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Di aza- spi ropi peri di nederivatives The present invention
rel atesto conpounds of fornmula x RL 3 Ax1 wherein A-B

WO02005@0843 CH2-, -CH2-O or -0-CH 2-; X is hydr egemPai04/014841

hydroxy; Rl is aryl, optionally substituted by one or
two substituents, selected fromthe group consisting
of hal ogen, | ower alkyl, cyano, CF3, -OCF3, |ower

al koxy, - SO2-1ower alkyl or by heteroaryl, R2 is
aryl, optionally substituted by one or two
substituents, selected fromthe group consisting of

hal ogen, |ower al kyl, CF3 or | ower al koxy; R3 is
hydrogen or | ower éﬁﬁ#ﬁﬂ&ﬂ?&@n—i—,eﬂ&éﬂﬁ and to their
pharmaceutically active salts. The present invention
rel ated to conpounds of general forpula I, to
The areseridnYeeion relaish inssompminds At Ty t hem and t hei r
use in the treatnent of neurol ogi gal and
neur opsychi atric disorders. |tO%ad surprisingly been
found that the conpoun ay formula | are good
i nhibitors of the glyci transpopter 1 (dyT-1), and
that they have a goodctgel e rfyR'to glycine
transporter 2 (A yT-2) Aphibitors. Schizophrenia is a
progressive and devastati®g neurol ogi dal di sease
W&Q&ﬁgcteri zed by episodic positive synptons such as
€l'usi ons, hal |l uci nations, thought disorders and
ApBychosiss-GihdCHer SCHi-Ontor Fe@g@ltli-ve synpt ons such as

| atten f t, 1l j.red attention and soci al
Xfvvi t hdr a&sgfy,%r(g%g oégg%{%ﬁ”ve i npai rnments (Lew sDA and
RLi eber misnaryh,ophlenallynub200ed bg 8n8ast@sjubstimeniteschedied from the

rh)elz g ?;g Elrcguﬁl)f%?&l%gtlijﬁc’ge& h%f]oggrbﬁo{/; roalﬂ%m c'}%&% i(ﬁJ 3, -OCF3, lower alkoxy,

—~SO,-lower alkyl or by heteroaryl,

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

R’ is hydrogen or lower alkyl;

n is 0,1 or 2;

and to their pharmaceutically active salts.
The present invention related to compounds of general formula I, to
pharmaceutical composition containing them and their use in the treatment of

neurological and neuropsychiatric disorders.

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

Schizophrenia is a progressive and devastating neurological disease characterized by
episodic positive symptoms such as delusions, hallucinations, thought disorders and
psychosis and persistent negative symptoms such as flattened affect, impaired attention
and social withdrawal, and cognitive impairments (Lewis DA and Lieberman JA, Neuron,
2000, 28:325-33). For decades research has focused on the "dopaminergic hyperactivity”
hypothesis which has led to therapeutic interventions involving blockade of the

dopaminergic system (Vandenberg R and Aubrey KR., Exp. Opin. Ther. Targets, 2001,

POP/08.10.2004



hypot hesi s which has |ed to therapeutic interventions
i nvol vi ng bl ockade of the dopam nergic system
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Targets, 2001, POP/08. 10.20045(4): 507-518; Nakazato A
and Okuyama S, et al., 2000, Exp. Opin. Ther. Patents,

3@):1507-518; MBRazatbhA and DKufRGe Isp@a@aiooapmgp@ﬂn FIORF, |Pyitents, 10(1):
2%3%)3?1 atlv and co mtwes&om& whi ch are t.he

Ed IB?%O 1c31 gRRYOER BPOY pdds At n@éﬁ&’r"'ﬁﬁ‘ ‘FogmB?’QSYmPtoms
Wﬁi(:ﬁhh‘@ﬂl@%cst%ﬁ&ﬂctoly 4 fattidilal od@&bme4$hiria T ABr.]. chhzatry, 1999,

ary nodel of schizophrenia was propose
i?fgp 5‘32859%05 Dpased upon the psychotom nmetic action

caused by the bl ockade of the glutamate system by
e npﬁltﬁﬁtﬁnléméiﬁarﬁhﬁﬂﬁél o bdhiztphtEdIvadpidpb %d&h&ﬂe AGENO60’ based

ket am ne re non co et re tor

AP HsRsE tOIF}W%tFe%CPPH@F‘;}SeHP‘PYﬁJB%@PE‘V% g@%@@ate system by
E’&Rp&t guizedte %ﬂ&ﬁ&&%ﬁ[ﬂd@b@ taﬁﬂfrél@ﬂéd lagﬁﬁg petahies) Whlch are non-
positlve negati ve s (0] as ME |ve
A9RRPEHEE| .@ﬂ a%vter 6%"@ fté« é‘FﬁS?ﬁﬁﬂg Yé’é ﬁﬁaz@agvfo teprs, PCP-
ggi&g%%@gﬁ&@ﬁh%&u@gaﬁin ﬁl:onpoizﬁg'ézposﬁi\fé'and B‘égfchﬂeQWtoms as well as

an e ereln el nor e rans
RPEEOEY, é@gﬁ% tfé@afsleggf WEé%%%nwL%ﬂgﬁrmwmpagﬂﬁg fé?lwtf DCetal,

dosp Birby Pspe %%/‘ 0% 36683679Qhﬂﬁlefsthe@§ln§ IFirhefmbee ttrah@g@nc mice

g%%gg%%[?@}ﬁe I%L(égékiﬁ n dnlf Cﬁgmn%%hﬁga{?& alpormalities

MR SR %seﬁféﬂl iM iph¥rrh &l di &l hdiebd Al b@hidpﬁrema,

behavi or (Mh 9 CeZZ, 98;, 42
SFRROAHRS %%Wéﬁﬂat‘}’%é}ﬁ% ﬁ?ajé%% NME%A TeEPTaTAGHEY !rwé}zxs in'schizophrenia-

1iRE BEHaOTor AAOhUIAR et 4], 295D, Telr98: pAb34)0l € in synaptic
plasticity, learning and menory, such as the NVDA

receptors_appears to serve.as.a graded. tch for

gating t FAUERAtIMATAtraRs LR iR egﬁ érgﬁe@tmw > playsa

fcﬂﬁE@trd)l@'ih &yireplic t1cl@74féarn-f aIQi ﬁl@ﬁi o tstieilagthb 8MDiAGeceptors

Wley, NY; Bliss T gh&?ollln eég g@éq%QQS Nat ur. e d

FBReAr S 5gbp 25 T ERSHSHTED ftatip Bledapse §7AREC RIgEACity an

m&q&lﬂﬁdt{on%ﬂ&' DOETYIBNTRE oGy AR onCof B&}_Iﬂ;ﬁ'iolr C\‘V;lﬁFl)k‘y, ?ﬂﬂ Bliss TV
ang e

gerl or ability in_|earning ancgT
CollgdenGt 1993, Netiregrplody 25 hnsedmic Bieh Qe geing the
q\@f/IDN KRS skt &éﬁlﬁt EfthdnRRed %&faﬁﬁ@ﬁlﬁ&h@ﬁy@ﬂﬂ s@perior ability in

schi zophreni a, enhancging, gl u rang3 sion, in

t
PHFRING GG PIERROFY Fettéht ]c)9r99za£}B fura AP ot ad b e
predi ct edhiyg, iPf SdaBatl deficitR ilnpREHE HOthie @aﬂib@h?ﬁélﬁgf bive

%Qﬁggpﬁrgrga, enhancing glutamate transmission, in particular via NMDA receptor
activation, would be predicted to produce both anti-psychotic and cognitive enhancing
effects.

The amino acid glycine is known to have at least two important functions in the
CNS. It acts as an inhibitory amino acid, binding to strychnine sensitive glycine
receptors, and it also influences excitatory activity, acting as an essential co-agonist with
glutamate for N-methyl-D-aspartate (NMDA) receptor function. While glutamate is
released in an activity-dependent manner from synaptic terminals, glycine is apparently
present at a more constant level and seems to modulate/control the receptor for its

response to glutamate.

One of the most effective ways to control synaptic concentrations of

neurotransmitter is to influence their re-uptake at the synapses. Neurotransmitter
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effects. The am no acid glycine is known to have at
| east two inportant functions in the CNS. It acts as

W@poosibi4d t ory am no aci d, binding to strychniPEI/EP2004/014841

sensitive glycine receptors, and it also influences
excitatory activity, acting as an essential co-agoni st

Mﬁﬁs@oﬁ%ﬂ%%@vﬁlg hetVofRhéitefs AORAMMeRkBadeYRP)space, can control

receptor function. Wijle glutamate is releaﬁ? in an

thetrierirasellglap feiaranddheredy mperats thegnranitide sgnaptic

Ghhiffor GGARRBSH RIVet I, 86@NT rBA dAinTHaBmC SRS LHBY: J65vars) .
and seens't o nodul ate/ control the receptor for its

response to glutamate.. One of t effe

to c@&?’rﬂ@ltm%}?@ﬁr% BRPRE: Pighe Sof %ﬁ opide frmig of
h&urbtr@ndniitteHERED oftBRI play 1 M@&K%ﬁ%lélﬁ@hétéﬂmn of post-synaptic
hburotransn1ttertransporters by re

HEaRIBICATE AR s maipfegan et oy exge %’C@ﬁ&e’écenéréﬁon by re-
Gpake of YR ihtSpletRaptit Hrdd tebhiighl Hﬁd moﬁﬁ'tﬁﬁg‘«‘ﬁﬁe glial processes.

nodul ate” t he magni'tude of the synaptic transm ssion
(Gai netdinov RR et al, 2002,

T Ph
23( 8f wogestingtzlycine epspPHE EPgh fg%?ﬁdr?ee'p SlongR (G Tr brig GIyT-2) from

RakimAfantheinsRHicH FRARe mr&gﬁsﬁo@ﬁl‘é WitRE50 % amino acid sequence
neurotransmtter tr nspo ters, lrrpQrt

heomplagy + @l i nsepeaks ms ggﬂﬁlglgt Q{ng}tgfélﬁlﬁ‘éq @Tl&mrg%nﬁ alternative
Cg%ggf? A ?@l g 1ﬁfiﬂ imte Bﬁ@ qg) Efnhi V6 @xﬂfea@@bﬂo?xha ha@ Beeh fiGund in
| re_u e cine I1nto
Frepebradt (felithtle aaﬁ@%ﬁﬂ?b Gﬂﬂ&r Tf"gﬂ%/q PRSI %ameBé é%%ﬂwgterogenelty
lfy@ncglwlz mbnaé ml aRg 2b H:Rfél%@éﬁ eaergmaalsn ﬁﬂié%t bRets. GlyT 1 is known
rom manma rai n, whi
& b@lorsqtgént GNtSmdﬂr& Bﬁﬁﬁkﬁf% HpssLegj Wherﬂ@&ﬁa%ﬁs seecfis tg hecns.

eMaEa PRABEBMINy GiXhidtrRiteSR AR if RUR nSObMLY B areas
ari si ng fron1a|ternat|ve SF|ICIn and al ternati

EPBFPORAING $o sfEydhnine sepsitiveglygHae TegsptoTs Yy SMH&FX% theseareas,
'ﬁl@feq{ H?s teey Eopcﬁﬁfbdf 8B %\ﬂoﬁfeﬂ%%ﬁédlﬂﬁﬁérﬂoi(ﬁ&ﬁk kéepitdl function

al so pr esents sone de
Rlsr SEeATe B ot Fng OB ooV P SoF g 3a0 B g po sidesy to

k@ﬁﬁ &k ‘ELFMDAf ﬂe&%t\d)ls cﬁ@i@lﬁ@ to BERItAShe Soide &oﬂc%nﬁfﬁl%mld ﬂhe local
ocat ed

i.n_periphera sues, wh
@erezwr@rsgécﬁfﬁWP%NWA@@Pt@S mhlﬁgsonaofG 1 transporter
Sggﬂébﬂﬁnhm gb%aPr&“ A A sw @l 958197308 780ICHMAI Vet al.,

reas correspond |n8 to strychnine sensitive egC|ne
ﬂ@@%dtlﬁﬂgoﬁh}‘mb@dzbé Ei78®. t hese areas, where it has
been postul ated to be involved in nndulation of NIVDA

Ir\/gc eR{Rlind Hﬁ%&)bﬁ@rs (HABRE GRIsa#@bR Br fle t?éatme@ﬂq'heuMligmal and

m Biol, 20). Thus, one strateg ﬁ
neuropsychlatnc dlsorders The majority of diseases states 1mplicated are psychoses,

schizophrenia (Armer RE and Miller DJ, 2001, Exp. Opin. Ther. Patents, 11 (4): 563-572),
psychotic mood disorders such as severe major depressive disorder, mood disorders
associated with psychotic disorders such as acute mania or depression associated with
bipolar disorders and mood disorders associated with schizophrenia, (Pralong ET et al.,
2002, Prog. Neurobiol., 67: 173-202), autistic disorders (Carlsson ML, 1998, J. Neural
Transm. 105: 525-535), cognitive disorders such as dementias, including age related
dementia and senile dementia of the Alzheimer type, memory disorders in a mammal,
including a human, attention deficit disorders and pain (Armer RE and Miller DJ, 2001,
Exp. Opin. Ther. Patents, 11 (4): 563-572).
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enhance NVDA receptor activity is to elevate the
gl yci ne concentration in the local mcroenvironnment of
W@ 2008068463 NVDA receptors by inhibition of G yTPAI/EP2004/014841
transporter (Bergereon R Et ak., 1998, Proc. Natl.
Acad Sci. USA, 95: 15730-15734; Chen L et al., 2003,
ThHe r1991’3¥s§f1€%ctwat§)% dERMDAIecéPBYs vis KL -N8nhibition may lead to

transporters [ tors are suitable for the treat t
agéntp that iepighsyehosisriehiperhreniaydementia andther ¢egagesth avhich cognitive
%Qge's b ¢ i rPagJer? Adfa a%tteﬁ‘ﬁ&?déﬂcﬁt &1‘§&td%f§ cﬁ@ﬁzlﬁb‘i%‘éh@&i@&se
I'zop mer RE and 'l er , Exp.
Opi n. Ther Patents, 11 (4) 563 572) cho i.c nood
dl s &Phjeets ofhe rprq.jgntg@xﬁ@plgﬁﬁ]edhe&g@p@glyl@%? I se, the use of

égﬁgﬂ)u 145 BF el SR AL Iﬁﬁrfﬁh&&tﬁbﬁﬂ E&Epﬁbw sﬁl‘ﬁ:f fe HiSe manufacture
~such_as acute mania or depression assocj at.ed E\@P

ctfunp@ﬂl@rm@t%f@r @@rtseaﬁﬁ%ntr?é diicaapspieied © %Fé’é’é%‘?%?gg 4 feceptors via

% tﬁﬁ' ﬂlelr(rﬁ)z[rﬁtlf&ﬂﬁeﬁ{ecﬁéaﬁlent’s ba%n LeécABpound in accordance

02), autistic disorders (Carls
with theggsentron ‘arndheprofhitioorie eges the Bﬁﬁs@faﬂme@&@Hﬁ F{pgmula Lin

%e SOLGEI 5 éﬁ%’\%‘ﬂh@ﬁ‘ Pﬂﬁﬁ@s@és sB&h ad ?é?/l:h@de@ Qi gFafctionl iatreémory and

enentra and seni denentia o Al zhei mer  type,
lemmixgy schizaphaenis dementiarnsdrather diseasesdn mjngl FRERELATE processes are

R Sl sk e b N A

563- 572) Thus, increasing activation of{ﬁf) rece tors
vi a GEjiE-preferpd pidiceBonsrising the gorR oRgeneshe REseRtl Bygntion are

z\%ﬂlﬁg n%a, cSEHiIGARLRRMeA ardiEABRbinger Bikegdcher di seases

dognitive processes are inpaired, such as
attentlon defrcrt di sorders or_. Al zheiner's )
Oo j eEF@h@fnqrhéh?)Wé%tﬂn lnﬁviem raceic IP%“%?MB&E?}H gorggsponding

éﬁﬁ$§k mdhnﬁn&§e of conpounds of fornula I
elr p ar ceutlcally acceptable salts for t he
manuf acture of nedi caments f]gr t he treat ment

i ‘o s S8 oo 1 ies 219 oy CRAISA BB BEBELL o franched-
gle}ﬁl gilodr?'@nl?dlﬁing Boord DRI 7 B hashd) 6, examgle; m]m;tlsethyl propyl,

ase ound .i n accor dan n
marqme.mbwbgﬁem St vy 2 el soptefFred SR afe s axe srous
ithl ©F MU Boh atomst he control or prevention of
nessessuch a s psychoses, disfunction in nennry and

Iearnln schi zophrenj a,, denenti.a a other di seases
| e Reren ey sleapise BaeRRe P et s A TR AR
attention deficit disorders or Al zheiner's disease.

The mRigm edyiP Adhstaid @osowusintgytlivearomatio hmmaxfoonnedical
present i nvention re, schi,z

|c%g§qr}g§ﬁton5 98 IRre sed Engsdn g}igr v rteleeist or?eqnng be'SFomatic in nature, for
example phenyl or naphthyl.

The term “heteroaryl” denotes a cyclic aromatic hydrocarbon radical, containing
one, two or three heteroatoms, selected from the group consisting of oxygen, sulphur or
nitrogen, for example pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, triazinyl, thiazolyl,
thienyl, furyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isothiazolyl or isoxazolyl.

The term "pharmaceutically acceptable acid addition salts" embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic

acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like.



Furthernore, the invention includes all racemc
m xtures, all their correspondi ng enanti onmers and/ or
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al kyl " denotes a saturated stragight- or branchedchain
group cont ai ni ng from1l to 7 carbon atons, for

exa Aebabbun &L dB¥bemiRh PR tholSeEbARYE, N- butyl,
|-bw5 e % %S t- bu%l and tﬁe like. Preferred

al kyl groups are groups with 1 - 4 carbon atons. The
term "hal ogen"denotes chl ori neo. o i ne, fluorine and

brom ne. The term™"aryl" de note noval ent cyclic
aromati ¢ hydrocar bon raokl on ing of one or nore
fused rings in vvhich% FlR\gls aromatic in
nature, for exanple phefiyl napht hyl. The term

"heteroaryl" denotes a ic aromati cyhydrocarbon
radi cal, containing one, two or three heteroatons,
shkredt ed fromthe group consisting of oxygen, sul phur

8)[/]?_n| tro ?HZQ?% exa@ﬁl %) pyridyl, pyrazinyl,

i mdi azrny tr|a2|nyl t hi azol yl
Khi enyl , 1sﬂ1§rd§dg¢npyhydvbw,, i m dazol yI pyrazol yl ,

xazol yl . isot Hsffthts, sclected fr
&phar macBRTEY IFPE} 1%1%:0 u@g’%gfgh rdlﬁg?gln N
enbr acestieajrdwp wﬂsistmg]oﬂgadugen, watr ellgyh ayanoackd soﬁoﬂowef alkoxy,
as hydroc | sul furic acid,
phosphorlgd) [ﬂ &r%i(?]?("rrb&haegﬁréa&form c acid, fumaric
&Ei d, mis@mnﬁmmmmﬂmub&tlm«bby encor twasubstitgents, selected from the
tartaric acid
p-t ol ueng’éﬂﬂpf(i?ml%l%ccf?gmﬁ)ﬁq‘l?ﬂ Q‘Iei:l&ﬁ( Breferred
@dnmpoundss lodrdgenyrul a | are those of fornula X Rl (CH2)
wherein A-Bis -CH2-CH2- or -CH2-O; X is hydrogen or
Aydr oxy; * i s phenyl, optionally substituted by one

QhdithEr phdiﬁia'téuﬂﬁmysactme&ahst ed f romthe group
consi_stin

| onerMggt pggfg;re agl\%%gmpgv\%c? aﬁﬁr XIS ]bggcﬁgtc%}sggg% C%ﬁspeaally

i sreRReAYdmp @lﬁl{dsdfba;h this grolnptaid uhoed vﬁyer@n &' gnd Rijare both phenyl,

Solin%sotnlal y su%shtute%i% gvtxrgrdallzyrl %’Bc}g%% or CFs, for example the following

compounds:

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

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

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

4-(4-fluoro-phenyl)-8-[2-(3-fluoro-phenyl)-2-hydroxy- cyclohexyl]-2,8-diaza-
spiro[4.5]decan-1-one,
4-(4-fluoro-phenyl)-8-[2-(2-fluoro-phenyl)-2-hydroxy-cyclohexyl] -2,8-diaza-
spiro[4.5]decan-1-one,
8-[2-(3-chloro-phenyl)-2-hydroxy-cyclohexyl]-4-(4-fluoro-phenyl)-2,8-diaza-

spiro[4.5]decan-1-one or



group consi sting of hal ogen or | ower al koxy; R3 is
hydrogen; n is 1; and their pharmaceutical ™ active
W@ 2006068460st preferred are conpounds, wherei n PCT/BP04/014841
and A-B is -CH2-CH2-. Especialfy preferred conpounds
fromthis group are those, wherein RL and R2 are both
ohe }?Petn naklys GuRedebiil -te@NBr@bkyAn-BajlRg8diaza-
48?@@%:0 orlyggkr;%lse@t ﬁi&r?%’ﬁ gj\(/ilviej?}))é1 corrpoun(&jlss’:y ¥
wirei4.5ldedanphenygl - 8- ( 2- phenyl - cycl ohexyl ) - 2, 8- di aza- spi
ro[ 4. 5] decan- | - one,
cis- 7 hBr dnpdnls Yvhé¥ie ol @ydoer?, 8- di aza- spi
ro[i%%?égggﬁ?%%one, $5 A Yol
ci s-rac-8-[2-(4-fluoro-phenyl)-cycl ohex) -
4- phBhsjinventmngrlates alspite wmp‘sqﬂuﬂéc‘ﬁ]h@fiﬂpgﬁé I,hl/deY-
cis-rac-4-(4-fluoro-phenyl)-8-[2-(4-fiuoro-phenyl)-cyc .
5 | Ohex¥lelt 3¢ BrePraatRvEtlortars fite@aBorhpounels, wherein n is 1 and A-B is
ci s-rac-4-(4-fluoro-phenyl)-8-[2-(4-trifluoronethyl-ph
€alt-P-cycl ohexyl | - 2, 8- di azaspi ro[ 4.5]decan- 1-one,
8-[2-(4-fluoro-phenyl)-2-hydroxy-cycl ohexyl ] -4-phenyl -
2, 8- g agRs&RichAbbuddsdsFfgafintlonend their pharmaceutically acceptable salts
4- (4-ftluoro-phenyl) - 8- 28% -fl ugro-phen7l)-2-h -
gl bﬁ]@ﬁmrﬁd by 81’3&?951)? §§B{VP ﬁ}? %ﬁ’ g(g C@gﬁlpggbl??)eproceys%g §&¥5iGed below,
4ﬂ§éﬂ£b&§§@b yl)-8-[2-(2-fluoro-phen7l)-2-hydroxy-c
cl ohexyl ] -2,8-di azaspi ro[ 4.5]decan- 1-one,
8-[2-(3-ch] oro- phenyl.) -.2- hydr oxy- cycl ohexyl ] -4-(4-fl uo
10 ro-pﬁbﬁ%%ﬁuﬁﬁgpaﬂgfgéﬂf%HPx&?5]decan- 1- one
or4-(4-fluoro-phenyl)-8-tr a
S- (4- hydr oxy- 4- phenyl -t et r ahydr o- pyran- 3-yi ) - 2, 8-di aza
spiro[ 4.5]decan-1-one. Prefdrred are further
conmpounds, whereinX i s hydngge. The invention rel ates
al so to conpounds, wherein Ajshydroxy. Objects of the

present invention are further conﬁaunds, wherein nis
1 and AABis -CH2-O.

with a compound of formula

R}
NH
HN o -
to a compound of formula

3
)

R’ Ot(\NH

N
( ),I,)j/ O
A<
15 B I for X = hydrogen,

wherein the substituents are as defined above, or

b) reacting a compound of formula



The present conpounds of fornmula | and their

phar maceutically acceptable salts can be prepared by
woreiokoedseknown in the art, for exanpl e, by procRPGHEB2004/014841

descri bed bel ow, which processyconprises a) reacting a

conpound of forrmula RL Uf with a conmpound of fornula 3

to a conmpound of formula RRL ¢ L4 for X= hydrogen,

wherein the substituents are as i ned above, or b)
reacting a conpound of fornuta a conmpound of
formula R1Br 8 to a conpaungy of’ § la OHV N HO C I

for X = hydroxy whereil} th sub&ituents are as
defined above, or c) ifAgesired, sepamating the
obtained racem c forns into correspondi ng enanti omers,
and if desired, converting the conmpounds obtained into
vithrmaopouind atformokept abl e aci d addition salts. The
compounds of fornula | maybe prepared in accordance
with process variant a), b)pgy ¢4 and with the
followi ng schenes 1, 2 and 3. The foll ow ng

abbr evi ati ons have been used:
to a compound of formula

O_ H
Ot;
R1
HO 3
N 2 R
C
A<g [ for X = hydroxy

wherein the substituents are as defined above, or

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

enantiomers, and

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

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

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

LDA = lithium diisopropylamide
TFA = trifluoroacetic acid
DCM = dichloromethane
THF = tetrahydrofuran
PMHS = polymethylhydrosiloxane
DMSO = dimethylsulfoxide
Starting from an appropriately 1-protected-piperidine-4-alkylcarboxylate 2,
treatment with an appropriate base, usually LDA, followed by treatment with an
appropriately substituted nitro alkene 3 results in formation of the nitro alkane 4.

Reduction to the amino group facilitated by Raney-Ni and hydrogen, usually at 60 bar
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LDA= Iithiumdiisopropylam de TFA = trifluoroacetic
acid DCM = di chl oronet hane THF = tetrahydrof uran PVHS
we2@shgsyss hyl hydr osi | oxane DMSO = di net hyl sul f BXI/ER2004/014841
Starting froman appropriatelyg_
{M_-?Lot ect ed- pi peri di ne- 4-al kyl carboxyl ate 2, treatnent
| [;
B e e B S aseduent
catlisetien By hesin istdlvene omgder jefwx affondp theninpide 6 o RRapyaliof the

Reduction to the. am r fragh L. : '

B oge Ao S ARl e (FEA LABRER PN ARRGIR ) Bocs o

hyﬂg@eﬁ]ﬂyﬁftsw'ﬁh |1>|«1¢® in PEMINsOHfor Re= By afterdsthe diazaspiropiperidines
equent cyclisation by heating in toluene under

f@Fﬁ?fEeg)ffords the am de 6. Rerm\%al of the protecting

group under standard conditions (TFA treatnment in DCM

for R = Boc; or hydrogenol yshamnedth Pd/C in DCM MOH

for R = Bn) affords the di azaspiropiperidines 7

(Schene 1). chggn? 1 Stepi Step 2 Step 3 Step 4 H2 Pd

/ CR2 R Toluéne NH DCM MeOH NH Refl §%P22 h , k J

Cc or TFA. DCMz 6. HN J - Further, geactio onmpounds | g3
of formyla 7 Wh Noer Pespondi g gynaé(&g)?a%fgfnul a R

R2
11 CloeeaR be prapared by tign of-the ok
arwl hal i des abafwiFnul a 8 wit hyBuliT and syfisgquent ©
reacti on 2wi t heA-483oxi de of Rf orfrulFt9 4 gset've the RN OEt 5

alcohols o f fornula 10, which are oxidized to the

correspondi ng ket ones formula 11 with O :
Step 3 3 Cgtep4 Dess-Martin

ey H,Pd/C 2R
Toluene NH DCM, MeOH ﬂ:\ﬂNH
e —————
Reflux, 2 h .
R N e} 6 or TFA, DCM, HN o) 7

Further reaction of compounds of formula 7 with corresponding compounds of formula
11 (which can be prepared by reaction of the arylhalides of formula 8 with BuLi and
subsequent reaction with an epoxide of formula 9 to give the alcohols of formula 10,
which are oxidized to the corresponding ketones of formula 11 with Dess-Martin
Periodinane) in the presence of Ti(OP1-i)4 and NaBH(OAc)s to give compounds of
formula I (Scheme 2). Alternatively, reaction of compounds of formulas 7 and 11 in the
presence of Ti(OPr-i)s and NaBH(OAc)s; (with or without the presence of PMHS) also
gives products of formula I. An alternative strategy where overall reductive amination of
the ketones of formula 11 with compounds of formula 12 in a Dean-Stark trap affords an
intermediate enamine, which can be reduced in situ to the compound formula 13.

Following steps 1-3 as described in Scheme 1 affords compounds of formula I.



Periodi nane) in the presence of Ti(OPr-i) 4 and
NaBH( QAc) 3 to gi veconpounds of formula I (Schene 2).
wW@\dosnesas3d vel y, reaction of conpounds of for muPEEER20841014841
11 in the presence of Ti (OPr-i)94 and NaBH(OAc) (with
or without the presence of PVMHS) al so gives products
of formula |I. An alternati\®h&héategy where overall
reductive am nation of the ketones of fornmula 11 with
conpounds of fornula 12 in a Dean-Stark trap affords
an internedi ate m ne, which can be reduced in situ
to the conpoubf fofnula 13. Following steps 1-3 as
described in Sghent L af forpls conpowessmafinf or mul &'

.Schenp'2 ( RL h& 8 hal = Brigl - Fiddiddel3 1 | foro
X—hyr %en-B-—ee-nape-u-nd(s) of “Yor nul a——fer—4%=(GA arfe
prepar 8 y riag e, onmpaunN of forpuha1®, WItl'A@é]
oxi dgs _cgr if or.nzglo& Bt, on refl [Bxi ndgo et hanol . The

resulting b- am noal’cohol of formula 14 can then be
oxi di sed to the ketone, Breferably, with pyridine. SO

3conplex in the pr es;@m%s{rl ethylamne in DMSO to

gi veconmpounds of for, wHBch are then treated
with aryl lithium reagents (rfor med by hal ogen- net al
exchang%) to prow%) SRR UAK TFP t he desired p ducts of
f or mul ( Schene AIN ABo HO K Y N\

|
A E Et 3NL UB%v BuL 1[-3F 3Y978X i
T- NWRTAE, 0.5 R J f0rc0 N 13
A b) NaBH(OAC),

B B AcOH,
c
2 R® "B

R
Steps 1-3
NH
Ti(OPri), H"d:‘o , llj Scheme 1

PMHS
NaBH(OAc),

AcOH (\%\
( ))j/

Compounds of formula I for X = OH are prepared by reacting compounds of formula 7

11

| for X = hydrogen

with an oxides of formula 9 in refluxing ethanol. The resulting B—aminoalcohol of

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

to the desired products of formula I (Scheme 3).

10



Al'l conpounds of formulas 1, 4, 5, 6, 7, 11, 10, 13,
14, 15 are usually forned during the sequence of

WO e@snesans i nto an equal mxture of (R R S)-, ¥C/BPRP4/014841
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(RRR- and (S,S,S)- enantiamgys (racemc forns),
foll ow ng the procedures described bel ow. They may
separated into chiral non-rae&Rt§ enantioners by
preparative HPLC using either a Chiral pak OD or AD
colum (5 x 50 cn) at room tenperature using an

et hanol : heptﬁuearmbl le p sevalth UV det ecti onoat
ddi tion ts) of ﬁgsw co unds

mayBe 9convier tled th%tSN:D nd@?‘q
TTRRT mept Jm atR’| easT—a™st trifc

equi varent Fof, aemui t ahl e base sygh RMsbdi uy 15

pot assi um her oxi de, po‘? assi um car bonat e, sodi um

bi car bon@te amoni a, and the |ike. The conpounds of

formula g gnd their phgsmaceutically usable addition

salts gq§sess valuable acol ogi cal properties.

Speci foeabI y,it ha®'b Ad that the conpounds of

the presert inve @dod i nhibitors of the

gl yci nerHE fosms por § (G yT-1)i orxEbg conmpounds were

i nvestigated in acdbrdance with the test given

hereinafter. Solutions and nmaterials DVEM conpl et e

gﬁg’e ﬁl f fgﬂhu T i(t4u5,§l, ’f 1]12 1(5 Cf'?:bﬁp 15 arePuBsgsilly formed during the

og| es ‘bovi ne “serum (

éc(aubn@ df.réaeubammamngl;ynuctmfdmﬂ,@n; (St Rt M&Q)mmd%s S,S)-

%ﬁ% P& r%Lra ecgn | es?ll's(?%‘)ﬁ(?a’m ?%%I“%cosﬁ@lb?g/b%“‘ h8GRay

tsqxaimed mgo elslyzlllmbambamﬁlt enan(chB)e,rs hppuepemtict HPLE usivg either a

(RREIpA HP i RD g RS By ot el g i hancl:

Baptane Rob8e PIse alithsU'¥ datsktyort ata’>r2§fnéfl;t ed with mdyTlb
cDNA. d ycine uptake inhibition assay (ndyT-1b) On

d a)i]lile ﬁ@%t%%%%w tRe bésﬁ c%fﬁaﬂtz)(%ﬁl ﬁﬁ%ulgé[@%&%h@gted to the

4eneqmndaig| fededmabds blymre@mmqmlt mtél arleast arseirhinmeigiq geiyalent of a
ﬁé@:fbﬁ%?{gsl gulhnas%ga%l J)r dj&s‘éﬁ%hﬂ ?Juﬁ@ othsitl ca%boﬁali?@ soditum

e washed tw ce
\lmd:ahbmpt@kmnmm& endthydjke. The cel | swere then incubat ed
for 20 min at 22C with either (i) no potenti al

cl%%pc%}’npoa{lds G fodmd 1TVH Ry S13dinasti M Bhve bi@ition bdltsipbssess

valuable pharmacological properties. Specifically, it has been found that the compounds

()—*

of the present invention are good inhibitors of the glycine transporter I (GlyT- 1).
The compounds were investigated in accordance with the test given hereinafter.

Solutions and materials

DMEM complete medium: Nutrient mixture F-12 (Gibco Life-technologies), fetal bovine
serum (FBS) 5 %, (Gibco life technologies), Penicillin/Streptomycinl % (Gibco life
technologies), Hygromycin 0.6 mg/ml (Gibco life technologies), Glutamine 1 mM Gibco

life technologies)



concentration of a potential inhibitor. A range of
concentrations of the potential inhibitor was used to

w@emsnet4e3 dat a for cal cul ati ng the concentr at i BCT/BP2004/014841
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inhibitor resulting in 50 % ofyjthe effect (e.g. G50,

t he concentration of the conpetitor inhibiting glycine

ggjtaﬁg Buﬁfgr 50 rﬁNFlQL@lt | @MNVER: Esh?ﬁs, gPB?@ ahe Caetded mM

g{ cine 60 nM ( nnDI) and 25

K, Agnm/h g;S@@:t (y&a-gacosthe pl at es were i ncubat ed
Lraeaio PSSR PR QG LB 1HRS(SRRARUGYTID CDNA.
asprration-o e mxture and washing (three tines)

with ice- coldbUB The ceIIs

ere lysed with
‘ ; dXedbB hours and the
radloact|V|ty in the cellsmas counted using a

té)ﬁl'e&h :1' r%léitr;]ﬁer&tn?g i g (#lp émTh@m; b fgctes a\htlhhhglytrorb DNA , were
[

et hadensivn ot SR F s Wt i comnte PSRRI, BHBO T Hygromycin

-w%P it plAd Oaldafhyihe hedivkR Yas darliathe tlb@ere washed

sone enantloners 1 105 43 .
Mlc@_whor.r%al@@uffw(Q® 6he gepls wsrezbe@fmvh%teépr?@msat %%C with
ﬁfl&t{b% %&g&aﬁ B&m &ﬁamﬁ)ew ﬂnﬁ@hon&@&i@ﬁtﬂb gciaal (i) of
e cd rnula | can be used as ne

eorgcennnum ef¢ mtﬁm@ﬁl lrﬁH‘alF%éééﬁgeé; coprRFANIRY %ﬁﬁe lgg?ﬁ%“al

F{f&c‘%&lﬂs@@ko é&l@ﬁ?ﬁ!’ &led RAZaleABt t}@(iﬁh&!rﬁiaﬁbﬁ df 1nh1b1tor
orally, Inthe formof tablets, coated table

. f
dcg@g@m SH&f) of theeffede.g- dgﬁ(afheﬁgne%galmogé)f t qomgem% inhibiting

%g)i lﬁﬂﬁ(eq{f 58 UPPRRISIPDS wad HRn I B £El ald & coh@ilning [3H] glycine
weve be effected rectally, e.qg.
60 nM (11-16 Ci/mmol) and 25 uM non-radioactive glycine. The plates were incubated

with gentle shaking and the reaction was stopped by aspiration of the mixture and
washing (three times) with ice-cold UB. The cells were lysed with scintillation liquid,

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

The activity as inhibitor of the glycine transporter I (GlyT-1) is dependent on its racemic

or enantiomeric form.

The preferred compounds show an ICsp (nM) at GlyT-1 < 100.

Example No. 1Cso (nM) of some
enantiomers

1 61

2 105

6 48

7 36,43

10 91

11 70
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in the formof suppositories,

t he form of

i nert,
producti on of

phar maceuti cal

parenterally,
i njection solutions.
w0 o00s0b8263 can be processed wi th pharmaceut i cab¢EP2004/014841
i norganic or organic cajxiers for the
preparations.

The conpounds

e.g.

in
of

Lact ose, corn
steari c aci dg

Starch ofs derivat
or its salts and
as such carriers

Ves thgleplf, ta
the like can be

or _tablets coat

C,
used,

for exanpl e,
tabl ets, drag
carriers for

ees and Ward gel af
soft gelatine cap

ine cap®les. Su
sul es are, for ex

d
tabl e

anpl e,

veget abl e oil
pol yol s and t
active substs

, Waxe§yy rats, s
he |i ke. Dependin

nce no._carriers._a

M -Sol i g5 and 11 q

J on the nature o
e _however usuall

ui d
f the

/
y

required int
Sui table carr

he case & soft g

2| ati ne %bpsules.

iers for the prod

icti on of solutio

ns and

syrups are, f
veget abl e oi l

supp03| tories ar
oi | sTh¢gprarournds

Oor _exanpi e, water,
and the |ike.
for ex

forga Lqn

%&rgﬁ gharmacefically

polyolr s, grycer

nat ur al _or har

ol ,

Suitable carriers for

fesPRtahle st the

thep bR of Tt MO PEABRANED £theAEARAtleigOMSthE &tm of pharmaceutical

nor eover

buf

pressure, buf

ents r
TRESICRI AT SYSPENIR "'éh%a@mn#ﬂtmg% SRDL{RUEYSS

e of

ornmul a

wadhy
of f

thereof and a herap
an oEP%EQmB‘Pm%Cf*?é)fﬁQI

contain pres
BreRpiaHipR® he Phatrpacept

fRhPsaM1sts, dohav

fers, naskln

baniRSs, paNedireiRe

rvatives,
EW?@mu@ﬁﬁﬁgﬁ

S

ant

g Sikras £, n the
QAR dragi@d, hard 81d 68 gélatifle EHBUIRS RButi6ns,

Iéﬁ%(ql lgegqr}geﬁted rectally, e.g.
13t % the firal SHifdcorC MR

or a pharnaceutlcally accept abl e salt

tically ine
+ canheerosested v

rt. carrier are,

@r@amleabsmeﬂ

{Rrgddiebr oﬂ%ﬁl‘ﬁ@ WrrieTor R ipe A @GR IOf §B§mﬁ%b1ﬁﬁﬂaﬂ&epﬂﬁu@ﬁs

nnre conmpounds of

fornmula |

and/ or

h rmaceut i

hacessicapn eardil deHmIvEYhereqh el Hgric heidsy LSy s
Qe R thahpleNArsBBe iR b MaMdls Ut tablbS] BagRs alhdlhﬁd%elamne

galenlcm

are those

adn1n|strat|on formtogether wth one
remseles Rataple gririen ﬁoysqf\‘rﬁhﬂnééaﬂugﬁs
el 's&ﬁI b&ﬂﬁaﬂdﬂuﬁﬂ&ﬁ&l

gr&ij eg}:e can be

or

grerfs expaplepyegriapleads, waxes,
066 Wellike D& RERS DRLthe ﬁ&tﬁﬁé bfhe active

ude di_sorders of the cen
ﬁ@b%ms ng FaRrisH are HPWENeE HEHdY reuitef dnhreate Qo

gglatme capsules.

@ﬁ&ma Earﬁers%r e @&&m@abﬁ BF luGaERintisyi@ph fRaiok eRdthplaRshter,

hel ner' s

di sease. dosa

e can vary

mnthln

w de

nvphsotssglmolmgletablsfoﬂ@@dﬁh@hkqn v@hl%caﬁﬁera&r&gl?e%mtp&e&t g for

%lle AdiiRliral AN HERMIS, ke E 2GH sBAL- hg
admi ni stration the do

can vary from about 0.01lng to about 1000
ﬁgP%ﬂPaWHP%W& OEFoVED C?‘htén%

ase of oral

a co

b6 PhareAcel

dloRliqeRSlydldand the like.
sage for adults

da

er
;Preservat&lres, solubilizers,

GRLIESRONEAY a@diRd) BinuRifieds, PR ERES dblofatd, are R isalt for varying

the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.

Medicaments containing a compound of formula I or a pharmaceutically

acceptable salt thereof and a therapeutically inert carrier are also an object of the present

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

compounds of formula I and/or pharmaceutically acceptable acid addition salts and, if

desired, one or more other therapeutically valuable substances into a galenical

administration form together with one or more therapeutically inert carriers.



salt thereof. The daily dosage maybe adm nistered as
single dose or in divided doses and, in addition, the

waipwened4sdrit can al so be exceededwhen this i s POURP2000014841
be indicated. The follow ng exgnples illustrate the
present invention without Iimting it. Al

t enpafeahyiigsefefid ﬁiﬂ&ﬂohﬁn@@@fr&@c@&hﬁi the prde@iaveationare those,
of Buil ding bl ocks

whigh ncjuglerdi 19958 ers Bﬁ%fF?u%%¥V8H§WéW% dfor example the treatment or
ﬁl‘é@en%o%fﬂtﬂafp%aﬁ@ wgﬁltﬁé/ﬁﬁpam @hd AlzhEene’sHdeatki on

[ - brono- 4-fl uorobenzene (12.5 nm, 114 mmol) in

dlethylether (250 nj). a 78.0C added Li

68 rthe dayogaReBI VAT P“&i“@]é??lts 3 d WH 6F Friey a‘teﬁig ﬁe Adusted to
5 the Mﬁﬁh’aﬂrr@ u19é&ﬁérﬁ§‘ﬁ9‘&61@ ﬁhﬁt@uléﬂ-das@ Ifthe d9Ooforall admimistration the

added followed by the addition

despgmior peyl Eﬁcﬁan’éfYofF‘éP Pt e ae éo %ﬁ%ﬂté()%q_mg Poda R compound

W’gt%h&*ayfotrﬂﬁtattedmﬁf&t% &rfes mlega@rﬁduﬁtmfamaﬁmeuﬁ@u@ecceptable
at. this tenpe%a re.the rea

@Méh@qqgf;{ ley deibedosags mPRPe pfministergd Eﬁﬁu&gtha g?ﬁe $&1n divided doses and,

ﬁfg Qﬁtn)n @ndidiveekddedl When@iisss fo(nd torbg indidaged.
100 uct mas hen extracted mnth di et hyl et her (3 X
n.) and the co nlc extract.s dr over .
10 sodi Ghe AlloMRECRpIE Stfst? ﬁafeé%‘i iPp it 1?‘831&’% it All
ieifodrdihb FORPAUAEL Clsts, 56 20 s Wm te cryst al s
ter trituration fromhexane. M5 : nme = 194.1 (M.
rac 2- (4- El uaqr o- cycl ohexanone bi) To a
Sepgtation Qf@uldgﬁlg% C?/# uor o- phenyl ) - cycl ohexanol (3.8
g, 20 nmmol) in DCM (320 nL) was added Dess-Martin
periodi nane [, |,dactri4sKlacetphemyl))cytlohextinboper o- |, 2-
benzi odoxol -3- (I H)-one] (10 g, 24 mmol) at room
te perat ure and .ft-r 2 h .the reaction m xture was
gshed -k is 5gen car bonate (10% 150 nL)
The organlc phase was then separated and washed wt
15 Sa? doWbldtioasofl frbmot 4-BUprcbefizent Y 1225 thlt hbdhmardl sia d@eﬁbylether (250

SOt ARL St i O Ceh 200 ! 30O AT up B Lo ALS mmin at
%ﬁ)ﬁém toé Q;yclol‘il@ééﬁ@ﬁdé (11:0 ), H]9fmm©b)d/vet8hégtd ﬁoﬂewed by the

gltpn(q%avorqeeﬂgovi@ Dy P G P pl BT

A%ﬁa%éﬁﬁir'e\iﬂré’ased @ Gpset. U50 W After 4 h at this temperature the reaction was
20 oqureg(c:hed by the acl'llgl{lgn P Xlo)nuﬁx %Ll%pl?lx ‘?sagurat(eﬁ ﬁ)OQnL)?’a%d diluted with
water (50 mL). The product was then extracted with diethylether (3 x 100 mL) and the

combined organic extracts dried over sodium sulfate. Filtration and evaporation

afforded the title compound
(11.9 g, 56 %) as white crystals after trituration from hexane. MS: m/e = 194.1 (M).

25  rac-2-(4-Fluoro-phenyl)-cyclohexanone

bi) To a solution of rac-2-(4-fluoro-phenyl)-cyclohexanol (3.8 g, 20 mmol) in DCM (320
mL) was added Dess-Martin periodinane [1,1,1-tris(acetyloxy)-1,1-dihydro-1,2-
benziodoxol-3-(1H)-one] (10 g, 24 mmol) at room temperature and after 2 h the
reaction mixture was washed with sodium hydrogen carbonate (10 %, 150 mL). The
30 organic phase was then separated and washed with sodium thiosulfite (10 %, 150 mL)

and then dried over sodium sulfate, filtered and evaporated. Purification by



mmol) in dry DMSO (67 nL) was added triethylam ne (27
nmL, 190 mmol ) under argon and the resulting m xture

w@ombies4sd 0 OC and then a sol ution of sul fur PCT/BRI0AE€014841
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30

pyri di ne conplex (18.4 g, 116 ) in dry DVSO (98
nm.) was added dropw se over 15Mr$lpn Afteryl h , t(he

SrouiE AT A et b Ut R R e et
tlgeothpownd (3akg, 89 Yeree whitenttal e dlvare L5 LMBul T at e,

followed by filtration and evaporation. Purification

%byg-é-!é-ﬁu%tré %ﬂeﬁp’g! g#ﬁﬁle%ﬂo'n%a gel, eluting with ethyl
afforded the title compound

(7.2 g, 95 % whi t |
bArARenpatidlyl tog;olwlhé %é%ﬁzrt(f ﬂ;og’- EhePényWd@Plgz QZ%%P ?
Fhmals i c}.ﬁigbfz}ff?)@n%mﬂvats Qlib{tlchﬂ’rmﬂ’a’%m(n@ (224, 19008nd8hDknder argon

nagnes | um (
emdthe mstiogrtesoplsd ¢ 0 |°ﬁ gn%ﬂmﬁr Wl %féaﬁ@gtr%lde pyridine
20 9 3@9 4%%’1%&an§ TRL MR (9381 P REPidRed 2ok 0vkD15 min.

the m xture stlrred

]é&terril i, thEheixtereswh diluted withayatierHaQe md.) grd gfée Rrﬁ?é“ﬁifmi%%ﬁ with
%(2 "o, Sﬁt Q:Jnglbg%h o‘f@a?n@%@ts@&e@@ﬂdeﬁ%r@ﬂ@véﬂ‘s@dmm sulfate,

n vvar poi nt__an L
rfe]mvedd:ry ﬁltrauolaalslsevaWItahoilcBuﬁﬁ@aﬁloém It %@thnntguoug Silica gl,
erau e L peg, Q6mpdlifd (7.1g,95 9
B R R TR DRRE PR Lompa] (1 g 95 %0) 20
av@lﬁte%drmdz 2 h, thgn guenched wi th amoni um chl ori de
uti.on typated, 30 nl) and the duct
{ product extracted

\?ﬁ?hn}/grt g (3&}{[) net hyl ether. The conbi ned organic
extracts were then washed with water, dried over
sodi um sul fate, fil tenae@-zaffal‘/é\sa&%hea@eane
Recryst allisation fromhexane afforded the title

_|9[d 9 80 24 X as white crystals. M5: ne =

-p- Tol yl - cycl ohexanone b ) As

descrlbed for building block 11 step
r 8T @a poltiody b MVlbmléﬁ 617.1 %198 n@molﬁ g AR5 (B0 mL) was added

f;g@‘g’lge[)siu‘%{? Igi % g'iﬁo Alﬁ%rgpgsteg ;ﬁgedreﬁﬁuﬁ@nﬁ}itu&?w%co‘ﬂhdcm ~20°C and

1&8&1131( di;math)ds@ﬁ@eqcomlepq (gé}g:, &ngfl\)@ piee ﬁéc%d W&pg ngtgre stirred at -
€50 °C for 10 min. Then a solution of cyclohexene oxide (10 mL, 100 mmol) in dry THF

(10 mL) was added dropwise and the reaction warmed to 0 °C at which point an
exothermic reaction initiates. With ice-bath cooling the temperature can be maintained
below 25 °C. The reaction mixture was then stirred at 0—5°C for an additional 2 h, then
quenched with ammonium chloride solution (saturated, 30 mL) and the product
extracted with tert-butyl methyl ether. The combined organic extracts were then washed
with water, dried over sodium sulfate, filtered and evaporated. Recrystallisation from

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

rac-2-p-Tolyl-cyclohexanone

b) As described for building block 11 step bi, rac-2-p-tolyl-cyclohexanol (4.86 g, 26

mmol) was converted to the title compound (4.68 g, 97 %) which was obtained as white

crystals. MS : m/e = 188.1 (M).
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rac-2-(4-Trifluoronethyl - phenyl)-cycl ohexanol a) As

descri bed for building block 11 step a,
wal2isoemebenzot ri nuoride (10.0 g, 44 mmol) WasPCT/EP2004/014841

converted to the title conpoqu_(5.64 g,. 52 %9 which

was obtained as a white solid. M5 : nme = 244.1 (M.

rac-2-(4-Tri f%ak'%@@ﬁﬁﬁ(&roﬁ{éﬁw hedylF¥ l&ﬁh%ﬂf}&ne b) As

descri bed for building block 1 step

rac- 2 4ﬂtr|fluoronethl-

%- cyclohexanol (5.5 g,
QO

: @ A att | e conpound (5 26 g,
96 9@ whi ch was obtained as a white solid. M5 : me =

a%‘l?’?s deséri¥ed f6:AGiking block 11 step a, 4-bromo-benzotrifluoride (10.0 g, 44 mmol)
(4- r|fluoronethoxy phen I) cyclohe

wwer&e&ﬁpu ¢ it GPRRUSN S 1de 1 70) Wil Bristhiaiass aayhite solid

B8 . dercr idgdvpr buil ding bI ock 11 step
a, | -bromo-4-(trifluoromet hoxy)benzene (10.3 g, 43

nnDI) was converteo tq the title conpound (6.7 g, 60
g 4-Triflugro SRYIESVGOEARQUIES gl jd. MBS : me =
260. 1 (hm

BRss QestAb el fof b Ibblexyst Bnydc}Z—Qlj{-d:ﬂlﬂ)llit&mﬁreﬂwbphedyl)As

de crlbe for bui bl oc
; ‘Bﬁ’é’bh Bttty SEIImRmME (30 & %5 %) which
%as Min)ed‘ééiﬁﬁwﬁﬂ@y&fdtm tf/et=hBa2tl (MR compound (5. 36 g

82 % which was obtained as a white solid. M5 : me =

ac- 2- (3. FI uors R Reaka o) SHEARIER, e

C
for building block 11 step a, |-brono-3-fluorobenzene
Gé&bQMAEnﬂiznﬁﬂahbXW%ﬁkn&DRwdbhadnbb the title conpound
g, 46% which was obtained as a white solid. M :

TEEE RN ST
BUA3 Gini]) Whokvédriedstbele il compound (6.7 g, 60 %) which was obtained as a

uor o cycl ohexanol (5.0 g, 26 mmol)
Wg§w68ﬁ$@4%eﬁ”ﬁoa§§g¥*¢tIe conpound (3.9 g, 80 %
whi ch was obtained as a white solid. M5 : me = 192. 1

M-25(a<EPhiodorhethbkuohemi)-tuclohekwmonk ) - cycl ohexanone
rac-2-(3-Trifluoronethyl - phenyl)-cycl ohexano

b) As described for building block 11 step bi, rac-2-(4-trifluoromethoxy-phenyl)-

cyclohexanol (6.6 g, 25 mmol) was converted to the title compound (5.36 g, 82 %) which
was obtained as a white solid. MS : m/e = 258.2 (M).

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

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

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

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

As described for building block 11 step bi, rac-2-(3-fluoro-phenyl)-cyclohexanol (5.0 g,
26 mmol) was converted to the title compound (3.9 g, 80 %) which was obtained as a
white solid. MS : m/e = 192.1 (M).



a) As described for building block 11 step a,
3-bronobenzotrifluoride (10.0 g, 44 mvol) was

w@emwsesd4esl to the title conpound (4.87 g, 45% PUIERIV04/014841
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was obtained as a white solid.M5: me = 244.1 (M.
rac- - -Trifluoroneflin-phenyE}cycIohexanone b) As
descri bed for building block 11 step bi,
rac-2-(3-trifluoronethyl-phenyl)- cycl ohexanol (4.7 g,
19 nmmol ) was converted to the title conpound (4.34 g,
93 % whi ch waes-bbt-drifearomethylphamyl)yearlpberagppe Vs
me = 242.1 (M.

R0 - T3nEbNAMAhd-pIRENY.cyBBEAYhII- cycl ohexanone rac-2- (
3- Fluoro- 4-mef hyT - phenyO - cydohexanol a) As descri bed

for building block 11 step a, 4-brono-2-fl uorotol uene

s &sglb@é%ﬁhwfémml@c% Shvep betbrna e TiRerids MgdUh 4 mmoD
v8s ShvartedS ek iR EERpY@Sd QD884 28U BShich Was btetamel agla wifie solid.
T me = 208.3 (M.

Mo p/le3244- LiMd- 4- met hyl - phenyl ) - cycl ohexanone b) As

descri bed for building block 11 step bi,
FRC2-23[3ifGbHh &h A= sRh Y cy8bRA¥hdne Cycl ohexanol (6.2 g,
30 Mol ) was converted to the title conmpound (5.53 g,

0 : . , : \ >
b dextriped 107 bulling bISck 17 ep b 1hé-5. (3t oroltettiyt Prnyi-
epdolxhrfol MBY i3y19 Bimtdl) #hsimeemid ol thotitaydnpaua @Baep®mm) which

e . . .

wag obtaingd pe ¢ Hght ysllew ol MSr sHe f1afldfbny 1 ) - cycl ohexano

a) As described for building block 11 step a, “

4- et hyl - 3- (t rid-byPFamRbAYInEthybphasizerbhedaridng, 18

mmol ) was converted to the title conmpound (1.95 g, 43

0 . . . ! : L
g%:g_x\gé-%uo%-sél-%% %i-gﬁgnvﬁs-cvaclomﬁn%l solid. Ms: nfe
(M.rac-2-(4-Methyl -3-trifluoronethyl-phenyl)-cycl ohex

anap dedo)ib&bfod daitdingbtbck al stepial 4librgmbl2eftkordtolsdned1®D g, 53 mmol)

rac-2-(4-npethyl:-3-trifl uor t hyl phenyl ) - cycl ohexangl. .
S sl T R R o BRI L P L bt REch e SBEURIE Aflite solid
(MS 8m@k =268.%9M)Mi ch was obtained as a white solid. M
. me = 256.1 (M.

- cycl ohexanone

n
5 43\ laoro g 1- Faieloile QLE:ycl ohexanol a) As

descri bed for building block 11 step a,
%) s diesoribed fardndtimiglbdord 10 56phigrac-33(3afftodno-4-methyl-phenyl)-

cyclohexanol (6.2 g, 30 mmol) was converted to the title compound (5.53 g, 91%) which
was obtained as a white solid. MS : m/e = 206.1 (M).

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

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

a) As described for building block 11 step a, 4-methyl-3-(trifluoromethyl)bromobenzene
(4.2 g, 18 mmol) was converted to the title compound (1.95 g, 43 %) which was obtained
as a white solid. MS : m/e = 258.2 (M).



was converted to the title conmpound (5.47 g, 50 %
whi ch was obtained as a white solid. M5 : me = 208. 2

W@ 205/068263 2- ( 4- Fl uor o- 3- met hyl - phenyl ') -cycl OPERBPIINE014841
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b) As described for building b%ppk 11 step bi,
rac- 2- (4-fl uoro- 3-net hyl - phenyl)- cycl ohexanol (5.4 g,

28 %Qeﬂfﬁ% GRS h&RvE-FhdnB-&riibh&asngApound (14.7 g,

mas obtalned as a I'rght yelTowoil. M :

b)aés éesezib@qﬁoa b@ﬂcﬁng block d& stepbb Hps-2ptemeihyl-g rfloprometiyr-

heny CYC].OhCXElIlOl (1 91 7 mmol) was converted to the title compound (]. 8 & 95
2>
r| fluoronet hyl - phenit( : cycl ohexanol

3{9) wlydwswbtb@ad asoff whike plidn didi la(:ék— 236

5- br ono- 2- chl orobenzotrifluoride (8.32 g, 30 nmol ) was
conver ted o thiekiblr6ORemIHphehyd-giclchaxdonshi ch
was obtained as a white solid. ﬂB nme = 278.1 (M.
rac-2-(4- Chloro 3- trlfluoronethy phenyl ) - cycl ohexanon
saqyY-(Adlupze sikyyl-phenyl); S8 ock 11 step bi,

rac-2- (4- ckbro 3- trlfluoronethyl phenyl ) - cycl ohexano

(aﬁlAS debcriB& fBLilding BloeRNY eteb @F5-bforhba- ﬂmdrbmlmmwng 53 mmol)

g, 97 N i ch was whi t
ik e 0 Hhe (WP COPRSBAA Lt £ 0t 170 BUPICHHAG OBGReRe 3 Wite solid
"S- AyPhepyb (X 8- di aza- spiro[ 4. 5] decan- 1- one
rac-|-Benzyl -4-(2-nitro- I-phenyl et hyl ) - pi peri di ne-4-c
arboxyllc aC|d _An LDA (14 mol)
> 180 ) IS <di i sopropyl ami ne
(1 37 g 14 nnDI) Mﬁth BULI (1.6M 8.5 nL, 14 mmol) at

b sQesdribed For b-ﬁhiﬁlrfgl"@odﬁ.])l stapdey raa-lzqenﬂ]mioél -hethiyhghenyl)-

relnh@(agta]g(éal %4 glrgglF vaiséﬁ g%vg%tgg B 8%k cgrlglpggr?cl:l FHL 7 & 88 %) which

Iw&%@@ihecmsm heljdiewbik M8/ meas tusy (M).e (3.05 g, 12
nmmol) in THF 58 nm) at - 60 OC and all owed to warm up

to -40 OC over on a solutio
ans- bet ani t?&gt(% (5?'}8“’(' ugro A’r?g’le 7 '%Y‘Mﬁe"(l BT
was added dropwi se. The reaction m xture was al |l owed

t 19 c AT HIBr$-9-tFif 08 dnebdrietyle-conleliexdndl and t hen
quenched wth annoniun1ch|oride (saturated, 40 nL) and

t he ct, .ext rac eth t

nge/\sg{;ﬁglﬁquc ud@mggbqg%?{ 1 _steba, vvebrrg %hfe‘nﬁlog&heﬁéé&lﬂ%)lde (8.32g,

bso ﬁ@aol)iwaMnmmrd toahé title sathpatrel, (44 8, 52 Pedwlzipl was obtained as a
%f ¥#ﬂﬁs réib$?{(ﬁﬁ by chromat ography on silica

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

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

Preparation of Building blocks 7
rac-4-Phenyl-2,8-diaza-spiro[4.5]decan-1-one

rac-1-Benzyl-4-(2-nitro-1-phenvl-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 mmol) at -78 °C in dry THF (10 mL) under argon
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with DCM : MeOH (9 : 1) afforded the title conpound
(4.1 9, 84 %9 as a light yellowgum M5 : nme = 397.4

W@ hosiN68463 PCT/EP2004/014841

rac-4-(2- Am no-| - phenyl - et hyl_)gl.- benzyl - pi peri di ne-4-c
arboxylic acid ethyl ester b ) A sol ution of

aglrﬂ%géw?&ngarré ‘ép% olbd 6O mesnﬁion%mharr cholE%lrtb dscme Aded to a

yl I°c aci ester (3.
satu@qn(oﬂdaml ma@ﬁynwft@gwh a%rbaxxlﬁet(-‘h@ &r@%ﬂ@@ 18fﬁ‘IF (8 mL) at -
SMé‘élc i oftd 8 whth ?rto alo *evefl B%he?edibon%fsbﬁftlo%‘?ﬂ’ llangbeta-

npr essi on reaction vessel the m xture
mk,tsstt’lrelnt é1.831g.chpenmeB|if fl‘é{FawdnLhwaq added drepvasa pldteaeastion

%gﬁtﬁr%%égtaﬂﬁ?féd o vgaéf;l %g (t%m%eﬂertuﬁ%véé 1 R9nd tidnQfenched with

aramoBivBe Arlptidd (sptvearpd. -4 rsL)onnalzthe ppedust extrctrdvaEh sthjpeetate (2x
4&9 mf‘)4 ?’%é%dn%n@cf orﬁﬁmc eittract%wTr)e t?en Washed with brine, dried over sodium

benzyl - pi_peri di ne-4-c
aldﬂawxﬁllta:rcd and evapotaged. é’sutr@ﬁaf{@ ¢hrogafagiphyion silise gelutin

(R0 DR WR99! PAMPEEIHE Bk UmbBEnd'(4 g AURT ac it gaglow

rrpera evaporatron the m xture was

gumi fied by chronatography on silicagel eluting with
#ﬁgw Etﬁ%gj : 4.5: 0.5) to afford the title
rrpr%/ﬁng’_é(l ) 58% as a white solid. M5 : me =

321. 4 (M+H)
i@gﬂ_—@%nnw -phedyldéthyly
suspensi on of

%g% @‘ﬁgﬂ é%*acéll' g}ﬁ?wl '(%nﬁr&“l péth?][) Apl rieean-chrborfic acid

hwmgae fai®e § moohkingirp E@Hé%@ W@&éﬁ;éreaer@te favf%e presence of
%ﬁl i r p bt b PH d ok 3418 ﬁtftefi‘tcoél ARMrdeTEREmBtdEiBn offhe @éaction

on over celite, ereactlon m xture

sess@oha nExtuaawas fteredees eélt@j prd; Blefdgate ﬁvmeﬂe%% Kkeveshptitle
%pg@i‘fg?é ng.%Q ) Y85 &X bl gk e th/eit 357 1QNLF) x 150 nl)

i'ned” organi c extracts dried over sodium
sulfate Filtration and evaporatlon afforded the title
amnprBencyl4iphenyly2.8 gliazagspise(4ed ldacansl-98e | d aft er
trituration from di ethylether. M5 : me = 231.4

Q?@%fuﬁ%ﬁ%cltl (BhSbhol 1-pheffArdial-il ienkyl Qipddadine-4-carboxylic acid
tectl nglgjr oup

et sterA 201 B romglh imiplyens (30 pLY 795 beatecbpndas Faipcfir ¢ by ffter
081&;%5{0 rgg&gre géraﬁﬂg@ gﬁ%g@?f&m@%gn}mu?mmﬁaw er
ut] on_o
(choprgatographyre® piglcq g¢l elnBnaweh DGR é\?e(%l =:Nﬁ4f)&ig§§g§t0%) to
afford the title compound (1.47 g, 58 %) as a white solid. MS : m/e = 321.4 (M+H).

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

d) A suspension of rac-8-benzyl-4-phenyl-2,8-diaza-spiro[4.5]decan-1-one (28.8 g, 90
mmol) in MeOH : DCM (4 : 1, 500 mL) was hydrogenated in the presence of Pd (10% on
C, 14 g, 132 mmol) at 2 bar for 48 h at room temperature. After filtration over celite, the
reaction mixture was evaporated and the residue dissolved in NaOH (2N, 200 mL). The
product was extracted with DCM (3 x 150 mL) and the combined organic extracts dried
over sodium sulfate. Filtration and evaporation afforded the title compound

(13.1 g, 63 %) as a white solid after trituration from diethylether.
MS : m/e =231.4 (M+H).



was added triethylamne (12.87 g, 127 mmol) at 0 OC
foll owed by di-tert-butyl dicarbonate (35.2 g,

wAa smsed4$3 and the resulting m xture maint ai nedPGI/EPIDE014841
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tenmperature for 2 h. The produgy_was then extracted
with ethyl acetate (3 x 100nL) and the conbi ned
organi c extracts washed with HO (1N, 100 niL), brine
(100 n.), dried over sodiumsulfate, filtered and
evaporated. Purification by Kugelrohr disti]lation

af f or ded t h¥hemeleStep Apkrdadvatg frpny Bogpraggeting ggoup
colourless liquid, bp 140 OC at 0.13 nbar. M5 : nme =

=" n_u_'_sn ) 2 aaad brtar LA esle ethy et

di i sopropylam ne (6.98 g, 69 nmol) with BuLi (1.6 M

43173 a%luéi@ﬁloﬂﬂhbr]) is&%ipec%gatQQOi o %217 mﬂ&ﬁg(&lg:cagﬂe) Wd.’lfé‘ii ?1 : 1,120 mL)
argon and, ow ng to warmup.to - : i §. solution

el ogsghimetsloguing 0288 067 mpibn s Cotolghed PGB

el érﬂﬂté‘@?.ﬂg, 6 e Pandythle SesaRing mixte inddthitled @6th temperature
ester

4- et hy| (15.44 g, 60 1).i.n dr HE (45 nl), at

Tor? bCrhmarode e iz R S R6Ctoe (3 pab it e

\fﬁgb%&%@@ @%ﬁatk{s%sl?éd Witth HCL (1 %\Ii éooo?m, erne (1ocl> mL), dried over
-Tpuoro=-trns- a-nitros rene . , 4L n

apgiumy gl iferyd and evapapded ppicson o Bupt Alation afforded
The&tHE BopSurfd 439.‘0%‘? 89 9)Wa b RblYRriEse ligeTbH SMPRT 2(0JTEmbar. MS :

over 1 h and_ then quenched wi th amoni um chl ori de

BTz 2MEB)-n) and the product extracted with
di et hylether (3 x 100 nL). The conbi ned organic

%t uaqt G6-MR6®-pHEeR) VRsiRde Wl -BifHridive-1,drdi@dbSWHE acid 1-tert-butyl

sodiumsylfate, filtered and evaporated to afford the
tQQQih%Eﬁﬁgﬂhd (26.7 g, 99 % as a |ight yellow gum
M5 : me = 442.4 (M+NH 4) .
rtf)qarﬂfapg'sélbﬁtiﬁﬁ was ?f'&‘p_ﬁtﬁd-l?&fiﬁﬁhg Hﬁio@fdpylujﬁmlh (@9$)g,r69?hml) with
-1, 4-di carhoxylic acid e est et solutjon o :
B d 416 M5 IPLoQ%o‘DBW r?é/£ i %F-}g‘% 14@ f?ﬁp‘? F PEoRant allowing
a(tggﬁéﬁﬁﬁ@%ﬁb i"@.l %ﬁﬁoﬁi@?&aﬁhﬁ%&ggﬁﬁt@ 6ee@hddad teatselution of
20. 6.0, . ln ary Et was .
rﬁla%@ﬁﬁ-&t‘*e@%go%wlﬂé aﬁ‘gels'@ﬁté@tﬁlfesﬁéfl%ﬂ)‘y(l sEerl54¢ eep ppol) in dry
ﬁﬂﬁ Qwﬁtw af -686C fanld A{lﬁe&d ©oRirhNg ®ndo _die t@ﬁ&’pr ksAkanpoi a solution
e reaction vessel,the re was fi.lter r
e REOarig R MO ETE M oY B0 B ARG PR i aras added
(de}@fﬁﬂﬁ@d The ?etaétidh mﬁ?u?%w@%ﬂ%@ ®abaréi hp Whicdh watensat over 1 h
irectly in_the, pext step. .
rand hen Hupiches withRave R blosids (setaralrh25hmto pad deueduct
N&tBcedvidibihletter (B £ €90 mbY Tld combined organic extracts were then
washed with brine, dried over sodium sulfate, filtered and evaporated to afford the title

compound (26.7 g, 99 %) as a light yellow gum. MS : m/e = 442.4 (M+NH,).

A
&

rac-4-(2-Amino-1-phenvl-ethyl)-1-tert-butyl-piperidine-1,4-dicarboxylic acid ethyl ester

c) A solution of rac-4-[1-(4-fluoro-phenyl)-2-nitro-ethyl]-piperidine-1,4-dicarboxylic
acid 1-tert-butyl ester 4-ethyl ester (26.6 g, 60 mmol) in dry EtOH (600 mL) was
hydrogenated in the presence of Ra-Ni (25 g) at 50 bar at 50 °C for 20 h. After cooling

and decompression of the reaction vessel, the mixture was filtered over celite and the



ester d) A solution of
4-(2-am no-| - phenyl -ethyl)-1-tert-butyl -pi peridine-I1,4

WO eiosasdaexyl i c acid ethyl ester (23.4 g, 60 mMmBCY/EPI904/014841
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tol uene (200 nL) was heated unQif_reflux for 18 h.
After cooling to roomtenperature, evaporation

. 3,\%. as _a whit
I e e SR S S
3ed dir¢dtiytin the next step.
rac-4- (4-Fl uoro- phenyl) 2, 8-di aza-spi ro[ 4. 5l decan-1 -on

~—t " . — 2 p .
Q&E[boxyl [ c acid tert but yI ester (46 0 g, 132 mml)
in DCM (260 nL) containing TFA (150 nL, 1.32 nol) was

LSRR Al R0 S My 405 o

tasisl ghpcster (28x¢ &80 mentoliin bolmean (260 mll %ﬁh()ated'ﬁh@der reflux for 18 h.

(53 SR e AR B bR Eo B NG A 1717 ¢ 83
%) hwa whitEsdlid-after totusatibneuap d)papmbatnanSo maled= 34963 (NIt-FHe.
conpound (22.14 g, 68 %9 as a white solid after

tIfafh-t4u(f4@f:1iuefb-Eﬁ%)@i,ma'iaﬁ%fréff@mdb@nALBﬂ@ = 249.2

CI S- rac Phenzl - 8- (2- phenyl -cycl ghexyl) - 2, 8-di aza- sg .
rq)[Aafs t@t@bgﬁﬁ 14-Bnero- phenyl) -0x0-2,8-diaza- sp1ro[4 S]decane 8-carboxylic acid

e A0 dorek &e‘tﬁlg §i) n’ﬁMSﬂ) %?BELFZ(J%MJHEI é&kﬁﬁln‘ém hey ¥, 1.32
i mehivse é@trad @lgelrptrﬁlyglt 0 2@ foridl tpin. 2Th§ﬁéw1p@y@mé Wanidea poured
1§tcpNQOF—12@‘) mo)mL)rh&d%H gﬂﬁi&@gctmcaed WM@CM (39;{ %100 mL) The

ara-tol uenesul foni c aci nog,
mm:@blnccbf)tg@mcmrhctawwaherswmhkd wtétﬁvaft@r(lq nﬂL) ay\d b@ne (100 mL)
P9 dtid bPAIbERIPS AL FrhA "Re &
ﬁq%age la%p?oglb matggﬁﬂ 15 i o?n (?(E%F%ﬁ‘@ﬁg%ﬁﬁg ¢
mqm@@mdv\nth 1, 2-di chI oroet hane (120 mL) and then
QF' 5&% Q th S : m/e = 249.2
S@r t14 agg |tlegjrj1ﬁ% o ﬂg?n&t)é?g%et xy%%()ar ohydrlm(éfe
(MsHy, 33 mmol ). After 3.5 h the m xture was quenched
with NaOH (3 N, 50 nL), diluted with water (50 nL) and
the organic |ayer separat edEXg'llglgleqrgani c layer was
then dried and evaporated to ve a residue which was
purified by silica gel chromatography eluting wth
heiprtraené-Phenayly (2apkenyl-eydehexyl)2.&-diagayspiro]f.5{ decan-1-ome)
to afford the title conpound as a light yellow oil
cis-rac-1-(2-Phenyl-cyclohexyl)-piperidine-4-carboxvlic acid ethyl ester

a) A solution of ethyl isonipecotate (3.7 g, 24 mmol), 2-phenylcyclohexanone (5.0 g, 29
mmol) in toluene (50 mL) containing para-toluenesulfonic acid (446 mg, 2 mmol) was
heated under reflux with a Dean-Stark trap for 13 h. After cooling to room temperature
the mixture was evaporated to leave approximately 15 mL of solution and then diluted
with 1,2-dichloroethane (120 mL) and then acetic acid (0.95 mL) was added followed by
the portionwise addition of sodium triacetoxyborohydride (7.3 g, 33 mmol). After 3.5h
the mixture was quenched with NaOH (3 N, 50 mL), diluted with water (50 mL) and the
organic layer separated. The organic layer was then dried and evaporated to leave a

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



(5.59g, 715%. M5: nme = 316.2 (MtH). cis-rac
4-(2-Nitro-1|-phenyl - et hyl

w0 20050&4phenyl - cycl ohexyl ) - pi peri di ne- 4- car boxRtT/E8P204/0l14841
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ethyl ester b) As described forybuilding block 7 step
a, |-(2-phenyl-cycl ohexyl) - plperldlne 4- carboxylic

afcthretohyh tc?fiit té gl-} I:b)gto aﬁ' Wlﬁl)cl(tzlﬁ@émgfw%c? 5d ael?géqtt ggﬁognﬁoﬂ

title conpound al née
dpf: &Hﬁt%-) d\éﬁr@l/ewél 2@@& 65.4 (MH) .
ci s-rac-4-Phenyl - 8-f 2- phenyl - cycl ohexyl ) -2, 8-di aza- sp

;di’&s ?aécﬁl deR@Rs 1A REVICAthES- 1d(§sl9ﬁén19?9vcfdﬂ'exﬁvlp SRRl Qﬁlﬁoxvhc acid

ro-I-phenyI-ethyl)-l-(2-pheny|cyc|ohexy|)-
piperidine 4-carboxylic acid ethyl ester (1.0 g, 2

rgm&s) dé@@%equmsﬂg Bl%cIE h@teﬁm Nne- §e| 7 %I }fégﬁ &Jrgenc%?e -4-

whi ch was _obtained as a
driaFeesyliy agich ethilestraxl- Oy 2 f,nqulﬁwas ereveetedi@othe titlkiepinpodnd (1.1¢, 73
AR mrwg%wlﬁéd .fswmk fiphe gAna' M DPEK 465 8YRR19). | he
am no comnpound ny, mml ) was converted to the
t|tIe conpo%nd (q97 rrg,1 2V\/hlch was obtalned_as a

fac 4 Phenyl - 8- (2- p- tolyfvcyclohexyl) 2, 8'd{aza spirof

o) A ARG bell O BuINiP BIbEK st b 4- 82 -nitro-1- phen)(l ethyl)-1-(2-phenyl-
rac- 2- p-tol yl-cycl ohexanone

(L Hl)eawnéms -4arab e p eﬂlYSTS@f’éééﬁ& 2 aol) 302 coryjerted to the

arAiHR hnbdtndl i(§ A v g7 %%wh?c‘ﬁpﬁa@ RO 4813 P%ello% JMRidused

ﬁre stirred at rt Tor he m xture was
ireetlzan themextiyigp- MS mnfe AP ¢ MR- sol ution of
pol ynet hyl hydr oxysi | oxane (261 ng, 4 nmmol) in THF (5

nd)) AWdsscABEERr @mnple@uﬂ@ﬁglbldcm C%Icume%ﬁb 'cbh?@uﬁ& (810 mg, 2
overn|ght To this_ salution
R Wiroprerteddeihe tifly ccmlm 681 Mg 8% /Qitw}rlt?h Pay obdaiged as a

Thsite MHHMSMy/l0380.) (N@.H)added and the m xture

stirred for 1 h. The resulting precipitate was then
filtered off over celite and the filtrate was washed
with brine, dried and evapoﬁﬁ?@ﬁeﬂo | eave a light

yel l ow foam Purification by chromatography on silica

- tp A 2 Dol 1
tg@i ) Iﬁufi PH&ﬁyMS (ﬂg)@ﬁ{aﬁl fcg/flglé%w the titl eﬁ%%%pg'ﬁﬂﬁcg g(1 o

29 9% _which d whi t lid, :
EE @ygtu@e/%f\ﬁpﬂl)zgp tolyl- cycPthe)lca%%ne S1Oamg, 2I mreno ?ra{c—4-¥1§enyl-2,8-diaza-

spiro[4.5]decan-1-one (502 mg, 2 mmol) and titanium(IV) isopropoxide (810 ul, 3
mmol) were stirred at rt for 3 h. The mixture was then diluted with THF (5 mL) and
then a solution of polymethylhydroxysiloxane (261 mg, 4 mmol) in THF (5 mL) was
added and the resulting solution stirred at rt overnight. To this solution Na(CN)BH;
(245 mg) was added and the resulting mixture stirred at rt for 3 h. Then NaOH (3M, 10
mL) was added and the mixture stirred for 1 h. The resulting precipitate was then filtered
off over celite and the filtrate was washed with brine, dried and evaporated to leave a light
yellow foam. Purification by chromatography on silica gel eluting with DCM : MeOH
:NH,OH (25%) (98 :2: 0.1 to 95: 4.5 : 0.5) afforded the title compound (250 mg, 29 %)
which was obtained as a white solid. MS : m/e = 403.6 (M+H).

Example 3

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



Exanpl e 3
ci s-rac-4-(4-Fl uoro-phenyl)-8-(2-p-tolyl-cycl ohexyl)-2

wQ Beodioesaes spi r o[ 4. 5] decan- | - oneci s-rac- | - ( 2- p- FOI/EP200y€14841
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| ohexyl) - pi peri di ne-4-carboxylig, acid ethyl ester a)
As described for exanple | a,

r@Er-N(39
converted to

§k%imd a alig eIImNoH
( esqg}bg exgnmle { raFcr%rBrtélehme)ia@ml (ﬂr&g éi? mymol) was
Rohnvéredrottk ¥itle @(YI% Qﬁ‘ﬁd(w & JigReY ?kﬁ rad ob&?r(@?%%lhgﬁt yellow oil.

ﬁﬂ'd et hyl ester descCri bed for exa

S FHe 73-3@24—@41’59 yl - cycl ohexyl ) -

riperidine-4-carboxylic acid ethyl ester (700 ng, 2

rHi@fa)c ANBB-( Mﬂi&élﬁgnﬂpztﬂlﬁotéﬁﬁﬁ 19 QIH)RHHdCVQI%ﬁQKWBm%dme—Al—
whi ¢h s _obtained as a yelTow gum

ethyl ester

cis-rac4-(4-FIuoro phenyl ) -8-(2-p-tolyl-cycl ohexyl) -2,

%)d&s&fe@crﬂaeﬂifbﬂé}éxr@léjﬁﬁ f3=racA0@- ﬁkolﬁscﬂ%ﬁ&)}lpﬁﬂnefﬁfne 4-carboxylic

%@%@ esitef (7004812 ol )owesrrpnyertedsip thetita eppnpound (B8pims, 83 %)

| which o¥§ bsfaged!a} a m:uw bdthners4 ngachoryl Vg ggi d et hyl
ester (880 ny, 2 nnn was converted to the am no

as obtalged as a

467 3 (N%FD d) As descflbed for exanple-]d the.anino
crr)ms@iemhbé&%'r dﬁmpl]e revek )radl\@ftl-‘(@-rﬂﬁ@fé ﬁﬂeﬁ}g’) QhﬁtrBJeEHyﬁ 1-(2-p-

@Eﬁ'ﬁ p1§%1d1n§né é@farbvt\)hzflzlgch @mﬁ)ets aei‘:_@qm&llg - mo% was
Choﬁvér&!ﬂ-t@) -thé SuinddoppsUne- (BME R 31 %) which was obtained as a yellow gum
%d%l ckohe ﬂ% %gg di aza- s%|r0[4 5] decan-1| one
ectly(in the pxt HERrYS AR §467-3 (M+H).
) 2 nitro-ethyll-I-(2-p-tolyl-cycl ohexyl
'g)-Asi deseritdidrfer ékanqﬁd‘ m?Xb[d drfiin@GothpeuhY (66558 1 RlndBwas converted

ed for

A3 SCqpRIRA @35 iR X3/ yhich Wt ehirined as e liggagiaw eolid
aqunﬁehwn1esmepH§7oo ng, 2 nmmol) was converted to the
title conpound (772 ng, 66 % which was obtained as a
yellow solid. M5 : me = 54%.2 éﬁ@. b) As descri bed
for example Ic, xampled
cis-rac-4-[1-(3,4-dichloro-phenyl)-2-nitro-ethyl]-1-(2
- cf3-taoidy(3;4 Pitibwexyheny] i 8-( BpitdiyheydoteayipQy8/ Hiaga-asité] 4.5] decan-1-

ethyl ester (772 ngy, 1mmol) m%%e

cis-rac-4-[1-(3,4-Dichloro-phenyl)-2-nitro-ethyl]-1-(2-p-tolyl-cyclohexyl)-piperidine-4-
carboxylic acid ethyl ester

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

b) As described for example Ic, cis-rac-4-[1-(3,4-dichloro-phenyl)-2-nitro-ethyl]-1-(2-
p-tolyl-cyclohexyl)-piperidine-4-carboxylic acid ethyl ester (772 mg, 1 mmol) was
converted to the title compound (43 mg, 6 %) which was obtained as a yellow gum.

MS :m/e =471.3 M).



converted to the title conpound (43 ng, 6 % which was
obtained as a yellowgum M5 : nfe = 471.3 (M. Exanpl e
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ci s-rac-4-(4- Met hoxy- phenyl ) - 8- 9% p-tol yl -cycl ohexyl) -

2, 8-di aza-spiro[ 4. 5] decan- | - one

cis-rac-4-ri-(4- Met hoxy- phe f%mﬁ gltro et hyl 1-1-(2-p-
tol gl-cycl ohex7l)-piperidine- carboxyllc aci d et hyl
ester a) As described for exanple IDb,

r &is-tac{4p(UpMethoxy-phenibteeidyp-tol g@lqhéxyle%&d:azdaspigd 4.6]decan-1-one

acid ethyl ester (700 nmy, 2 mol) was converted to the

;E e R 7 : 1] P pideridine-4-
c'g@nlzemdm@@mi@nw phenyl) 8- (2 p-tol yl - cycl ohexyl ) -

2,8-di aza-spiro[ 4. 5i decan-1-one b) As described for

e

C?Zﬁ?ggs_c}@ c?fog exam{)]h olEyrache%Z tol§l WC%Orthqu R )Hefld.}ne %car?oxyhc acid
okthyl estsrdVdhmgy 2 mmpplpsiab donver tﬁaﬁlbmbdjtlcompaundi(@loh%, 57 %) which

e ‘[’ng‘l”) QRN the title
cgﬁggﬁﬁg%%ngydk’ % vﬁ?@h maéfggtalned as a yell ow

gum I\/B n1e 4335 MH—I) Exa Ie6

C Es=Tagrd= (4 V) (Remtolyl- ey Bl 9B8}didzapdpénold.5decan-1-one
8-di aza- sp|r0[4 5]decan I-one As descrlbed for exanple

2b) B@ges%nﬁéd fdruQn gféh‘%n&ﬂs acCALf1-ph %‘&&ﬁp&{ezilég%trozethyl -1-(2-p-

? was converte he title conpou

1 volyl-qglobeyi i phiteaidine-o cabardisasidi atleyl esteisj6ae ougn 1 n1mgla avas

[

R e S BRIl 0 ) IR TR, 4 o som.
mM,SdnéFO? B3.6 (MDAl t er nati vel y

ci s-rac- 8- [2 (4- Fl uor o- phenyl ) - cycl ohexy

P- 4- phenyl - 2, 8- di aza- spi r°[4Ex"_A'n§j;ﬁ€@n'| -one cis-
rac-1-[2-(4-Fl uoro-phenyl)-cycl ohexy

-4-(2- nltrol-phe I-ethyg%”%ﬁerldlne -_carboxylic
a€istraestigt(4ddpero-phenl)- erslobe Tt phenyled@rdise spisg[4.5]decan-1-one
cis-rac~l-[2-(4-fluoro-

r RE Ak ibed @A&J&%ﬂé 2, padoer(wmafo fherA-BRINELMAE I(&lw mg, 2 mmol)

et hyl ester was ‘converted to
t P EOREHES a%be(tet#erowoueé (éé B %V%@lwﬁhw&%ﬁsdwa-
| 'sfi}llﬂé 4)5@&&&#]95!% 1n|¥§ad ofq £4 ﬁu&?@pﬁer{ymz 8-diaza-spiro[4.5]decan-1-one)
rac- 8- [ 2- | uor o- phe -cyc exy
ilfdh‘éw? t@nsd as %Whli%fﬂ sdo{& :zn |e<fe‘£%7n'5- (MpHe-

Alternatively

cis-rac-8-[2-(4-Fluoro-phenvyl)-cyclohexvl]-4-phenvl-2,8-diaza-spiro[4.5]decan-1-one

cis-rac-1-[2-(4-Fluoro-phenyl)-cyclohexyl]-4-(2-nitro-1-phenvl-ethvl)-piperidine-4-

carboxylic acid ethyl ester

a) As described for example 1b, cis-rac-1-[2-(4-fluoro-phenyl)-cyclohexyl]-piperidine-4-
carboxylic acid ethyl ester (800 mg, 2.4 mmol) was converted to the title compound (677
mg, 59 %) which was obtained as a light yellow gum. MS : m/e = 483.3 (M).

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

b) As described for example 1c, 1-[2-(4-fluoro-phenyl)-cyclohexyl]-4-(2-nitro-1-phenyl-
ethyl)-piperidine-4-carboxylic acid ethyl ester (627 mg, 1.3 mmol) was converted to the



b) As described for exanple Ic,
| -[2-(4-fluoro-phenyl)-cycl ohexyl]-4-(2-nitro-|-

WO bh@spbsabhyl ) - pi reridine-4-carboxylic acid ep¢yEP2004/014841
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ester (627 ng, 1.3 mmol) was cg\g erted to theam no
conmpound (497 ng, 85 % which “obtained as a |ight

. i ed gigectl.y in the next step.. M :
A8 Y BipopBitad B, ST B PSP R E il ehand used
atireety ootheowertstéd MS nop/e £.453.6(0)) was converted to the
title conpound (197 ng, 4 4% which was obtai ned as an

ofy fa- | ' : e =.407.3 Ex le 7
Dot Poropth 19 ThCapit ot BT Rl gt converted
| toltstitld c@mBowidZlN3 pig, @[4%) Ghidk canobtaiied as an off-white solid.

e - - 4 Bhuor o- phenyl ) - cycl ohexyl | - pi peri di ne-
fygér gxy 0|[7c% g\gﬁgﬁ'et hyl ester a) As described for

exanpl e la, rac-2-(4-fluoro-phenyl)-cycl ohexanone (7.0
g, 36 nmol) was converted t ExbimpldZ tl e conpound (4.5
g, 38% which was obtained as a light yellow oil. N5 :

5 o ke s s Ao mhen 1o epli ey
)spirof.bideca-hydnk - pi peri di ne- 4-carboxylic acid et hyl
ester b) As described for exanple Ib,

Cé._iss-fica 3 b ol et 119(?—&%'4;9#?# §ce %rciié Te;i Lﬁgﬁ_ester

4-fluoro-fra"5-beta-nitrostyrene i nstead of tr
) Wetdgsaribed dot spanmdy 1anaar-2-dhflepteghenyl - tyeldbiesdrone (7.0 g, 36 mmol)

g@%ﬂ?gté:d]tﬁfcgg Eﬂg g%_r%ﬁ o% E{S g‘,@% "/gmvﬁf.cﬂ %jas %ls)taiane\ﬁhais ta%gh’c yellow
otk MSomie £ 434B (dHdphenyl ) - 8- 1 2- (4-f | uor o- phenyl ) - cyc
| ohexy P-2,8-di azaspiror4.5l decan- |-one c) As
lct?ss-i:{c'—.p L9iu 3 amLa) ! T8 [-(4-fluoro-phenyl
fHIDerRd , i bedter] | - pi peri di ne- 4-carboxylic
acid ethyl ester (1.1 g, 2 nmol) was converted to the

9 i i o
A REETREDR foyl y F3d0 O RS  LE A iperidin-
vBrboxlieacid gthyl esterNit)g, 3aymel (uerg #iflvoto-frans-brtamitrestyrene instead
| S, [ m .
R b N T T A R
abtaingghis 2WHEE Fl1dviBLS : myee= 5014 (M+H).

-2-nitro-ethvl]-

cis-rac-4-(4-Fluoro-phenyl)-8-[2-(4-fluoro-phenyl)-cyclohexyll-2,8-diaza-

spiro[4.5]decan-1-one

c) As described for example 1c, cis-rac-1-[2-(4-fluoro-phenyl)-cyclohexyl]-4-{1-(4-
fluoro-phenyl)-2-nitro-ethyl]-piperidine-4-carboxylic acid ethyl ester (1.1 g, 2 mmol)
was converted to the amino compound (1.0 g, 99 %) which was obtained as a light yellow
oil and used directly in the next step. MS : m/e = 471.3 (M+H).

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

cis-rac-4-(4-Fluoro-phenyl)-8-{2-(4-fluoro-phenvl)-cyclohexyl]-2,8-diaza-
spiro[4.5]decan-1-one
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425.2 (M+H). cis-rac-4-(4-Fl uoro-phenyl)-8-]2-(
"4-fl uor o- phenyl ) -cycl ohexyn- 2, 8-di azaspi ro[
wal2®bdesaen- | -onee ) Alternatively a m xture PCT/EP2004/014841
of rac-2-(4-fl uoro-phenyl) - cyclggexanone (775 ng, 3
mmol ),

éga@gegaétfve)J &Mu{%{}ﬁﬂx (2 tfglr?gb W? g&g&}%gg%%fegg% @ggﬁmmol),

Tak;4- G-fioto) phveryd - %81&1&23@13&0 Aﬁﬁdecanolfenn(iﬂ@tmg,ﬂmmol) and

éﬁgﬂé@% ég}&:ﬁ kc%é@@f'ui ZBexﬂ ‘i’ﬂv@r‘% shf}gg 908 J@S‘J’eﬁﬁ@ﬁ# "The

rreg@lting isolgtinn wtas thenstopledad regm 5@ppﬁaﬁnc a@d Na(QREHNAEHNg, 4
43%241 gvgs %‘%@ed‘“’%ﬁ t ?{jeglgltl\%ggnl%[ﬁlg% E’I:%liyf ctjz{tesos’bl 1%? gi/ g‘?gn IlTaBH (6M,

d
I%inilt) ewaa adldetd&ndfthle ltJI:igttuee stiarsednfas f dul T\(i]rete;hsul’ctmgmixtwhe ivead then
@ ere %%%Ela ée%g z}n%ht!hg %Yt?atg V\Jaé ﬁ/’h gheyl%hﬂobvillr{e? Qﬂ%d aérllch ?Viaﬂcérated to

|cat|on rona on silica

lvm‘tera ]Egﬂﬂyellmﬁd)am\ll-ﬂlmﬁc(aﬁﬁn %f chﬂﬁnatogaph;@oﬂ sitica @belntidg with

: 09 o
vvas o%/{egﬁ[} eéﬁg t%n%;) gésgo%c:i ECII. Pw::éﬁlés%ééﬁ%f gﬂﬁqmpound
@18-mg %) (which was abtpined y$ 3 wBitk Rel{ldd M$ umreo= g2 YM-Dyc
IohexyII-2 8- dlazasplro[ 4.51decan- 1-one f )

Mﬂﬁ@m_r@thetltle conpound (219 ny, 20 %
whi ch was obtained as a white solid. M5 : me = 425.2

Y BB et o cxmmple o 3 S gy (50
mgy 3 nghel) y\ta]s chg;rtgdaq ngﬂt}ea{ompcﬁl]nddéb%mg, 20 Y avhich was obtained as

phenyl)-2-nitro-e
gb&uq§8%52k$4&$?uoro gkgny')-cyclohexynpiperidine-
4-carboxylic acid ethyl ester a) As described for
exanpl e | b, Example 8
cis-rac-1-[2-(4-fluoro-phenyl)- cyclohexyl] pi peri di ne-

é‘is radh! t{@%i&:ﬁl(ﬁ? Jﬁleﬁ%lzél 2e tﬂorg LcydofexiTe d%—diaza—

u3|ng i trost nste

spire{45ddesaniltonsst yr ene) was converted tothe title
conpound (779rTg, 59 % \Nhl ch vvas obtai ned as a |ight

a) As described for example 1b, cis-rac-1-[2-(4-fluoro-phenyl)-cyclohexyl]-piperidine-4-
carboxylic acid ethyl ester (800 mg, 2.4 mmol) (using 3,4-dichloro-omega-nitrostyrene
instead of trans-beta-nitrostyrene) was converted to the title compound (779 mg, 59 %)
‘which was obtained as a light yellow foam. MS : m/e = 551.3 (M).

cis-rac-4-(3,4-Dichloro-phenyl)-8-[2-(4-fluoro-phenvyl)-cyclohexvyl]-2,8-diaza-

spiro[4.5]decan-1-one

b) As described for example 1c, cis-rac-4-[1-(3,4-dichloro-phenyl)-2-nitro-ethyl]-1-[2-
(4-fluoro-phenyl)-cyclohexyl]-piperidine-4-carboxylic acid ethyl ester (729 mg, 1.3
mmol) was converted to the amino compound (646 mg, 93 %) which was obtained as a

light yellow oil and used directly in the next step.
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4. 5| decan-1-one b ) As described for exanple Ic,
cis-rac-4-[1-(3,4-dichloro-phenyl)-2-nitro-ethyl]-1-[2

WO 2005/068463 PCT/EP2004/014841
(4-fluoro-phenyl) - cyclohexyl] z%geridine-4-carboxylic
acid ethyl ester (729 ny, ) was converted to

ca)lll} %Fﬁr%fg cf?r ngnr;];? é{ﬁ i\‘jll-? - & e]alo Cf%@é:&ﬂ?x'd‘i@%é"?%{é?? Erﬁﬁ&? aSonverted

tatthetitd conpoasdt (370 e, 461% ewhich vas bbtamddeasamorffa«vhlte solid. MS : m/e
cgﬂggﬁﬁﬂ (646 ng, 1.2mmol) was converted to the title

C (270 ng, 46 %9 which was obtained as an

off-white solid. M5 : me = 475.2 (M. Exanple 9

ci s-rac-8-[2- (4-Fl uor o- pherBxainpde/2| ohexyl ] - 4- (4- net hox

y phenyl ) -2, 8-di azaspi ro[ 4.5]decan-1-one

S84 B0 T3 OB EHRBG 25 i

pifga Stdeeen4d-aaer boxylic acid ethyl ester a) As
described for exanple | b,

, : 4 QDERYL Hér&ﬁfz it ethyl]-
gy@ndgLﬂkmﬁbhn@gggggdgﬁﬁﬂﬂostyrene i nst ead of

ans-beta-nitrostyrene) was converted to the title

%)H:F escr d%%i?nt%; ?ﬁplgﬁb O@is—é&%i-f—ﬁz Wﬁﬁ?p& BhasH-aR1dAekyiBPiperidine-4-
mrbexséxcadrd(e?shsd <D (800 mug, BHanylo)) Gismz-4 methaxsbstaphtagiyyene
lfl og?r)éx% {3eta-n%trgét?r%ﬁ?)oev:gsocroﬁvéltgf&acﬂe tlltle Qﬁppur)d ('%@2 mg, 52 %)

or - ex

whschm -dbtdided aﬂsrarﬂmght gellsvefoan). MS cindtre 2y 3 3 (WHH)- ( 4-
met hoxy- phenyl ) - 2-ni tro-ethyl ] - pi peri di ne-4-carboxylic
aﬁ%lrgc.i.t.@{i-p?&ﬁ&%-@%gg;.@;z-@-gge%{%b%%%sc&%wwz@-a@

ch™was obt al ne

apire415] dédanylebhow oi | and used directly in the next
step. M5 : me = 483.5 (MtH). c) As descri bed for
%@H‘ crlgg%l f&rré%aﬁgl W]Q G9! WPTQ é(l %r%heﬂ-yl)"—@%ﬁiﬁexﬂ?% [1-(4-

nver e conpoun

mhwtyt -phenyd)- mltaoth]eplp@radmew@aer@c ac143¢@ee%qv4ﬁ91 mg, 1.2

| g (523 me, 92 %) which was obtained as a
v?askg x&erﬁdug ;d(l)e arﬁmo coi‘npoufl ( m uog) rWOFIIFE t\:fzgo pal

éught ye-lloyzmllﬁ‘:fglxgsleql dEe@lydng]zcaggqt stsp- MS m/ e = 483 5 (M

UNC

a-

¢) As described for example 1d, the amino compound (523 mg, 1.1 mmol) was converted
to the title compound (216 mg, 46 %) which was obtained as a white foam.
MS : m/e = 437.3 (M+H).

Example 10

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

spiro[4.5]decan-1-one

cis-rac-1-[2-(4-Trifluoromethyl-phenyl)-cyclohexyl] -piperidine-4-carboxvlic acid ethyl

ester

a) As described for example 1a, rac-2-(4-trifluoromethyl-phenyl)-cyclohexanone (5.0 g,
21 mmol) was converted to the title compound (2.7 g, 34 %) which was obtained as a
light yellow oil. MS : m/e = 384.2 (M+H).
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4.5] decan- 1l-one cis-rac-1- \2-
(4-Trifluoronet hyl - phenyl)-cycl ohexyl | - pi peri di ne-4-ca

WO bwxpbs463 aci d et hyl ester a) As descri bed f or PERBEPPDE014841

la, rac-2-(4-trinuoronethyl - 29Y|) cycl ohexanone (5.0
g, 21 nnDI) was converted to i he title conpound (2.7

5 [ O
cvaoheltvﬂ Olalﬁteh‘diﬂe—él-]:arbbivlfcébcctd ethﬂuastlg) mat h

- ph. enyCGecycl ohexy P-pi peri di ne-4-carboxylic acid

t tar d
l?e) ‘{]s\@efczﬁ) g fPF %%arn%%eﬁﬁ,;{ ? 9 t1f1€1§01‘8613[fﬁh E)h t]t&l) C clohegﬂfl}1 g1per1dme-
Meﬂhbhﬂmy&tld:etthﬁ]l edtee(hQ kg, bmmwl) s ODrgrertsd m&blegtltlmgmpound (610
49 még’%ﬁ ‘gg cé'gwgs 0 tallned % E ﬁgﬁ%}g@vg‘g %’ﬁ 11%&”911/ € 4-355{‘)3 (g@-“g?
(MtH). cis-rac-4-(4-Ht
as-cacph ¥l ore-plieniy -8-f3-f 4-tmfly ethiyl-ppher 23874
lﬂzﬂg?@ ?19%&&50[ 4. 51 decan- 1- one c) As descrlbed for

4-11-(4-fl uoro-phenyl)-2-nitro-ethyl
Oras desaitedefohyrample ﬂyd%—ﬂc%:ﬂ@h@xghﬁﬂ r%}@m(lfﬁ’ihéd A-Batdo

f}ﬁuto oxﬁ‘@&, 1 gh@%,l n%@ga(g{ zcgjé&%g&ml%eu 'E‘Hﬂo}:?rl 1&&Bylee§tte€(’610 mg, 1

it ) choamfeateﬂltfg Hte ayeinb sampolng ﬁwimécﬁodm ‘eé’btqhwais gbtained as a
t
]15}1-& ﬂ?anpi? a%?dls% Ire nﬂlesge]xt éte m m)@—- 25 Qﬁﬁﬁlt—ﬂ)bed

or Yéx no conpou
was converted to the t|tIe conpound 268 ng, 85
dhis esoralsech fir gixpmgledsl, thegmiine cewipornd (#35: mﬁsilemm asgonverted

{ol\ﬁi itle £5 td'( af beh &1@ soc%fﬁngéas a white solid.
tle SO (PO e 13 40)

eny 8-di aza-spiro[4.5
Mﬁcamﬁe =4Tné (M+H)
rac-8-(2- :?droxy cycl ohexyl) - 4- phenyl - 2, 8- di aza- spi ro]
ITNel-Tote L ‘ggﬁ blosSHspensi on of
rg%@%tp§9n:§ ggd}aza spiro [4.5]decan- 1-one (13.10
56. 9 nnDIL)and 7- oxa blcyclo [4.1.0] heptane (5.58 g,

g,
56-8 (hPsbjcyckohexiniophenys, 8rdigzangpirofd aldeqanrdepnie ref | ux
for 3 days. After cooling to roomtenperature the

?ﬂ c?—%-ﬂ-@iy#@é%gﬁ' #&1&(&%%@ﬂﬂhé%ﬂs'-ihhiaﬁ%rﬁll @% 218 Chrle0
cO oun g | C Wwas

obtai ned as off-white solid. M :
a) A suspension of rac-4-phenyl-2,8-diaza-spiro[4.5 Secan-lzone (13“%’2 56.9 mmol)

and 7-oxa-bicyclo[4.1.0]heptane (5.58 g, 56.9 mmol) in ethanol (250 mL) was heated
under reflux for 3 days. After cooling to room temperature the mixture was filtered and
the filtrate evaporated to afford the title compound (18.14 g, 97 %) which was obtained
as off-white solid. MS: m/e =329.3 (M+H).

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

b) As described for building block 11 step bi, 8-(2-hydroxy-cyclohexyl)-4-phenyl-2,8-
diaza-spiro[4.5]decan-1-one (18.10 g, 55.0 mmol) was converted to the title compound
(15.26 g, 76 %) which was obtained as a light yellow solid after trituration from hot
diethylether. MS : m/e = 327.2 (M+H).

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

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

cycl ohexyl ) - 4- phenyl - 2, 8- di aza- spi ro[ 4. 5] decan-1| - one
whooswesdexscri bed for buil ding bl ock 11 step biPCT/EP2004/014841

8- (2- hydr oxy-cycl ohexyl ) - 4- phe -2, 8-

di aza-spiro[ 4. 5]decan | -one (18" 10 g, 55.0 mml) was

SERIELLRS LS LR D0, FOTBOUIC IS 26 At Mk
spiro F)decadi- Bidng (845 gr34 (M;ﬁlol) wheconveted © *(hmtm; compound

4-
(igg? & %94 /og] gjé{lgwgﬁ &Q%lg)ea as s{n off? %11%3’38118 haxylye 25379 (RAEE).

rac- 4- (4- Fl uor o- phenyl ) - 8- ( 2- hydrogﬁ cycl ohexyl)-2, 8-d
rhazd4sginon]-ghé&ivie8da-dxo iadahepitof HP d}e;an H-:om!g
bl ock 15 step a,

SRR o Bl Sy

dytiehésiyl )-2 Sedmmspmb eﬂde@&g or@d 29p gvmpanmm)égva@ lspavayted to the
t%% Oﬂl-p(oimfélvﬁoéégg %ﬁ e) o) ‘1‘7]51 I\gwfl 2 B%tgbneg %fs:lfz h%ht( 5% SOhd aflt%rz a

pificatdod b lcHemaatopraphy oh yilids gd ehxtmgbﬂdl p bMeD(H (Rp:5t085:

1%’)?1%§f F%/S?gg‘gﬁé@‘ﬁ{)s (2- hydr oxycycl ohexyl ) -

2,8-di aza-spiro[4.5] decan-1-one (2.06 g, 6.0 nmmuol)
was converted to the titl eEzampludd (1.26 g, 59 %
whi ch was obtained as a light yellow solid after

_ _ J&ﬁ %&X{@?%B%E@t@&%@g)é%éﬂﬁ&iﬂ %ﬁi'd;@ .5]decan-1-
(MtH) . Exanple 11 one
8-[ 2- (4 Fluoro phenyl ) - 2- hydr oxy- cycl ohexyl ] - 4- phenyl -
fbgls(gl 105_1 br% % ilﬂ?l%%ﬂ% .z%?e (QQL% 8o ﬂq{lldg} '@HF&% m145> under

[fuoro enzene
n‘g)m and @B *arvgsndded B@Lﬂd:GvMsn nml/% anpd the mixture

Qlﬁ%%ﬁil;lu% ten emﬁie)lfﬁ?ilﬁotﬂt%ﬁch{ysé lﬂiro'li‘l v%'aﬁ&@ﬂ é"?dﬂut%n of 8-(2-

ution was ad
Sxﬂ afd altexyl)- ABphaayl 2,8- d1aza-sp1ro[4 5]decan-1-one (687 mg, 2 rnmol) in dry

?ﬁ%r@g (%]g)f;ar}%ﬁl)e iea{gﬁlgﬁ?%gctu%e gl \éaghf n% & -2 Qﬁ&@é} 2 h before

s@ainiom dilodide @atlritedyedd mb) Wa’dd@ The resglting mizfure wagthen
g’{f(%gga eiﬁ Wg@%:ﬂ?@ mlil) %Elgl(c?cﬁ fhe%; Hﬁ?ﬁ%s etBadfid W}Qg%tha/l acetate (3 x

en evaporate
V6L ahﬂ&hﬁt@mhdﬁdd)rgdfheemraottwashwhmtbhrmé1%@1L\)v1 Ch‘hid over

.
L I
Shlxloftmt@grabhy barsdita gelalwingpataDEM t deQSdv NELQH ¢hb % (95:5t04:
?S it rd68 tfle flﬂg) gcﬁr'n{x'n‘fr?c{ {3%8 béf 45 %) which was obtained as a white solid. MS:

m/e = 423.5 (M+H).

Example 12

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

one

As described for example 11, 8-(2-oxo-cyclohexyl)-4-phenyl-2,8-diaza-spiro[4.5]decan-
1-one (500 mg, 1.53 mmol) was converted to the title compound (348 mg;, 50 %) (using
3-bromo-fluorobenzene instead of 1-bromo-4-fluorobenzene) which was obtained as a
white solid. MS : m/e = 423.4 (M+H).
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chromat ogr aphy on silica gel eluting wwth DCM : MeCH -
NHAOH (0.5 %9 (95 : 5to 4 : 1) afforded the title

w@ormsoesIa3 (380 ng, 45 % which was obtai ned asPer/®bion€014841

solid. M5 me = 423.5 (M+H). nmple 12
8-[2-(3-FIuoro-phenyl)-2-hydr§§§fcyclohexyl]-4-pheny|-
2,8-di aza-spiro[ 4. 5] decaniﬁf %Eeuﬁs described for
exanpl e 11,
8 (2 oxo- cycl ohexyl ) - 4- phenyl - 2, 8- di aza- spi ro[ 4. 5] deca
8=[24Hydrexy- gd&mqhow—ﬁ&rrmtbyd@bwyﬂdﬁphertyéd & diatdrepiro[4.5)decan-1-
gh | e compound (348 ng, 50 % (using
rono- f nor obenzene i nstead of
| - brono- 4-fl uorobenzene) which was obtained as a white
dodesgribidstor exdraple 124,283(24 oftvidyloExaiypd-@hifyl-2,8-diaza-spiro[4.5]decan-

FP RORR Y mel ww omvesipi o el sormem S me 130) (using 4

bfomé&indsieainstedd obirbroamo deﬁuonolbemlzehe}whnch wais @btalneds @2vhite solid.
phenyl - 2, 8- di aza- spi ro[ 4. 5] decan-

Héx?58%$ﬁ§MLE653 mol ) was converted to the title

conpound (88 nmy, 15% (using 4- bronpanisole instead

of I-brono - 4-fluorobenzedxpmphi bh was obtained as a

white solid M5 : me = 435.6 (MtH). Exanple 14

§2[béﬂ | aza- s(|c3) %?éotﬁﬁgp]% %%c%% Q{] one xk]} Cdéhé)r }?%géd hl}ag%g&%m'ls] decan-1-

eranpl e 11,
8- (2- oxo- cyclohexyl) 4- phenyl 2, 8-di aza-spi rof 4. 5]deca

?.' d%secﬁggd ?og%%%ﬁ{?lz ]ﬁ 8?52 'Egg c?}/rs:l\éﬁgjgyf)o&“f)%r %ﬁdz é?hz} a—sP1ro [4.5]decan-

il rated 500 wig, 1.5 momad) Wasf ¢ eroreotied ha dtad)ﬂamnmpbu@déld)bt@, 6®%h) (using

S,
TP e Sl of Mpom Tl & e I s e g gwhic
y@lidahé&que-rzézﬁ @(M&hk}m ro[ 4.5] decan- 1-one As
descri bed for exanple
11, 4- (4-fl uoro- phenyl)-8-( | ohexyl) -2, 8-di azas
piro [4.5]decan- 1-one (ZOébaﬁﬁwgﬁﬁo ) was converted
to the title conpound (195 nmg,
4-(4-Fluoro-phenyl)-8-{2-(3- ﬂuoro-phenyl) 2-hydroxy-cyclohexyl]-2,8-diaza-

spiro[4.5]decan-1-one

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

obtained as a white solid.
Example 16

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

spiro[4.5]decan-1-one

As described for example 11, 4-(4-fluoro-phenyl)-8-(2-oxo-cyclohexyl)-2,8-diaza-
spiro{4.5]decan-1-one (200 mg, 1 mmol) was converted to the title compound (178 mg,
70 %) (using 2-bromofluorobenzene instead of 1-bromo-4-fluorobenzene) which was
obtained as a white solid. MS: m/e = 441.2 (M+H).
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76 % (using |-brono-3-fluorobenzene instead of
| - br ono- 4-fl uor obenzene) which was obtained as a white

W@ eosmdes4Exanpl e 16 PCT/EP2004/014841

4- (4-Fl uoro-phenyl)-8-[2-(2-fl ggo-phenyl)-z-hydroxy-c
ycl ohexyl ] -2, 8-di azaspiro[ 4. 5? ecan- 1-one As

descri bed for exanple U,

4- (4~f 1l uor o- phenyl ) - 8- ( 2- o%%mgggﬂghexyl) 2, 8-di azaspir
o[ 4.5]decan-1-one (200ng, 1 nmol) was converted to
812~ (BiGhlerocprepplirehydt 78 -upsloiexydy4-(4+fiuntp-phenyl)-2,8-diaza-

= rohen. zene i nstead of
%mgIgﬁﬁL%%gﬂdggobenzene) whi ch was obtained as a white
solid.M5: me = 441. 2 (M+H). Exanpl e 17

8s @QSC@B@CUW examplh & hyi (- Bubmed phetifd e §-¢ R-axexgytiphdeyi 42,8t diava-
%[ﬁscg E&léégl‘fl oro%egh(ﬁ)zxﬁg pllé“%oﬂ'sél ISR B% ik compound (205 mg,

47 ) - (ﬁhug ﬂdbrmhefﬁ}ftblel&béﬁzmonﬂymi afebydme-2; B:atbbaraspd)rwhich was
| ted t
T 308 T bl v convred 15

| - br ono- 3- chlorobenzene i nstead of
| - br ono- 4-f | uor obenzene) whikahpleal$ obt ai ned as a white
solid.M5: me = 457.3 (M. Exanple 18

i e T G

thidel for exanple 11,
4 (4 fl uor o- phenyl) - 8 (2 oxo- cycl ohexyl ) - 2 8- di azaspir

ﬁﬁhé ﬁipﬁffo?@xalnoﬁé‘ gl ﬂHEro ﬁg&{@-%%&&&a‘éﬁ&&%‘j 2,8 Yiaza-
5p1m édﬂx&wm—dmner(ﬂﬂ)()amg,rﬂsngadl) ®fas converted to the title compound (118 mg,
f t

5 T3 8BRS ¥ GO W52 S0 508 which v
abfiainer|ag o whitp halidy MS :8n[e2= K¢l @MAI2).(4-t ri f | uor omet hyl -
phenyl ) -cycl ohexyl ] -2, 8-di azaspiro[ 4.5] decan- 1-one
As described for exanple 1%
4- (4-fluoro-phenyl)-8-(2- oxo c?é ohexyl ) -2, 8-di azaspir

0 [4.5]decan-1-one (200 nmg, 1 mmol) was converted to
#{4-Hlueroephsoylp@uldchydeaxly-a 4-trifluoromethyl-phenyl)-cyclohexyl]-2,8-diaza-

spiro[4.5]decan-1-one

As described for example 11, 4-(4-fluoro-phenyl)-8-(2-oxo-cyclohexyl)-2,8-diaza-
spiro[4.5]decan-1-one (200 mg, 1 mmol) was converted to the title compound (271 mg,
95 %) (using 4-bromobenzotrifluoride instead of 1-bromo-4-fluorobenzene) which was
obtained as a white solid. MS : m/e = 491.2 (M+H).

Example 20

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

diaza-spiro[4.5]decan-1-one

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

As described for exarrpl e 11 é

fl uor o- phenyl) - 8- ( 2- oxo- cycf‘o?ﬁe yI2) -2, 8-di azaspi roJ

4.5] decan- 1l-one (200 ng, 1 mmol) was converted to

t #é4-Fludre-phenyld8r(@- ¥y 2-p6tolgl-qyalohergyl)-2,8-diaza-spiro[4.5]decan-1-
4; bromophenyl met hyl sul fone instead of

| °%F ono- 4-f uor obenzene) which was obtained as a white
solid. M5 : nme = 501.5 (MtH) . Exanpl e 21

4A% desetibest for prremje 1 18- (@ﬂhym-phgnyt)rWZ@kerQfdyht)o'&De%ﬁ@aza-

ijﬁ?b ?‘S?dzeéaf' ! orn%[(éOOSIllgef ﬁ'ﬂnl}l‘? Qs E5aRERE 6 BR%idd Jompound (178 mg,
119 % (4sing drdromptoduepk ingeq{Pofohcbraye #ethmxgbinzend-vhidz wss obtained

ket FHERG AT 1,7 i oo

4- br onot ol uene instead of |-brono-4-fiuorobenzene)
vvhi ch vvas obt ai ned as a whi Ezawplei2d. M5 : me = 437.4
npl e 22

3&@1 APz b2r by rt8§¥£§cl§%e§2ﬂ|}>%8~g¥aghgﬁﬁéM.a]decan—l—

espepl e
11, 4- (4-fl uor o- phenyl ) - 8- (2- oxo- cycl ohexyl ) -2, 8-di azas

pAE 8 sgﬂ%)?c% Y exdL r%% Sggl E%ggofmphw (% o\ﬁ@scgglgﬂgfyﬁ)t A 8-diaza-
Bsmrqiﬂrﬁﬂ Glcaeneonieri20ag, bimmol) mawooreited ¢ tisetithernapound (229 mg,
%} (H@é%trgfnggﬁiue%ﬁ iftstd (t.»iel—ﬁpclﬁg—flmdroﬂz&‘mne)%cﬁwas obtained

Aaq Awhiteslid- MiSe myle =872 (My-dHoxy- 2- o- t ol yl - cycl ohexyl)
-2, 8-di aza-spi ro[4.5] decan- 1- one As described for
exanpl e 11, 4-(4-nuo

t o- phenyl ) - 8- (2- oxo- cycl ohexyflﬁnp&ezg di azaspiro[

4. 5] decan-1-one (200nmg, 1 mml) was converted to the

t 41(14@1@@9;16@&11)181@@@0%2 %olrlc@ph@elzdbhsndmzﬁ-smndzl 5]decan-1-

t{ead of |-brono-4-fluorobenzene) which was obtai ned
as a white solid. M5: me = 437.4 (MH).

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

Example 24

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

spiro[4.5]decan-1-one

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

w0 bawsnes4phenyl ) - 2, 8- di azaspi ro[ 4. 5] decan- | - onBCHEP2004/014841
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descri bed for exanple 11, _39_
4- (4-fl uoro-phenyl)-8-(2-oxo-cycCl ohexyl) -2, 8-di azaspir

o [4.5] decan-1-one (200 rrgExégﬁ;S%)ﬁ% was converted to
the title compound (192 ny, usi ng

| - brono-4-tert-butyl benzene i nstead of

| 4- - Bliworar phengd -8t 2hydraxy- 202 e luasaemsthatiyrihenad - cyclohiexd] -2,8-
sl d..: ; F.479.6 (MrH). Exanple 2 5

48%%{1‘]'?[1134@%8] p %%1%0)41%8 [ 2- hydr oxy-2-(2-trifl uoromet hox7

- phenyl ) - cycl ohexyl ] -2, 8- di aza-spiro[ 4. 5] decan- 1- one

A@s dpserihed ededapple ki dpieflubto-phenyl )-8-(2-oxo-cyclohexyl)-2,8-diaza-

- - - - 0 - i ~
i@a.‘régif]%?%%afé%gﬁi(%ﬂ.%ﬁ%?%&e@%. R o e BB Bmpound (209
cogVEr % thistig t-heom -2+ @ridwrpmethoxy 2ogzemg in6@addpf [-bsomg-4-

I - 2= is st ead

| a8 i W SRR R PR ENR. MIELRRCEShs e,
white solid. M5s: me = 507.3 (MtH). Exanple 2 6

4- (4- Fl uor o- phenyl ) - 8- [ 2- hylkampe 26 (4-i mi dazol -1 -yl - ph
enyl)-cycl ohexyl ] -2, 8-di azaspi ro[ 4.5]decan-1-one As
i?iﬁ?ﬂ%ﬁ%}’%?%’ﬁ’éﬁﬁFﬁ@f%‘%ﬁ%<x4ai.f%1$%%%lale-;ﬂy-P&l?*%’,”g?%}?;gl 2p-disza-
opid[ S Wecaml-oheone (344 ng, 1.0mmol) was converted to

the title conpound (231 ng, 47 % (using

| e ol : '
ApESRPREIAL 1, 120N frb BRLERY- 0l grorgyplohen) a8 diera-
sspiiofd- Meecanl -wne (#30mg Y Mak)ol) Exsaegitvered to the title compound (231
4- (4 - M g - D= ( Aanpt . -

ST RIS T dnens
dekich wae dbthiredax ambiite salid. MS : m/e = 489.3 (M+H).

4~(4-fl uoro-phen7l)-8-(2-oxo-cycl ohexyl) -2, 8-di azaspir

o[ 4.5]decan-I|-one (517 m’EWE?) was converted to
the title conpound (568 ny, usi ng

4- br onoani sol e i nstead of |-brono-4-fluorobenzene)

whi4Hlugae-phond)-§dd-hydraxyvih (4 methotydphayl) -eiclohexyll2, 83diaza-
(Mﬂfp[&s]decan-l-one ‘

As described for example 11, 4-(4-fluoro-pheny1)-8-(2-oxo-cyclohexyl)-2,8-diaza-
spiro[4.5]decan-1-one (517 mg, 1.5 mmol) was converted to the title compound (568
mg, 84 %) (using 4-bromoanisole instead of 1-bromo-4-fluorobenzene) which was
obtained as a white solid. MS : m/e = 453.3 (M+H).

Example 28

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

spiro[4.5]decan-1-one

As described for example 11, 4-(4-fluoro-phenyl)-8-(2-oxo-cyclohexyl)-2,8-diaza-
spiro[4.5]decan-1-one (200 mg, 1 mmol) was converted to the title compound (199 mg,
76 %) (using 3-bromoanisole instead of 1-bromo-4-fluorobenzene) which was obtained
as a white solid. MS : m/e = 453.3 (M+H).
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4- (4- Fl uor o- phenyl ) - 8-[ 2- hydr oxy- 2- ( 3- net hoxy- phenyl ) -

w@ywbobsaky | | - 2, 8- di azaspi ro[ 4. 5] decan-|-one ABCT/EP2004/014841

described for exanple 11, 4-(4sfiuoro-phenyl)-8-

(2- oxo-cycl ohexyl ) -2, 8-di azaspirto[ 4.5]decan-I-one
(200 ng, 1mmol) was convert§5h4¥% Jdghe title conpound
(199 ny, 76 %9 (using 3-bronoani sol e instead of

| - br ono- 4- quorobenzene) whi ch was obtained as a white

ddtiBoao-p fmrlé Srasa4ghydveryr 4 Bhanpt-tetrabydro-pyran-3-yl)-2,8-diaza-
gﬂ&&[ﬁiﬁgﬁ henyl)-8-fr
roxy-4- phenyi -tetrahydro-pyran-3-yl)-2,8-dia

zasplro[ 4. 5]decan- 1 one 4 (4 Fluoro phenyl) 8 fr

=Fluoie Praihy BRI 2 CHIF N BARO-]] 3 siel "0[
§g4: §a95k-ghe a) As descrlbed for exanple 12a (R) -
% (4';ﬁU6T6_ﬁ%g%yl) 8- (2- oxo- cyclohexyl) , 8-

di aza-spiro[ 4.5] decan-1-one (100 .4 nnDI) was
ebhydesceibed for exiannle Hae(lébﬂep x(osrrhq@gl) & {Depx¢esélnlexyl)-2,8-

%a%a—%ﬁ@ﬂﬁtﬁa&ﬁ 1€ ll'ﬁ@ﬂmsg‘ Uﬁ&%@l)%as%ﬂv@té@ﬂ%l tﬂe Fﬂe compound

ane t al ned

i1 wg %S){m%@ﬁa %ﬁpwt@mhadmﬁ@r@mapﬁyaw @arblesedcdéll 0]heptane)
Wh&g}f 1%35 ilﬂecﬁ%ﬂ W}M%%h& gfter ﬂx)nﬁ&@on bsﬂcﬁromgté graﬁhy on silica gel

ro-p
e1}1118%(‘421 oM eMﬁ@Hy(&r é) |EM$ am/@=\34p 2AMtld).aza- spi ro[ 4. 5
i decan-1|-one b) As described for building block 11

il(@pFlle)o—éhe(n@)W@r Qx@{@fﬁﬁ&aroamtfan 3-y1)-2,8-diaza-spiro[4.5]decan-1-one
~ans- (4- hydr oxyt et ranydr o-

8- di | -
b 87 daseibyd G bod9g BlocEq | Fsb PR fere-BRpEBIE-(aBd - bydroxy-
Wrah 1?/ o/%)% L‘Q@Sdlgﬂt-%i1flﬁ@ SR&CQnWtBIIee( 128 ng O%&tn?ﬁlol) was

pur i chromat ogr a ny on silica elutin

RPEYerisdp SNALiE commpoung (Ui T ) s bidinvap Quaiepd os a whice solid
£ hromatography on silica gel eluting with DCM : MeOH (9: 1

_%Ethfl}%lﬁjl fifn m;c roma o)grap on451 E’Cﬁ%e e Ptlré%?véhydr M py?an (3 ).

-Nﬁ)nﬁ?83@76ﬁ%[ )ro[ 4.5] decan- 1-one c) As descri bed

for exanple 11,

A= (AF b HR PR RN MM B hiftr 8% R4 L S nIEE Ry dRL Btas: 3W1)-2 8-diaza-

2, 8-di aza-sprro[ 4. 5] decan-1-one (90 ng, 0.26 nmol) was

cpinoidelderand-ong title compound (65 ny, 59% (using

phenyl l'ithiuminstead of |-brono-4-fluorobenzene)

c) As described for example 11, 4-(4-fluoro-phenyl)-8-(4-oxo-tetrahydro-pyran-3-yl)-

2,8-diaza-spiro[4.5]decan-1-one (90 mg, 0.26 mmol) was converted to the title
compound (65 mg, 59 %) (using phenyllithium instead of 1-bromo-4-fluorobenzene)
which was obtained as a white solid. MS : m/e = 425.4 (M+H).
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OH CH2CH2 H 27 OH CH2CH2 H 28 - 0 OH CH20 H 29Tabl et
Formul ati on (Wt Granul ation) Item | ngredients
worguosabi4es 5Sng 25 ng 100ng 500 1. Conpound of POT/RP084/014841
5 25 100 500 2. Lactose Anhydrgus DTG 125 105 30 150 3
Sta Rx 1500 6 6 6 30 4. Mcrocrystalllne Cel | ul ose

Tt ol 167

3G é C C ngbIU'IIIDleI T I—1—Total—167

167 167 831 MaAuf act|uri=g Procedur e 1) Mx@ems 1,0 2,18
3 and 4 and granul atle with purified water. 2. Dry tlhe
granul es at 500C. 3.! Pass the granul e$ through

sui tlabbH ni I CEhgHeq |pmen 4 [Ad@iitem 5 apg m X flor
t hree m nutes; conpries X suitabl ef{pres psulie 19
For mul atiogn Item | ngredl ents m?/capsul e 5 ng 25 ny

500 11. Conpound of formulla I 5 25 100 500 2.

FMdrOL@HLactGEhClEQ 123 _| 3HCofn Sta h 25
40 70 4. Talc 10 15|10 & gnesi um St éa
5 Taot al 2qo 200 300 |600 I\/anufavturi ng Procedure

DN (D
N

1 OH CH,CH, C ) H ] : 2 21

1 OH CH,CH H
e Qz = 22

T | OH | CH,CH H
e Q—Z —~O= 23

1 OH CH,CH H
L OO ) 24

1 OH CH,CH H
ST oy O |

T | OH | CHCH; | s
= OO —{O 26

1 OH CH,CH H
SN R o= | 7

1 OH CH,CH H
S O |

1 [ OH | CHO s H O ”
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1. Mx itens 1, 2 and 3 in a suitable m xer for 30
mnutes. 2. Add itens 4 and 5 and mx for 3 m nutes.

W@B2005/064463 Nt 0 a suitable capsule.Cains 1. ConpOU/ERR04/014841

ofthe general formula x. 11| qerein A-Bis -CH

2-CH2-, -CH2-O or -UCH 2-; 's hydrogen or hydroxy;

Rl is aryl, opti |y subst.it b n two
substi tuents, selofel@eé Olfgnr“géﬁhf)ﬂ%?gﬁ%“@ﬁg?sti ng of
hal ogen, |ower al kyl, cyano, CF3, -OCF 3, | ower
Hekobogrediers) 2- 1 ower al kyl omgditablett eroaryl, R2 is

aryl, optionally substituted_.hy one qr two

substituents, selected from tShI}éggr ou%5cr8%si s{qonrﬁgof >00 mg
hal ogen, |ower al kyl, CF3or |ower al koxy; R3 is

_ hydrogapoond bbfsemukllkyl ; n i 0, 1 o252; andldheir 500

gharf@cg%%%&%?%ﬁ)u?gfgi fal tiZS 2. Conpaunds ofaffhgr mul 5;150

accor C R wherein A-Bis - -CH2

‘Br -8eERA500X i s hydrogen or thydroxy; 6R1 is phényl, 30

thilgf@%'g;'c'%%%f}@?e@ﬁ%&d by ong, or tvmfs%ubstituggts, 150

Sel e he group consisting of "hal ogen; | ower

al kyMagussano Ste@fat8, - OCF3, | dwer al kody, - SQ2ilower 1
al kyk.or s by heteroaryl,R is nyl , i onal

subs#??bted by one or two sggitituen%gi seleé %d froé?l
the group consisting of hal ogen or | ower al koxy;
Manufacturing Procedure

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

3. Pass the granules through suitable milling equipment.

4

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

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

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

Total 200 200 300 600

Manufacturing Procedure

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

3.  Fill into a suitable capsule.



R3 is hydrogen; n is 1; and their pharmaceutical
active salts. 3. Conpounds of fornmula | according to

w@eb@snee3 wherein A-B is -CH2-CH2-. 4. ConpounpGT/8P2004/014841
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formula | according to claim3 wherein RL and R2 are
bot h phenyl, optionally substl%uted by | ower al kyl,
hal ogen or CF3. 5. Conpounds of fornula I accordlng to
claim4, wherein the conpounds are
ci s-rac-4-phenyl - 8- (2- phenyl - cycl ohexyl ) -2, 8-di aza- sp
ro[ 4. 5] decan- 1| - one, Claims
ci s-rac4- phenyl - 8- (2-p-tol yl -cycl ohexyl) -2, 8-di aza-sp
ro[ 4. 5] decan-1 - one,
cl & Lac B bl of @R ! ohexyl ] -4- pheny! -
8-di aza-spir ﬁ
cis-rac-4-(4- fluoro phenyl) 8 [2-(4-fl uoro-phenyl)-cyc
| ohexyl ] -2, 8-di azaspi ro[ 4.5]decangl -one,
cis-rac-4-(4-fluoro-phenyl)-8-[ M-trifluoronethyl-ph
enyl ) -cycl ohexyl ] -2, 8-di azaspi 47 5] decan- 1- one,
8-[2-(4-fl uoro- phenyl) ANy dr Xy- sohexyl ] - 4- phenyl -
2, 8-di aza-spiro[ 4. 5]
4- (4-fl uoro-phenyl) - 8- [24(3 fluoro phenyl ) - 2- hydr oxy-c
yclohexyl] 2, 8-di azaspi ro[8"4.5] decan-11-one,

%4 fluoro- phenyl) ~8-[2-(2-fl uoro-phenyl)-2-hydroxy-c
V@3ﬁﬂbxyl] 2, 8-di azaspiro[ 4.5] decan-1-one,
a-B2- (3- thmﬁgcmpenyﬂ}ezohyﬂﬂﬁxy,cyclohexyl] 4-(4-fl.u

o phenﬁgédg 8- di sg* 4.5] decan- 1-one or

(4 flu Bﬁ@ﬂﬁfgy f | 7J5- (4- hydr oxy- 4- phenyl -tetr
Rhyd r 0- p3sr @?} , 3ptidnall? sSbstitetedbp ohodr mo&hﬁauamﬂs, aheteddrom the

npounds fornul a cco din t cl ai f éko

i s hydr o e cPnsigshiaRf hatpeen 0“?"3 éyarnoa Brs) > POgFer aXKOXY
claiml 530sidien alkyl & Bipbeauyryl,

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

R? is hydrogen or lower alkyl;

n is0,10r2;

and their pharmaceutically active salts.

2. Compounds of formula I according to claim 1

O N
x_R' @;2 s
( CHz)n)j/N r? R

A\B I
wherein
A-B is ~CH,-CH;- or -CH,-0O-;
X is hydrogen or hydroxy;
R' is phenyl, optionally substituted by one or two substituents, selected from

the group consisting of halogen, lower alkyl, cyano, CFs, -OCF3, lower alkoxy,
—SOy-lower alkyl or by heteroaryl,
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8. Compounds of formula | according to claim2 ,
wherein A-Bis -CH2-O.9. Processes for preparation of

w@eopoesaads of formula | and their pharmaceut i CBECT/EP2004/014841

accept abl esalts, which proce5§3§9npri ses a) reacting a
conpound of forrmula RL with a Conpound of formula R3 R

2HN 7 t TTaTely | f = dr.ogen,
\1/3\7ner ein % i@egﬂggﬁ tue %usbfsg{rugéaa@’ @aréefc}rr@gﬁgg%@éent&se ted from the
r eact i nggwupenpssting dhafogemed lawgSalléyh a conpound of

Rormul a F;]l.gr %5.0 a conmpound of formulaOHV- NHO r O
YQRA gf %= hydr oxy wherein the substituents are

as defined;above, or c) if desired, separating the

g qu L r .f)f 0 correspondi ng enanti omers,
gﬁda} ééﬁggﬁug%ﬂgﬁa&g%%a% t he conpounds obtained into
phar maceutical |l y acceptabl e

3. Compounds of formula I according to claim 2, wherein A-B is ~-CH,-CHj,-.

4. Compounds of formula I according to claim 3, wherein R' and R* are both

phenyl, optionally substituted by lower alkyl, halogen or CFs.

5. Compounds of formula I according to claim 4, wherein the compounds
are
cis-rac-4-phenyl-8-(2-phenyl-cyclohexyl)-2,8-diaza-spiro[4.5]decan-1-one,
cis-rac4-phenyl-8-(2-p-tolyl-cyclohexyl)-2,8-diaza-spiro[4.5]decan-1-one,
cis-rac-8-[2-(4-fluoro-phenyl)-cyclohexyl] -4-phenyl-2,8-diaza-spiro[4.5]decan-1-one,
cis-rac-4-(4-fluoro-phenyl)-8-{2-(4-fluoro-phenyl)-cyclohexyl]-2,8-diaza-
spiro[4.5]decan-1-one,
cis-rac-4-(4-fluoro-phenyl)-8-[2-(4-trifluoromethyl-phenyl)-cyclohexyl] -2,8-diaza-
spiro[4.5]decan-1-one,
8-[2-(4-fluoro-phenyl)-2-hydroxy-cyclohexyl]-4-phenyl-2,8-diaza-spiro[4.5] decan-1-
one,
4-(4-fluoro-phenyl)-8-[2-(3-fluoro-phenyl)-2-hydroxy-cyclohexyl]-2,8-diaza-~
spiro[4.5]decan-1-one,
4-(4-fluoro-phenyl)-8-{2-(2-fluoro-phenyl)-2-hydroxy-cyclohexyl]-2,8-diaza-
spiro[4.5]decan-1-one,
8-[2-(3-chloro-phenyl)-2-hydroxy-cyclohexyl]-4-(4-fluoro-phenyl)-2,8-diaza-
spiro[4.5]decan-1-one or
4-(4-fluoro-phenyl)-8-trans-(4-hydroxy-4-phenyl-tetrahydro-pyran-3-yl)-2,8-diaza-

spiro[4.5]decan-1-one.

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

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



acid addition salts. 10. A conpound according to claim

1, whenever prepared by a process as clainmed in claim
w@2@s5/068468Nn equi val ent net hod. 11. A medi canent PCT/EP2004/014841

contai ning one or nore conpoungds as clained in claim1l

and pharmaceutically acceptable exci pients. 12. A

medi,canent cordi ng t éﬁﬁ

il 3e ]?égssgsaf(ér PSRYHE On% e upt g&gmﬂhﬁl %)lrlt or ar&taceutlcauy

aEptabinalts, vdndnpndcesgc@mpnkeal ms 11 and 12, wherein the

'IInesses are psychoses, pain di sfunction in nmenory
ear 3 denenti a and ot her

d|s§ g?gp?% m%?P%ﬁ%ﬁﬁ veprocesses are inpaired,

such as attention deficit disorders or Al zheiner's

di sease. 14. The use of a caipound as claimed in claim

1 for the manufacture of nedic nts for the treatnent

of psychoses, pain, neurddggerferative disfunction in

menory and | earni ng, schiz® enLﬁ, denmenti a and ot her

di seases in which cognitive processes are inpaired,

such as attention deficit disorders or Al zheiner's

5 WilssasApodad hermhMent i on as herein before descri bed.

3

, R

R
NH

HN

to a compound of formula

B I for X = hydrogen,

wherein the substituents are as defined above, or

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

to a compound of formula
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- 40 -
O H
N
1
HO R N R®
2
<>,?I\f R
Asg I for X = hydroxy

wherein the substituents are as defined above, or

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

enantiomers, and

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

10. A compound according to claim 1, whenever prepared by a proéess as claimed

in claim 9 or by an equivalent method.

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

10 and pharmaceutically acceptable excipients.

12. A medicament according to claim 11 for the treatment of illnesses based on the

glycine uptake inhibitor.

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

Alzheimer’s disease.

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

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

15. The invention as herein before described.

%%k



