2,8-di aza-spiro [4.5

wdzode%@zml -one 10 rac- 4- (1- Oxo- 4- phenyl - 2 8- diPETHPRHHA14340
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5ldec-8- | -tetrahydro-royran-#-carbonitrile a) As
descri bed for building block 8,
ar)% d%qcﬁﬂn%ﬂ)ﬂ)r é@a\%g@é 25281 ("4%1&):51;&1@%?1??{,3 dﬁB@SM@ 5] decan—1~

S converte e conpoun W&l
(39@11% 2 M@@ wascpmyeyiad & theiitdeyemmonnd (885 Iﬁgﬁt‘@a@ ich was

[ f %S
&*%*9"1‘33‘%%%“@’;?1%'@ e o 5

pyT an 41yl ) 2

phen I -tet rahdrci-

exanple 1

195 &s&-h % lera@ﬁa%%ré E@;&lﬁl.’iilﬁegs&azb)
tetr FO- ran -car Onltrl g?. svg? d to th
szormbB1 dse- -1 <chidonptanects BoRiBUA R0 (rza:r%’c mgwlwa pifited to the

& | BOMS: m/e = 421.5
gﬁi ! ﬁ%gg?nglg%ﬂﬁ%gﬁ)m w8 dtflainbBas 2 White 5o m/e

nyl - 8- ( 3- phenyl -t et rahydr o- pyran- 3-yl ) - 2, 8-di aza-
spiro[4.5]decan-1-one rac 3 (1 Oxo 4 phenyl 2 8
di aza-spiro(4 Example 50
51dec-8-yl)-tetrahydro- pyran- -carbonitrile a) As
descri bed for exanple 43
racct - Bhvongipbenl) 8 A 4 Bere Bhon by alaitpilbhé-diagpig [4 5] decan-
8_@% nmol ) was converted to the title conmpound (55 ng,
5 (using di hydro-pyran-3- one instead of

tetrah dr o- 4H pyr an- 4- one) whi ch” was obt ai ne
Whidesribed fat examphR5; ragylel4={4gkprg- R}Wﬁlﬂs 1-pEqs a,% &2 aza—splro [4.5]dec-

gg?ﬂ%l%‘ % Fﬁﬂéﬂ)ﬂﬁl ;i@@tﬂﬁ@ b OB R Wl et t@ltﬁéﬂﬂémmpound

one descri bed for exa &\/I ﬁ%
$L82 mgty- %) mmwwas@bmdaiﬁ avdiieselid. KiSdeele n%f’ﬁ +

t et rahydro- pyran-3-carbonitrile (54 ng, 0.16 mol) was
converted to the title WO 2003/Q64462

PCT/ EP2004/ 014840 -27 conpoun (20 nmg, 30 % which
was obtai ned as an orange solid. M : nﬂ£:391.3

@m-&;—{[l Phxayiptyelohsxyl)-4-p-tolyl-2,8- d1aza—spxro[4.5 ecan-1-one

rac-4- (4-Fl uor o- phenyl) - 8- (4- phenyl -t et r ahydr o-t hi opyr

a0: £y N ?pdﬂoﬂ& hyD- ﬁpér[c&[me‘ll 2] He68pxlicand T-aet-Buflester 4-ethyl
(Z4-Ftuoro- pnenyl’) - I-oxo-2Z2 8-di aza-spiro[4

Bigec- 8-yl | -t et rahydr o- th| ovyran_

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-Tolvl-2.8-diaza-spiro[4.5]decan-1-one




4-carbonitrile a) To a stirred mxture of
rac-4-(4-fl uoro-phenyl)-2,8-di aza-spiro[ 4. 5] decan-I|-on

wo8ooseescechl ori de (500 ng, 2.0 nmol) and PCT/EP2004/014840
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t et rahydr o-4Ht hi opyran-4-one {300 ng, 2.6 10 mol)
was added a solution of KCN (168 ng, 2.6 mol) in

%’es«%i’%%d %I)buﬂgﬂlg Hi&EYW Hing . 4l rﬁ‘i{ogyl\&a@ gl\ékggﬁl%{@ﬂdecan&fi -

room erature over
qaémyhc agd tqst- bu’uyba:sair €285 ot Bt ednd) fNaS waytider! i thp tilaceppound

(?Ezﬂ%g%ﬁfiﬁgr'}gea%ec%lﬁ}ofﬁﬂﬁrgf?gmé %]:}_ﬁés rbg%ﬁg@&% own solid -

MBuat/e 245.5 (M + H).
phenyl) 8- (4pheny| -tetrahdro th| op)ran 4 vl) 2, 8-di aza
g hd .

Spl ro[4 5] dec 8-yl]- tetrahydro th| op fan- 4-carboni tri |
@ f@ﬂﬁﬁmh@i fopbuildimgioloyk ferec 4-qoiplidifediataspirp4f] dacan-1-one (350

g %}%gf) %&%’s %Vegfg% @th% %Qoﬁ%gm%? gﬁ%’ [Pg q7a?§) A8 obtained
f:rsam off- (Aauﬂasuai M&xhequO;s.SaM 4K after @m@omﬁmoye e fryRjying the
#‘1: th| &)g%ér %P -2,8-diaza- sp iro [4.51 decan-

one. crllbe or exanpl e 25, rac-4-
[4-(4-fl uoro-phenyl)-1-o0x=0-2, 8-di aza-spiro[ 4. 5] dec-

8-yl ]-tetrahydro-thi opyranElﬂamIdPEénltn le (520 ngy, 1.4
nmol ) was converted to the title 25 conmpound (94 ny,

5 &g/%l t’%m m@%(nggp%cﬁggxﬁf 245 ’EMP}}ItZ?S 80kd-Chird{® 51ddFhE 170ne

rac-8-[ 1- Benzyl - 4(4f|uor0f)henyl) plper|d|n4i/ A(l
Aﬂdédcnibe@quhemmbl)ﬁz Brafi apdo yggiSrcbaz[wpg]o[@@@g cantl-9Re (350 mg,

8 4 9 h was obtained
g\? ev?]ags C?S?\;eip ﬁé ?%2{?[? ucg)r 9? E‘% %2)( (/)'o_) which was obtained as an
%mmmm MS[: mfs 126t (19 wH]) aﬁrnp@p moﬁ@pzpm@émdﬁmlmgéhe
d of
Phedr P2 PrubTs (iRl S8 s edinlimerium ropids stead of
phm;ﬁﬁﬁgne@mﬂro&udaﬂeacﬁm convert ed to the title
compound (650 ng, 92 % (using 1-

Example 53

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

spiro[4.5]decan-1-one

rac 4-12-Nitro-1-{4-trifluoromethyl-phenyl}-ethyl]-piperidine-1.4-dicarboxylic acid. 1-
fert-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 %) (asing
trans-A-triffucromethyl-beta-nitrostyrene instead of 4-fluoro-trans-beta-nitrostyrene)

which was obtained as a yellow oil.

rac 1-Oxo-4-(4-trifluororethvl-phenyl)-2,8-diaza-spiro[4.51decane-§-carboxylic acid

 fert-butyl ester

b) As described for example 51b, rac 4- [Z-nitro-l-(4-triﬂuoromeﬂlyl—phenyl)—eth}ﬂ] -
piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester (2.04 g, 4.3 mmol) was
converted to the title compound (1.22 g, 71 %) after the two-step procedure of Ra-INi



5 benzyl - 4- pi peridone i nstead of cycl ohepanone) which
was obtained as a white solid. M5 : nle = 447.6

wd Methsssdaac- 8- [ PCT/EP2004/014840
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1- Benzyl - 4- (4-f 1 uoro-phen)rl - eridin-4-yl11-4-(4-fluo

ro- phenyl ) -2, 8-di aza- spirol[4. g decan-1-one b) As

f .
USSR S8 KPR s i oy imioe
i[be §p¢ coppo®dives Gtpingd ps pwhitd foren. M8 ambodfisty (M e HB00

ng, 1. 1 mml ) was converted to the title compound (33

Nk 8. 5011 6he MPLTRR Hloride

rac 4- Phenyl 8- (1 phenyl cycloheptyl) 2, 8-di aza-spiro
ErR&] 1-asedrid-trilweramethgephenyl)-2,8- dlaza—spuo[é 5]decane-8-carboxylic acid

QA?P&E%i és{térrl(ﬁég §)2§ Ls%xgélz Wil 'c519&£e?t%1‘lqg ﬁle%t%él Jon%%‘&h@ RESS 800 %),

ecar boni cribed for exa

afer- meap:heleﬂZ }Eldm divaansg whifhawas] obdaoahaa avehite 0B nyg,
§%§ﬁgm% verted to the title conpound (120 ng,
(u

Sing cyc oheptanone i nstead of cycl ohepanone)
mhlch mas obtalned as almhlte soI&Q NB nie E ?52 1

m§ hggﬂﬁéﬂél decanil-one b) As descrlbed for

rac- ( henyl ) - 1- oxo- 2, 8- di aza-spiro[ 4. 5] dec- 8-yl ] -
&y &b dh@pbacg @Ie@ﬁﬁ@plet%ﬁsl*ﬂe(*?( m‘.bmrgme‘diyizshmﬁ) % Swihaya-

V\gi%( a1t &&aﬁ bhertl &#fe&?@&g@gﬁg@Z 9 oﬁ QVa%/‘)cor‘{%l'tEH to the title

alne as a Ite so

Enmppimd WRH328¢, 73 %) which was obtained as a wh1te sohd MS m(/e 40?3 (M + H).
rac-4-(4-Fl uoro- phenyl) 8- (1- phenyl - cycl oheptyl)-2, 8-d

heptanecarbonltrlle MD 2005/068462
PCT1EP20041014840 -29 a) As described for exanple
éZ%s aERfnda kst e%%rg Qfe%m %Q&’ 1)1 %§[§ -4 @%ﬁl@@éﬁ&hﬁfﬂpl@nﬁl} -2,8-diaza~

can-1- one was converted‘to t

tSpird et fddm&wlﬂdcy(ck@sxm@carhgnwleMHbmgv@@ gl AR g ted to the

‘ raccgﬂ%§htﬁa%¥§g> enyW?m%JQ?ggﬁg% a%@@ S%%%?yl) 2

8ﬁﬂru¢®4§hlﬁdﬁﬂﬁﬁldecan 1- one
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-ethvl] -piperidine-14-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 (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-#rans-beta-nitrostyrene} which was
obtained as a Hght brown foam. MS : m/e 437.6 (M + H).

rac 4-(4-Methoxy-phenyl)-1-ox0-2.8-diaza~spiro[4.5] decane—S—carbOXV]ic acid tert-buxtyl

ester



5 b) As described for exanple 1,
rac-1-[4-(4-fl uoro-phenyl)-1-o0xo0-2, 8-di aza-

Wogw§£g§4%25] dec- 8-yl ]-cycl ohept anecar boni tri | ep¢RRL200H(14340
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nol ) was converted to tgz title conpound (110
ng, 48 % which was obtai ned a white solid. M :

Tt e SR b s

1pt-WchrbdxPidicad dtapbut] dst&lddebprested (oh g & moad e whdegverted to
or,.e a cena
theftg e abrind 78 Ah ARy the dwa-ospgraredsse S Rak 12?%? nation
a@d-he8tivg ﬂlncl‘e}f&ls@hﬁﬂ E@lﬁa&atlrohﬂﬁmtdbntamm§ ﬁﬁ)sﬂg)gamme; ;‘in:;;;
was convert the,title 9
CAFRON TS %@6 a@lt&f%ﬁ?&ggpgﬂf‘g“‘ﬁé& e L4305
(M+H). 15 Exanple 51 rac

8¢ 4 {4 Aeyky-ehendhesydidzadpirei b Jdkead: Bode aza- Spi ro
[4.5] decan I -one rac 4- (2 NItI'O- 1 p tolyl ethyl)

I 4-d b
§ e et s aRt b %% Do R s
s%x@ .g leBﬁrﬂ-&éaﬁ%ﬁ?Eh@Mﬁbﬁt-dhu&ﬂ le{teﬂ(Ot’/'érg, 2 Butpb]) ot @@nwrted to
et es S
thg gitle ,c%:,né)o% ﬁag, Ag/g% éer:%egyo Atv\é%ﬁgﬂyﬁm%ﬁl&was
dueained 4s dRhity kolke VS :Rhler 288 B Y MeREDL NSt ead of

4- fI uoro-trans-bet a- nltrostyrene) whi ch was obt ai ned

gl py.rac 1 Oxo
poxyl i ¢ add

g%Idhtﬁéﬁe)éirb@ﬁitﬁIe b) As descri bed for for building
rac

2-ni t. t ol et hy N 1-
é%ﬁi §Tdr ’%f“ﬁt‘f@@lgﬁ rA‘t(4H%i?1BP r’é_g etcﬁazla 1s:,meljzr5 Jdecan-1-one
3@0815 Q.2 &&né'i) wandonvwead mahe/aﬁe ecdnp@md{é7 0 nig p&%) which was
conrpo te the, two-step procedur e
gbtapae Iﬁlsal’fé‘ﬂ @g‘#ré\ggo@ea ?ﬁ%g under reflux in
tol uene sol ution. The t|t| e conpound vvas obt a| ned a-s
BacV¥ (1 yrphen ah-diamg: ni e

5.4 (4. 51
szl A5 desaR- 300 005/ 068462 PCT/ EP2004/ 014840 -30 c)
As described for building block 7, rac

&y R?E() Qes‘lzfiﬁed ﬁr}élxarﬂpl% 26|,Ib1az a- é‘b—pi&ﬂﬂtﬁthoﬁi-phiﬁdﬁnbogo -2.8-diaza-
C ar ic_a rt-but .
§érg]l ‘fyaltogﬁxgnfaﬁr 1%% n‘giosg(r%g 32589 nmbi wdiBhverted to the

tlﬂe compound (104 mg, 35 %) which was obtained as a white solid.
MS : m/e 437.4 (M + H).

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

rac 4-( 7-Nitro-1-thiophen-2-v1-ethyl)-piperidine-1.4-dicarboxylic acid 1-tert-butyl ester
4-ethvl 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 cornpound (1.62 g, 61 %) (using
2-(2-nitrovinyl)thiophene instead of 4-fluoro-frans-beta-nitrostyrene) which was
obtained as a dark brown solid. MS : m/e 413.4 (M + H).
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(1.1 g, 63 %9, after treatment with TFA in DCM which
was obtained as a brown solid- M : nie 245.5 (M + H).

woobHrsf4l- Phenyl -cycloh 1)-4 p-tolyl - PCT/EP2004/014840

-di aza-spirol4. 51 decan-|-ong.d) As descrlbed for
bui l di ng bl ock 7, rac 4-p- tolg? 2, 8-di aza-spiro[ 4. 5]

&ﬁﬁ&%ﬁmLeﬂ&olld NB ‘nfe 403 5 (M-++ﬁ after the

t wo- step procedure involving the Strecker and

08 B b ARy R oyt Fpetdipy sl it -
teﬁﬂjdtﬂ[e&eﬁil—fédg&l Bstér-(DAQ, A8 naiesl) i bedichar (&% arp was dded Zinc dust
e B S R ST S R P e
Bt Wil kledn dibedbiaivaRd aﬁbmﬁe@fvﬁth\ahdmm sabarghte. I\'Bte product
vl{rﬂ%e;gffr%%tﬁ flqlgle@ﬂi}g f%%t{@e ggﬂt eglﬁ g Pserere then washed

iﬂrrtlﬁ bﬂfié Qﬁféﬁrb%mgﬁ@ﬁ !nﬂfﬁeb fbefedand ﬁﬁipa&liedhf Punﬁcatlon by
en neS|u
%r?@% S S e A SR R S
1) - 2 8-diaza- spiro [4.5] decan-l-one 20 rac 4-
Ni t 1
{491’» 8169 S f@j‘@h&@ﬁ@ﬁ;f?am&’[ﬁ i AE Sop e M NER
4-di carboxylic acid 1-_tert but yl ester 4- et hyl ester

I-one
plperldlne 1, 4- dlcarboxyllc acid 1-tert- butyl ester 4-

e)t1{1 efﬁ){)‘b ﬁ?}j ogg—tlaog%@m?]&(i E%]’Sfﬁ— CSM&LE—%%-&JQ&%B}%’HC acid 1-
{ei*taﬁ@tyﬂestdrldlf-éthﬂreﬁteﬂtlb& bagh e.’eaamnbi) s totnared 3 innisit athighg
4 %régleg{rg%g%%g % 3?1)6/{8 %S{ 632}14 .z&t/ﬁe oom@gsto room
érmte bicRheryd e)vali’or&tedlta afforsinthe O{rdhc amide
&M§§$gga 7.5 &M ar b%aﬁxﬁ i g\g_alﬁ%af, Qtdxsgo L ER LR o R bR (4 mL) and
A2 B b dtR-detd @8t bl f1l LemeiTpivhyd ddeliand e ebilgihg mixture stirred at
RoBn fempastoa i 20 g T hg mirhrrret thae B R MDD o the
Eﬂﬁlﬂd E}h?ac%‘é?i%%’&i@lof&n&ﬁa&) toﬂfo%he&i;ﬁ:?& (Twmgt 31(20%3 tae:pbrown
fctagg eTlglrs %rc?ductR?«asNtlhen treaztgg 5m a(.)nGaE.;na? Zvo?x(s:-rrnaggglp t%AE/xgr]fl%ﬁaAﬂga 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 §-(1-Phenyl-cyclohexyl)-4-propyl-2,8-diaza-spiro[4.5]decan-1-one

1-Nitro-pent-1-ene

2) To a solution of butyraldehyde (90.1 mL, I mol) in aguesous NatiSOs (38%, 207.5
mlL, 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 resuiting
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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-31 hydrogenation and heating under reflux in toluene
solution containing triethylamne. The title conpound

woWassRRlal ned as a white foam MS : me 399. 3 PCVIEP2H{/014840

rac 4-(4-Triuoronethyl - phenyl)3-42_, 8-di aza-spiro [4.51
decan-1-one 1: 1 hydrochloride ™) Rac

1- 0x0Q-4- (4-tri r - : i 180 51,4
o b R R M LR bl R gfrevs
véhete thenWashabwith FigOranedring, dhiel tver bedivorpundng gvapgraged to

100 ¢ ft L owith. ' ' , ' chloro
e 2dbpep Ratiar § ARl Do dPe My gaB Spsgaz cbloroforsa
(N8 o) [ahd Peated 4deht acktyl cidoude {3 mbHieayhinol) and the resnlting mixtore
2, $-.di - Spi 4.5] deg- 8-yl . .
St fom B RGrota pia b HE T 1GRRT8 R min. After
dbolifig td icfdnﬂﬂdt@fﬁztlth;el thp 1hﬁmt||r' y § was Boutedpato ice and neutralized with solid
o] degan-1-one 1. .1. Q¢  the cdmbi
RO oo oo e s tetary H GOREL Oede ) I e cGpbined
M0 [:5ars wekter othie A waskh dasitla FiaDi anél tsivlei diied\dSer sadiiem40iatg and

o bl to1deSS iquid ) is progdnct was then dissolved
grapauatesl tpleasF 8 DpTEm e c(%ffl &h%fi?ﬁlfn.oﬂ: (T;P- SRR Bt hy _
- R AVt 21 8) shdadan sedinnndcktabd (Ocian SHk2 omeol ] 8ddg)l ang the resulting

de bed f le 25, .7, .
il Bed ot SXemple 28, (T kot s o e nd e
%ﬂ%’%&{ &2 %)ra@'&{} -I%ekhidfywk?he% ﬁmi@agcf)}mmem fiethybsbemapd water
.62 nmmol) was converted to.the . title,conpou .
aryl theavalgr lyrer eRTames Wik dicHad cher A RiFPRRTES T 6 fu#ds where then
gia[&ieﬂzﬁthgl—ﬁ@/laﬂd bﬂhine, %ﬁ)ﬁﬂ@v@r ﬁ)@iﬁlﬂ]sﬁ}zzﬁe an evaﬁorated to leave a brown
-11-(4-Fl uor o- phenyl ) - cydo - ok )
Barig & b b cORBRTb A b e EA R i e NG (bp 70
acggg Jc\@})hoxy- phenyl)-2-nitro-ethyl| -piperidine- |
4-

I carboxylic acid 1-tert- butyl ester 4-ethyl ester
a) As cribe f or, “exanpl e_15 e acid

—tert-butvl ester 4-ethyl

&thl stér 27 g, 78 mmvl) was converted to the
It #e conpound (3.8 g, 78 %9 (using 1-

4- met hoxyphenyl) -2 ni troet hene ipstead of.. . . . . )
¥ Pdorbbk ot B b ST o) L ehe e 2 Syt ever
AR edrbdlh 30 QOVRrhSIRWas Shverted & @3 Titlh coMpoubd (21:2g 96 %) (using
&é:éﬁ%p%ﬁ%ﬁ%’r&ggggg of%ﬁﬁé&%é%’g%%z?%laﬁgs%ggé) A\}vhécrl.h was obtained as a
yellow oil. MS : m/e 3712 (M - H).

rac 1-Oxo-4-propyl-2.8-diaza-spiro[4.51decane-8-carboxylic acid tert-butyl ester

¢) 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-Propvl-2,8-diaza-spito{4.5]decan-1-one

d) As described for building block 7, 1-oxo-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 2 light yellow liquid. MS : m/e 197.4 (M + H).
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ester WD 2005/ 068462 PCT/ EP2004/ 014840 -32 b) As
descri bed for exanple 51b,

WO%&J}gﬁg_ﬂeret hoxy- phenyl )-2-nitro- et hyl ] - pi per pdirm®2004/014840

4-di carboxylic acid I-tert- §t ester 4-ethyl ester
(3 8 g, 8.7 nmmol) was converte the title conmpound

f.t t , -Ni
TP U L oS

solution containing triethylamne. The title 5
e} dwpeuriiedvérs boBdiag tetkas raa 4npiapgl-1, 6‘ahﬁza1ve;tr0[4rﬁ]ée%11 gne (40 g,

Aty Rt MBI RRERY by 2Bt pgsic 8lebtained o

whifesolidt M6 x y/ p B (Y-1Hox0- 2, 8- di aza- spi ro[4 5]
decane- 8- carboxyllc acid tert butyl ester (0.74 g, 2.1

obtalned as a white SO|Id NB ' ﬁ;e 261 3 +? rac
As Jedcribediert derploh éﬂ()ll-()xoj:é-(j)xgp'jﬂ -2,8-diaza-spiro{4.5 dec— -¥I)-
%fﬂksgé% éa%&rglrg @0@%& -3¢ ljnmi)?/v%s%gﬁ@féa%l EROM dolrdund (122

eScCri

g% whizhywas lobtejed-a2 asvldtea«z'hd sMiSr:a1/a 357.8Mah H)- one
(300 ng, 1.2 mmol ) was converted to the title conmpound
(270 ng, 64 % whi ch was 1&1%%&?511% as a white solid.

M5 : me 368.4 (M+ H). rac (4 Fluoro phen

| ~cycl ohexyi | - 4- (4- met hoxy- phenyl ) -2 8-di aza-

12 8F[6(4-Bacreepirenyl) oneobyxylsd-peeril-Lifediatiop el dficsayd one
rac 1-[4-(4-nmethoxy-phenyl)-1-o0xo-2, 8-diaza spiro

Ls“dffi}nt?e%cfo? el 1@@' ?@F%ﬁ%&& &%Wti k8262580 oPL5] 48 d6:-681)-

was conv | e conpoun

g,
Qﬁlcﬂ@xamcaxhome émoanwfa@nwlma&f@ngﬁrqddo thfsﬂfge eqrapound (87
437, 4, Ex : o 521 o
ng_gﬁ $1eny cycﬂ 0 exyfs) %? hgh%s 21:1:3;337% 58(N£Iraz)a spir

o[ 4. 5] decan-1-one rac 4 (2 Nitro 1 thiophen yl ethyl)

pi peri di ne- 14- di car boxyl i cEzaspple 38t ert - butyl ester 25
4-ethyl ester a) As described for exanple 51a,

pai.c%ﬁljo%iyﬂ 8( i‘—‘tﬁoﬂh&?— 5~k§'?-)é¥élj)ﬁex§ﬁi-ﬂ8-aiatz§-'§ﬁi'r${l4t.5¥ HeRl1ebnd-

As described for example 36, rac 1-(1-0x0-4-propyl-2,8-diaza-spiro[4.5]dec-8-y1)-
cyclobexanecarbonitrile (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 §-[1-(5-Methyl-thiophen-2-y1)-cyclohexyl]-4-propy}-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. M3: m/e375.4 (M + H).



ethyl ester (1.66 g, 10.7 mmol) was converted to the

title conpound (1.62 g, 61 % (using

-(2-njitrovinyl)thi ophene instead of PCT/EP2004/014840
Wozgt?'#ﬁ)ggirﬁg-t rans- bet a- ni tr ost 7en%) whi ch was obt ai ned
as a darkbrown solid. Ms : nre®413.4 (M+ H. W
2005/ 068462 PCT/ EP2004/ 014840 -33 r,ac
4- (2- Ami no- | -t hi ophen- 2-yl - et hyh) - pigyeri di ne-1, 4-di car
boxylic acid 1-tert-butyl ester F-ethyl ester b) To a
sol ution of ;
4-(2-nitro-1-thi ophen-2-71- pi/pg? i di ne- 1, 4-di car
boxylic acid |- tert-bwu} AREt hyl ester (1.5 g,
3.6 mvol) in acetic acid (15 nL) was added Zi nc dust
5 (2 g, 30.6 mol) and th@Tesulting mxture stirred
at roomtenperature for 3 h. .The m xture was then
diluted with_wat ar and basufied \I\/i_fih_c dium car bonat e.
The pradhict | waskextract 88 witlh efhyl RESEEPE land t he
combi ned organic extriacts werg then washed wifth
[rimesm g ediover sodirum@ ut fate, _fi It eredj and
gvapg%;tae } Du@i—tati on—%y th@ﬁog aphy onf sil
gell eluting wth DCM{: MeOH (98:2) afforded the ti
to[conmpound (403 nog, (29 % as |alight btown foa VS
M ¢ €REHS ( MM, racfg(l-Ph@LXc 2
Tcllohexyl ) - 44t hlﬂ\;% n-2-yl-2
1 8-di aza-spirp(4.5] declan-1-one ic) A mxfure
of 4- (2-am no4!l - t bophen- 2-yl - ethyl ) - pi peri di ne-|, 4-di ca
rhaxylic acid 1- tert-butyl ester—4—ethyl—ester (400
.| 0-B%Hol) 4wt ol juenetd( 3 rrL)@ngai ning 15
trijethyl am ne (72 'nl) was heafed unden reflexjfor 5
h. {After coolling to riopom tenpgerature tthe m xture was
evdporated to afford ¢he cyclic amide [INS .. mé& 337.3
(M|+ GMCHhi ¢h pas,was t hBn di ksotryed iln 4
di gl or onet hane rer) and trifl o'adetic acijd (0.8
m.,i 1.1 mmol ) was added and the resultijng m xture
stijrred at roomtenperature for 30 mn. The mixture
was| tOenCBasi|fi \?Iitﬂ NatH (2 N)@}g t he 206 pr(ﬂduct
extlracted wi tlh or pnet hane to z)r the amne (76
ng,| 30 %9 asla brown {foam This product was then
treated in an anal ogous manner |to exanpl e 45a to
af-forgg &eStTecker prodgct (5 , . 69 % @s a brown
o}l. ﬁgz({:}% g 23 (I\/HEDP. Thi s@ﬁkod\uct was |t hen
treated as dgscri bed tor exanplke 1, to [afford tlhe
title conpound (42 ny, 52 % which wasj obtai ngd as a
light yellowloil. M5 ] me 395.3 (M+ H).

1 CHchg c C 2 H Q_z 7

1 CH,CH, 1 : 2 H @_z 8

1 CH,CH, - C ) H @_2 g




25 Exanple 56 rac '

8-(1- Phenyl cyclohexyl) 4- propyl -2, 8-di aza-spiro[4.5]d
“Kgﬁﬁgﬂ 7% 1-Nitro-pent-1-ene a) To a sol ut irT/mI2004/014840

utyral dehyde (90.1 nl, 1 nol).Jn aquesous NaHSC3

(38% 207.5 ni, 1 nol) and wat’er (293 n|L) was added

1

NN | .u-i an—af nitr

a1 efrethane (J4. i IIUI
di $50TVEE T n | Na 2 N, 150 i, "}ﬁﬂnﬂ) gnd hat er
(50 nL) and the/Tesulting m xture stirred at 48 C for
3 h and then {héat ed under reflux for 30 mn. The
Ature was [then coogled to roomtenperature oyernight

g HrostredtopH=4wtiy HO (6 Ny The 40
?oqs%jééﬁ%% RCTAEP30D4/ 014840 -oljiuctl was
extlracted w tlh diethyl ether (B x 500 nL) and the
han

conbi ned orggnic | ayers -whererthen—washed—w-+h—H20
and brine, dr|i ed overj sodi um su I ate and evapofated to
TedveCR,0powW] TTaurd (378 9, %:ggo . Ti» s product
was t hen di ssol { n| chl orof of ) O|mL) anditreated
wi tih acetyl ghl-oride [(23 niL, 3R5 mmol) {(and the

res
h 4§

ulting mxture 5 s
nd then hegated und

lina tno r

tirred at

roomtenperature for 3
er reflux for 30 mn. Aft

er

cogH raem-tenperatuse Xt te—y ir ed
ohtlo FEECERd |ne liged ﬁrth 50l thgzggip$ﬂe
product was extragtedi with chlgproform (j2 x 200{nL) and

t he conbined ; ordanici | ayers where ther] washed{wi th
FQdDand brlne, dried pver sodium sul fatle and

Al |@ave aj br o@n ||1U|g; (46.]1 014 263 Mol ).
Thi s pro uct _Kzg% di ssol ved gt hyl aceqtate (1
L) @and then SOdI cetate (69]1 g, 842 mol ) added

and.the resulfing mkture stifred at rjoomtengerature

for{ 48 h. Thel m xture|lwas then|filtered and the
solution e g_r_af ar‘l 'rhe Lasi_dnn wno .+ H oned

bétmeé?ﬁ%ﬂ %g?e and That ef éﬁyiithﬁ gzéer | ayer
extracted mnt | et her. The conbi phed organic

| ayprs where heh ma¢hed wi th|H20 and prine, dried
ovef sodiun1su|fate and evaporated to | pave a brown 15
liquid (46 g)} The title conpOLnd 6.8 b, 23 %) was

n_llLfinrl hyz S

eam-di-st+tHatton{bp—70 atz8-tjon) .
rdc 4-CEH?I% tfo yl but;}F) pijpe{ DeRne 1410

di carboxylic acid 1-tert-butyl {ester 4-ethyl egster b)
As described for building block 7,

pﬁpfl%ﬁi&ﬁi},+-dica{bXquq aci|d -tirt butiyl ester 4-

1 CH,CH, [}*Q

1 CH,CH> - H <:%% 19

1 CH,CH, }Q H <:>_ﬂ2 20

1 CH,CH, _4{% H <3%% 21




20

et hyl

ester (15.3 g,

title conpound (21.2 g, 96 %9 (using

WO%O&I uor O

MS :

fxpent-1-ene instead of
trans-beta-nitrostyr
as a yellowoil.

nie 37

28

2 (M-

59 mmol) was converted to the

PCT/EP2004/014840

e) mhlch was obt ai ned

rac 1 Oxo 4

propel 2 8 .di aza—spiro—f4--51tdecane=8- Ldl Xyl ic acid

r t CHet 4 estaigfq Ns dZ%CFIk eeT b flor %ﬁhl Hi ng
bliock 7, rad 4-(1-nitronethyl {butyl)-pi peridine-1,4 25
dicarboxylic acid 1l-tert-butyll ester 4-ethyl ester
(20.2 g, 57 mmol) was$ converted to thel title|conpound
(A 2fg~H6—af tertherwo- gt ep,_pr ocedure of Ra-N
hydrgggﬁgﬁion zheatigg under ux in tolluene
soljution. The ¥itle gonmpound was obtaiped as a white
solid after tritutatiion fromhot pentape. M5 : nle
29Y.5 (M + . rac 4-Prol 2yl -2 8-diazatspiro(4 51
geragH 0 df AS descriibed for:§ | di ng4bl qck 7,
- bxo- 4- propylié%82diaza-spiro decane- 8
carboxylic acid tert-|butyl estier (11.2|g, 38 mmol) was
converted to|the titlje conpoun (6.3 q, 85 % whi ch
was$ obtainedjas a light yellow liquid e 197.4

M|+ G, CRD | >oq2i§)_8462 PET/ EP2QO 484025 35 rac
1-(1- Oxo-4-pno 8-di aza-spjro lgec- 8- |
-C)clohexane(arbonltrlle e) As| described for building
bl ack 8, rac{4-propyl} 2, 8-diaza-spiro [{4.5]
decan-1-one (4 0 g, O—mppH—was—convertegtto) t he
ti t|| CBdRour d@l%i 150 w@-wp obtai ned as a
whilt e sol i d. 304.4 (M + . 5irac
8- (|11- Phenyl - g yclohexy ) -4-propel -2
8-diaza spi rdl4. 51decan-1-one As descrijbed for|exanple
1 (1-oxo—4-—propyt—==2,8dfaza{spli L0 | 4 5]2deci8-yl) -
cycloﬁ%&gegc rp |e (200 ng,ﬁ@{%ﬁ%g%nl) was
converted to theTitlée conpound (122 O, 52 % which
was| obt ai ned as a white solid. |M5 : niel 355.5 (M+ H).
Exahpl e 57 1o| rac
8- [ - (4- Fl uor p- phenyl )I- cycl ochexyl 1 - 4-propy 8" di aza-
Spi rommﬁecag;g% Asléescrit;eg}f_t[gr %np|e 25,
rac| 1- (1- oxo-4-p 3I 2, 8-di aza-spfto[ 4| 5] dec-§-yl) -
cycl ohexanecafbonitrilie (200 ng, 0.66 nhol) wag
conyerted to the title onpound (87 g 35 % |which
Eﬁs o?%g%ggd as_f_mhife sqhi M5 n2 37355 (M + H).

ampl 2 F< Y

F-L—‘@—‘z
T | CH.CH H 30
S I ~O
£ 31
1 CHCH, p_z F"@_z
N//
32
1 CHZCHQ _G_©-2 H F_D_z




15 rac

4- Propyl - S- (1-t hi ophen-2-yl -cycl ohexyl ) -2, 8-di aza-spir

o[ 4. 5] decan-1-one As described for exanpl e 3®CIIEPQ004/014840
Woli-“??(-dgg‘%- 4-propyl - 2, 8- di aza- spi,f o 4. 5] dec- 8-yl ) -

cycl ohexanecarbonitrile (75 ng;’>0.3 mol) was

verted to the title coopound-{40—ry 4594~ whi ch

viag obtarHed as @yohi fe s6lid. [Ms()aid 36T.5 (M + H.

Exanpl e 59 2Q ra
8- [11- (5- Met hyjl -t hi ophen-2-yl)-¢ycl ohexyl ] -4-propyl-2,8
-dijaza-spiro[;4. 5] decan-1- one As descrijbed for|exanple
37, rac
1r (j1- O¥RCEL priopy 4- 2, 81di aZh- spi ro|® ﬂéec-ﬁ yl)-
cydl ohexanecar by @%¢?¢§e (77 mg,j O. ) was
converted to ithe tTtle conpound (29 ng,] 31 % |which
was| obtained [as a white solid. (M5 : m¢g 375.4 (M + H).
WD 20051068462 PCT/ EP2004/ 014840 -36 H R N R2 Rs

EHE) e B A B R RRE@mpt T OO BET ) 2 11
oﬁcﬁz\ gzp—mﬂw N 22 B 1 cHcH H
204 1 CH2QHZWH r \ |5 | CH2QH2 F/\ 2l HCH 6] 1

CHACH2 H1 CH2EH2 F F{H/\ \ 8| 1 CH2CH2 N_r\ |z H CH
9 VIO 2005/ 068462 PCT/ EP2004/ 014840 - 37 '

H,CH H 36
I I 0

D

(@)

: 37
TGRSR [y A O

CH - H 38
L CHORL 4 s ~O~

H 39
1 CH,CH, E:H F_@__2

1 CH,CH;

> N s =

: i1
T | CH,CH; _ H as

1 CH,CH,

! H - | #

43

1 OCH: @_2 H O_z




| CH2CH2 H 10 1 CH2CH2 H 11 1 CH2CH2 H 12 1 CH2CH2
Hr z 13 0 1 CH2CH2 F H14 Fp/ 1 CHR2CH H 0-k 15
1 1

Fk F | CHCH2 5 6/ CH 1 CH2CH2 Cpltip@r00d/014840
Wofg":’%fs CH2 o-~ HO -Z 18 CH2 HO-Z 19 1

1
PCT/ EP2004/ 014840 -28 1 CH?

18 1
CH2C2 H 20 1 aae H 21 wodbos/ 068462
CH2 W22 1 Crogk2 H 23 1
EHR CHETRQY - ) H@?l CH2 R FFC% bs % oboo HF
226 F1 CGRSRFlr H27 1 F o hog 1
CHICH2 F H t 29

F
H

1 SCH; . s B | ) 45
1| SCH; O H |
TUBaNCEL |y H. | 7
2 | CH,CH;

2 CHZCH;, @_2 . H |- ‘@"2 49

50
2 | CHa2CH, N H ~

1 CH,CHz @_2 H _@_2 51

1 CEQCHZ ] : Y H 2 )

1 CHQCHz 7‘@"2 H Fi‘@"z 53

TR |y, 2] BLN 54

55
1 CHQ CHz @_z H @_2
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1 CRCH2 Ner ZHFr 30 1 CHRCER & 31

or 2 H1 W 2005/ 068462 PCT/ EP2004/ 014840 39 1

33 01 CH2CH2 F F H 34 FXO/ 2 1 G3GhRooorssso
Wo%%gé%fgll CHZCHZ H 36 F-CH 1 CHZCHZ -H 37 1 CGRCH
HFEr 38 1 CR2CH2 CNH 39 1T 8DCOLR H40 1 CGRCL2 H

N 32 CH2CH2

411 CHROHR H E ¢ C H 42 H2 2. H. 43 VWD
%ObSFéEé‘EEZ PCY 5_5%004/ OH84O -40— CH20 B r |44
5CH2. H 2 45 1 HFr 46 {1 BnNCH2 H F r {47
1 CH,CH. H 57
2 2 F_@_z _/_2
1 CH,CH H 58
7 Q—z AR 2
1 CH,CH H 59
A3 %] I S\ ) __/--2
Tablet Formulation (Wet Granulation)
Item Ingredients me/tablet
5mg 25mg 100 mg
1.  Compound of formula I 5 25 100
2. Lactose Anhydrous DTG 125 105 30
3.  Sta-Rx 1500 : 6 ) 6
4.  Microcrystalline Cellulose 30 30 30
5.  Magnesium Stearate 1 1 1
Total - 167 167 167

Manufacturing Procedure

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

Dry the granules at 50°C.

1
2
3. Passthe grapules through suitable milling equipment.
4

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

500 mg

500
150

30
150

831



2 CH2CH2 0-Z2 H48 2 CH2CH2 HF r Z 49 2 CH2CH2 HF r
CH50 1 CH2CH2 H51 CH2CH2 F -CH52 1 CH2CH2 HF F

I J,CH2CH2 Fr OHH54 1 HBS55 CH2CH2 pCEHEVD4/014840
ooy

5

462 PCT/ EP2004/ 014840 -41 1 CH2CH2 H 56 1
CH2CH2 HJ H 57 1 CH2CH2 s 2°H58 1 CH2CH2 H59 5
Tabl et Fornul ation (\Wet Gra{guéati né Item | ngredients
ng/ tabl et 5ng 25 mg 100 AHEOHEOTFEEA . Conpound of
formula 1 5 25 100 500 2. Lactose Anhydrous DTG 125
108 3rddlnts3. Sta-Rx 1500 6 ErdBeadQule4.
Mcrocrystalline Cellulose 30_30 30 1%% 5. Wnesi Undgo m
Stearate 1 1 1 1 10 Total 167°F8F 16778%F W &
Manuf acturing Procedure 1. Mx itens 1, 2, 3 and 4 and
ar anycted &F forthithited water 5 2. Drgsthe gri@ul es &00
50C. _3.. 'Pass the granul es th{S%ugh SUiﬁglb' e m{,ling

&qui M?I}S actose 148

3. Com Starch 25 .35 40 70

4,  Talc 10 15 10 25

5.  Magnesium Stearate 1 2 2 5
Total 200 260 300 600

10  Manufacturing Procedure

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

3.  Fillinto a suitable capsule.



15 4. Add item5 and mx for three m nutes; conpress
on a suitable press. WO 2005/ 068462 PCT/ EP2004/ 014840

wo AdsiSedfsul e Formulation Item |l ngedi ents ng papark@1514840

10

15

nmg 25 ng 100 ng 500 ng 1. Conpound of forrmula I 5 25
100 500 5 2. Hydrous Lactose 159 123 148 --- 3. Corn
Starch 25 35 40 70 4. Talc 10 15 10 25 5. Magnesi um
Stearate 1 2 2 5 Total 200 200 300 600 |o

Manuf acturing ProceduT 1. Mx items 1, 2 and 3 in a
suitable mxer for 30 minut&daims2. Add itens 4 and 5

and mx for 3 mnutes. 3. Fill into a suitable
capsul e. WD 2005/ 068462 PCT/ EP2004/ 014840 -43 C ains

1. Conpgun Hﬂ&ﬁ5ggoggg%ﬁ@£dﬁgﬁﬁwha Na RRz Ra "

(CH2)g 5°A

ereln AB 1s CH2-CH2, -CHZ-O,

-O0CHz-, -CHz-S-, -S-CHz-, -CHz-C(O) -, -C(O-CHz-,
-N(R4) -CH2- or -Cl12-N(R4)-s Rl is jjower alkyl, |ower

al kenyl, cycloalltyl, or is aryD
substituted by one or 10 two s
fromthe group consisting of,jilfal o

Ntionally
tituents, selected
cyano, | ower

al kyl, CF3, OCF3 or |owe rRf s het er oaryl ,
optional |y substitutd8ipy offe or t o

A

wherein

A-B

RZ

RrR:

n

is CH,-CHa, -CH-O-, -O-CHy-, -CH;-8-, -§-CHy-, -CH-C(O}-, -C(0)-CHz-,
N(RH)-CHy- or -CHp-N(R)-;

is lower alkyl, lower alkenyl, cycloalkyl, or is aryl, optionally substituted by one or
two substituents, selected from the group consisting of halogen, cyano, lower alkyl,
CRs, OCB; or lower alkoxy, or is heteroaryl, optionally substituted by one or two
substituents selected from the group consisting of halogen, lower allyl, CF; or
lower alkoxy;

is lower alkyl, cycloalkyl, or is aryl, optionally substituted by one or two
substituents, selected from the group comsisting 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, CF3 or lower alkoxy;
is hydrogen, lower alkyl or benzyk
is hydrogen or benzyl;

is0,Lor2;

and pharmaceutically available salts thereof.

2. Compounds of formula I according to claim 1



substituents selected fromthe group consisting of
hal ogen, |ower alkyl, CF3 or |ower alkoxy, R2 is

wo h64REssas Kyl , cycloal kyl, or is aryl, optionabCyEP2004/014840

10

15

20

substituted by one or two 15 %ngtituents, sel ected
fromthe group consisting of halogen, |ower alkyl,
CF3, lower alkoxy, or is heteroaryl, optionally
substituted by one or two substituents, selected from
the group consisting of hal ogen, |ower alkyl, CF3 or
| ower al koxy; R3 is hydrogen, kgmerHalky or benzyl;

20 R4- is hydrogen or benzyl; | or 2; and
pharmaceutical ly avail abl e sal hereof. 2. Conpounds
of formula I accordlng to cRAim1 05/ 068462

PCT/ EP2004/ 014840 - ) AFB wherein
A-Bis -CH2-CH2-, - CH2-, -S— - or

-N(R4)-CH2-; 5 R is Ioﬁe | kyl, 1ower_ al kenyl,

cycloallcyl, or is phenyl, optlonally s%bstltuted by
one or two substituent, selected fromthe group

%Q%LSting of hal ogen, cyano, |ower alkyl, CF3, OCF3
ower al kkoxy, or is heteroaryl optionally

substituted by | ower al%ﬁ R2_is hgag kyl, or is
fpfe n§/+CHm1§tHnné1H2yOeu@sg ut &y Obr ¥t uent,

sel ected from 10 the group consisting of hal ogen,

Ilil_g VeE %)%\Lel%jkyl g:vgerl i ;ﬁill&ﬂ!iﬂ/ é)r & pheayh eptiondiyshbstittRed by one
~ or two substltuent selected ﬁgm the group consisting of halogen, cyano, lower

alkyl, CFs, OCFs 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;

R® s hydrogen;
R* isbenzyland
n is 1 or 2;
and pharmaceutically available salts thereof.
3. Compounds of formula I according to claim 2, whereinnis 1.
4, Compounds of formula I according to claim 3, wherein —A-B-1s —-CHg-C_Hg—. ‘

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

optionally substituted by halogen or lower alkyl.

6. Compouﬁds 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-ome.



nis | or 2; 15 and pharmaceutically available salts

thereof. 3. Conpounds of fornmula | according to claim
wo2003Mi8igin n is 1. 4. Conpounds of fornula | paceermung:sdt

to claim3, wherein -A-B- is _%—QCHz 5. Conpounds

of formula | according to claim4, wherein Rl and R2

are enyl, .optionally subst] by b d Rr?
oucd, CaPpeppas Bfoglapasaitne B e A e S henyl an
it oh&listb&itutieydialogehe conpounds are
rac- 4- phenyl - 8- (1- phenyl - cycl ohex) rl) -2, 8-di aza-spi r o[
4. 5] decan-1 - ane . . . ounds are
rac- 821-%‘(%1131?9“@%? gt %ﬁ%ﬁ%ﬁ 5 a-cggfdil}% .94 E)Nh E)]i%ﬂel_lng/hle)cf Cycl ohe
eyl 4l (2080131 Fzayd -t i dFlerd 2 ghayclchenylp 2 §r dipzacspira[ 4.5 decan-1-
8-[1-(4-fluoro-phenyl)-cycl ohexyl]-4-p-tolyl-2,8-diaza
5 0% o[ 4. 5] decan- | -one. WD 2005/ 068462 . .
RET-EPEAOY P48 08-( 1S opherChmpopictexd)-28odiata-gpiro [4.5]decan-1-
according to claim4, wherein R is thiophenyl and R2
PB8C.phenyl, substituted by hal ogen. 8. Conpounds of
~formula | according to claim?7, wherein the conpounds .
are 9. Compounds of formula I according to claiin 4, wherein R 1s phenyl, optionally

rac-4-(4- or o- J ) - 8- (&-t hi ophen-2-yl-c)rcl ohexyl
)’ﬁ??@l-tﬁ‘il by gﬂgﬁnr%{éi&éf i?é‘ceé%ik‘i-i 5 one or
rac-4- (4-fluoro-phenyl)-8-(1-thiophen-3-yl-cycl ohexyl 21

10 -2, 810 @EapsRidseff foradule £ arvotding beclaigy 9, GRS HeCFIPOUnas are.

f | a | di ¢l ai , i i 5 B
65 Chah ey ROPRED Dot B A R SR K s r
gﬁé@-l[l—%@ﬂk@ro—ﬁﬁéﬁﬂpmlﬂkﬂﬂ drpropy-2.8-discospir pld-3) de@pdi-pRe:

, Wherein the conmpounds are rac

8- (I - phenyl - cydo [ )= 4-RIORY - = di ~SRI_MaB4isSd€H;-.

can- |lloﬁ?@%gpmggc&gé{%%%i?%ogg%ﬁgf %ﬁlglﬁs{;’@%;%?ohexyl]

-4-propyl -2, 8-di aza-spiro [4.5] decan-1-one. 1%. o CH,-O

Corrpqqn@sn%guﬁ@wﬁfoanmaacacmrdmggo glaine pa¥haren iy isimrHz O

-A-B- is -OCH2-. 12. Conpounds of formula I

accor di to cllaim 3 reln: - A Bl mCA-Bl & -B3CH,-
15 Cor_rp&g’ng:gﬁlﬂouflgsr?ﬁongﬂggaggé@fnr?go?{)m%?hT%%, wher ei n

-A-B- is -S-CH2- 14. Conpounds of fornul I.ac:&%{di ng

to clgi Modiponhds ef formalad-acigrding to claim 3, wherein —A-5-15

~N(benzyl)-CHy-.

15, Compounds of formulal according to claim 2, wherein n is 2.

16. Compounds of formula I according to claim 15, wherein the compound is
20 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

H

O N
3
R ¢

25

with a compound of formula



-N(benz)rl)-CH2-. 15. Conpounds of fornula |I according
to claim2, wherein nis 2. 16. Conpounds of fornula I
woemonediaag to claim 15, wherein the conpound iECT20P2004/014840
rac-4-(4-fluoro-phenyl)-8-[1-{4fl uoro-phenyl)-cycl ohe
ptyl]-2,8-di aza-spiro[ 4. 5] decan- 1l-one. 17. Processes
for preparation of conpounds ormula | and their
pharmaceutically accept aBPE‘z)s;I)‘\tfs, whi ch processes

conprise a) reacting a conpo/ﬁmg of formula OH N HN
R2R3 25 6 wth a conpound of fofmul a WD 2005/ 068462
PCT/ EP2004/ 014840 -46 (CHZ) O ) AB7 inthe

ipttepeaefcf AT 28 AT NBENEerd Rah aWotRsponding Grignard reagent
gPrre pondi ng Grignard reagent of fornula RLMghal 9

OB RUE compound of formula OH R :PRZR3 N (OHZ) AFB
wherein - the substituents are as descri bed above and

hal is d, Br or I, and R'Mghal 9

5 toacompound of formula

O N

R' &ZRS
2
A“B :

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

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

enantiomers, and

10 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

15 and pharmaceutically acceptable excipients.

20. A medicarnent according to claim 19 for the treatment of illnesses based on the
glycine uptake inhibitor.

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

Alzheimer’s disease.



b) if desired, separating the obtained racem c forns
into corresponding enantioners, and 10 if desired,
WO 2p¥9e8463 ng t he conpounds obtained into PCT/EP2004/014840
pharmaceutically acceptable -grid addition salts. 18.
A compound according to claim1, whenever prepared by
a peocessisesf s E@;ﬂnﬁ&ﬁhd dscidinad in dfinot f@wrl&mmuﬁamk@mﬁmedicaments

t hod, 19. t
foF Bt ag Ly BT OHE P R B e fgruBctiSs i memory and

Ieﬁﬁﬁd Eé«ﬂlb,)ddeﬂféﬁﬁ@hﬂb b&leﬁ&ﬁmseﬁﬁtvﬂ:#cﬂ Qogifitive proces%ses are
. medi t accordi for t treatnent o
TS D =5 B AL CisGrdFet AL SRESY tor | 21,
5 A nmedi canment according to claims 19 and 20, wherein
the illnesses are psychoses, pain, disfunction in
menory and | earning, schizophrenia, denentia and ot her
20 di seases in which cognitive processes are inpaired,
such as attention deficit disgrders or Alzheinmer's:
di sease. WD 2005/ 068462 PCT/ EP2004/ 014840 -47 22. The
use of a conpound as clained in claim1 for the
manuf act ure of nedi canents for the treatnent of
psychoses, pain, neurodegenerative disfunction in
menory and | earning, schizophrenia, denentia and
ot her diseases in which cognitive processes are

( . inpaired, such as attention deficit disorders or
- Al zheimer's di sease. 5



