TRI AZA- SPI ROPI PERI DI N X DERI VATI VES FOR USE AS GLYT-

I NHI BI TORS | N THE TREATMENT OF NEUROLOG CAL AND
WOBMROREYCH ATRI C DI SORDERS The present i nvent POTYEP2004/011552

relates to conpounds of fornula wherein 5 A-Ais -CH

-CH-, -CH-CH-CH- -CH-O or -0-CH-; X is hydrogen

or hydroxy; R is aryl or heteroaryl, unsubstituted or

substituted by one or nore substituents, selected from

TRIAZA- PR 0BT SR DS Ds AN ved FoRVEdE abkythr_{ EpPAOREXYN THE TREATMENT
oF NEURGHJGREELL. Qkp Wfdukb BN RIRIRY prsbRoiEs | S a?% or
heteroaryl, unsubstituted or substituted by one or

nore substituents, selected fromthe group consisting

of | ower alkyl, |ower alkoxy, hal ogen or

trifiuoronethyl, or is lower alkyl, -(CH)

THeWrkRat fybntion(rehtes to Ed@pourddskdf forntd ower al kyl, - (CH
-phenyl, optionally substituted by hal ogen, | ower

al kyl, I ower al koxy or trifiuoronethyl, or is -(CH)

-NR R', wherein R and R' 15 forngtogether with the

N-atom a heterocyclic ring, gelg¢ted fromthe group

consi sting of piperidine, norpfiolN.aB® thionorpholine

or 1, 1-di oxot hi onor phoR' ng; 4 /dre i ndependently
from each other hydrdgdnR fower akkyl, phenyl or
benzyl; R5 is hydrogenh, Tower al kyl or benzyl; 20 R6

is hydrogen or lower salkyl; nis 0, or 2; and pis 2
or 3; and to pharmaceuth cal » acceptabl & acid addition
%?%&% thereof. 25 Furthernore, the invention includes
W9 aceni ¢ m xtures, all their correspondi ng

5 - ferantis eGHy-Hnd/ -0t @t {&bner et =OLHa-The present

L nvent i on .conmpounds of general formula I
*o pﬁéb‘d%gﬁiﬁi Iréghposition cont ai ni ng them and .
R'hei ris usy dr hetehmryly wsthstiftitedfor substituted by one or more substituents,

selected from the group consisting of lower alkyl, lower alkoxy, halogen or
trifluoromethyl;

10 R’ is aryl or heteroaryl, unsubstituted or substituted by one or more substituents,
selected from the group consisting of lower alkyl, lower alkoxy, halogen or
trifluoromethyl, or is lower alkyl, -(CHz)n-cycloalkyl, -(CH3),-CFs,
-(CH,),-O-lower alkyl, -(CHj)1,2-phenyl, optionally substituted by halogen, lower
alkyl, lower alkoxy or trifluoromethyl, or is -(CH,),-NR’R”, wherein R and R”

15 form together with the N-atom a heterocyclic ring, selected from the group
consisting of piperidine, morpholine, thiomorpholine or 1,1-dioxo-
thiomorpholine;

R®, R* are independently from each other hydrogen, lower alkyl, phenyl or benzyl;
R’ is hydrogen, lower alkyl or benzyl;
20 R is hydrogen or lower alkyl;
n is 0, 1 or 2;and
P is 2 or 3;
and to pharmaceutically acceptable acid addition salts thereof.

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

enantiomers and/or optical isomers.
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transporter 1 (AyT- 1), and that they have a good
selectivity to glycine transporter 2 (QyT-2)

| Nhi BT ROE BsenPatlleABRNFEREA]
devast aét)k:3 nse neure ol ogi cal 8|C§g%§gﬁgﬁgfg§§%r\eéﬁo?gg]ak}yto

ypascstigl sprippatiay aontainingthen and their ugq igrthe treatment of

hﬁh%dl@%@a?}tahg RurdpBRUBRAEC &k@&aeﬂeﬁﬁa@aﬁ glz%ér?foﬁﬂé that the
persi stent negative synptons such

icRpEcReds af geaftel Brmaid esoed mmﬂm% %Mhﬁ leélﬁé transporter 1 (GlyT-

COOHd r ]
e

f ocu §éhlzenhrten@ is g Bf%ﬁ‘isﬁ@‘? Hirckd erYyﬁ@frl%a:@¢1vpkoglca1r@1§fé%qu§¥a§terlzed by

v@?isgalcgﬁﬁﬂv@ thPohR]LAPA el Gid R IRNVERLHONS tﬂdﬁ\gﬁi dikMers and
ocka of the dopani nergic system Vandénberg RJ and

hoyisgRrd pemsistent apgative Symeptoms spgheasdlatisper atfest ympaiged attention

%%gjsoa SOVt Wa%l?di&gg;ié%g%@ g%agﬁgs (EJ:Wls ]ﬁZ(and bdman JA, Neuron,

S hretSo LAY dir @éﬁwsﬂﬂr%@ﬁ Ifcgﬂua%l%ﬁ@ "de@aamwxaglfameracﬁwty
%@%Bfﬂe&ﬂ %h%f%%o‘@ﬂér ﬁ%%&ﬁ%mﬁ@&tm\%ﬁﬁﬂ ‘B‘Mk’l&d@éf the

ot e
oppmiprisic sp8ym (HanoboredUand Awbe R o lemCry thstdiosts 5(0:
@'} 1£Q ﬂLO?”NQk MBS LLAPORGMANIS, tehg %“xﬂtcﬁéﬁg{ hD AR PON):

tomnetic action cause ockade of
tzse9&3 Lza@aa nBhie pbyrsnasaogigalopipeagh dootly Rédqsmwgwweu agfl gegnitive

( g@oﬁg %h c%' a% m;&e@%alcwB@ﬁh@ﬁana%h&hnér@harma T, Br).

ceptor antagoni sts
IFWém@fs;t, |1ﬁﬁkyppl r?-8hdé’r5t1h$/99\9bl unt eers, PCPi nduced

psychpt gﬁ?{/&ﬁ% g ﬁ@%ddgpof{ Pl‘fi?(i@&gﬁﬁ s 99&1 Eé&’ﬁ tﬁ@ thid-1960° based

negatlv cognit ys uncti on,
tlltpml the psehptareioetib et cwbd £ é}ﬂc&aderpf@q glatapate system by

gxg t&nﬁl@ﬁ} % gﬁr}%%?yth(ﬁbg LPC Sa)ﬁc&meﬁ{erdyageﬁlt@ (ke@%ﬁﬁmgy%hlch are non-

sgenic mce €xpressing reduced

| mneﬂ)entwf: NMB ANKERRIT asitagonists. Hitensstingly m&@mh)bvc&qmteers, PCP-

RAPraroy tTamt iR Kot Byolang P FE e d Dapivesymptoms as ell

scqu[tn/(eldy@fuacm Qlluswlpsvw[ n"@hmbbag @cémzo[gh@mq: aqwgiesfs (Javitt DC et al.,

e sy natr?/é%‘% ?5(?8 ? §§§9 Z%@(e@%@%&rh%s&ﬁﬁt@ grﬁn%’lé éeﬂé'présM%E Peduced
nlewlobﬂha MM BARIsubimit giaplaysdehayiordyBnarenlipespimilar to those
glgsle%/vleh)fﬂ pﬁarn){acof%glcally induced models of schizophrenia, supporting a model in
which reduced NMDA receptor activity results in schizophrenia-like behavior (Mohn AR
et al., Cell, 98: 427-236, 1999).

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

Thus, if a glutamate deficit is implicate in the pathophysiology of schizophrenia,
enhancing glutamate transmission, in particular via NMDA receptor activation, would be

predicted to produce both anti-psychotic and cognitive enhancing effects.
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critical role in synaptic plasticity, |earning and
menory, such as the NMVDA receptors appears to serve as

wa2@sadade switch for gating the threshold of SPEEPP1004/011552

plasticity and nmenory formati og (Wley,NY; BlissTV and
Col lingridge G, Nature, 361: 31-39, 1993). Transgenic

m ¢ CriVaphing Q&%S%‘Néﬂ&zl 1§ Eﬁom ﬁe%ﬂ W@ 5&1 gﬁg‘r}ttﬂlﬁcuons in the

enhancec syn p ast|C|t and super | or
Cl¥arlhicty awngémm ar@ilfamagldj nehmaﬂo stryplantine senigiye lecme

r@?rﬁﬁ s, aiAPalso -H}Hénc op ys Irglgl g%cgi%% laEhd e §nt1a1 co-agonist with

|cae|ntepa |zopren|a

dintaats fog Ny metlayhid-ospratvRMBAG Feceptor fantiop IVaxle glugamate s
TR 413y %E Q{:tgsﬁgfac?éﬁe}{&édt nn‘épﬁllngl ?ﬁ [adifhed, i ﬁcme is apparently

produce o i C an nitive enh
mmﬂt tilsa mog conftagt hzm:lrmd aezingh tgInyeduaseiceniploive r@ccpﬂ@aﬁer its

Ia %9? 5 ortant functions in the CNS. It acts
A AR O% @491%%?5 am no acid, binding to strychnine

sen sﬁ)ne vithgnyest pfective wpysap sontaeldynaptil covcintfatioanek s

%ﬁh&r%ﬁs‘ﬁilﬁe@% bW ¥ Ngeacﬁ% kpe[g @k@ﬂ tfig m&%%&%oﬁgﬂﬁh%r

aspar tate
trespptters byusnbviog ne\xvuttaesrgittersaﬁmméhc sxtraseléulse gpacp can control

g{éi;l ey(ﬁ%é/elluﬁp ﬁpe%%g]e ﬁéﬁﬂ&%ﬁy I'nroama%ey ﬂﬁ@ %d Sé\llttégén é‘f t‘ggltsy%agtlc
'&mlsrmmm((ﬂametddwlvéﬂ?e(tt ahd“mtird@) 7 Pkmrmr Edie BB 356r37|3:t%002)
fes p&gfs ﬁlg&?@ iers Seh {328 %t't (% Mﬁm%&ﬁ%ﬁf&rf‘ﬁ% family of

way's | c CcO
AaLbOhfisnister tramportsrs; play adf imp(pm:zmttrhlelm thegterrpinaiien gf post-synaptic

th
e e
aﬁakeof gi?dinétmmdi prsyraipéi nemx terendedl$ ardagurfduingingngnceghigl processes.

Lher ey gt dedns, EaTRRR LRl b aSNARRL® and GIy-2) from

%hmﬂﬂn&)ranﬁﬁrﬁtc&?g&e 20 @@Wo ’@lyapprterstvming@(b%: amigo acid sequence

ﬁgmo gyaég;}‘ﬁofpésgr{tf éwg diy rannging fr%%lé%ﬁe%rﬁ%%\{e%gul}{% Ql{ld alternative
pPorhbRr hieigs i TR lLb.oie ankl 1r1§)5ﬂn1$ Wkapf uhesegbq,formeh:gae(been found in

a@éﬁ@é Efqné{n gﬁmﬁ%@ug elgEfGlgfvg affsxot Cér%ge%lténst%(lgx?er de%&éé%'f H@terogenelty
MRFMELyTer b fdains (Zdwhdsali) hevetsten gde[nltnﬁed il I(E]Ienpbnaugs@ EE 1 is known
ég\gﬁ&ggttcslél@ (%EN%%@I 1%%?%5% ﬁ.%%%l%ﬁg,rw Tl %lp?\é% pp%%fﬁc to the CNS.
GlyT-1 has a predominantly glial distribution and is found not only in areas
corresponding to strychnine sensitive glycine receptors but also outside these areas,
where it has been postulated to be involved in modulation of NMDA receptor function
(Lopez-Corcuera B et al., Mol. Mem. Biol., 18: 13-20, 2001). Thus, one strategy to
enhance NMDA receptor activity is to elevate the glycine concentration in the local
microenvironment of synaptic NMDA receptors by inhibition of GlyT-1 transporter
(Bergereon R. et al., Proc. Natl. Acad. Sci. USA, 95: 15730-15734, 1998; Chen L. et al,, J.
Neurophysiol., 89(2): 691-703, 2003).

Glycine transporters inhibitors are suitable for the treatment of neurological and
neuropsychiatric disorders. The majority of diseases states implicated are psychoses,
schizophrenia (Armer RE and Miller DJ, Exp. Opin. Ther. Patents, 11 (4): 563-572, 2001),
psychotic mood disorders such as severe major depressive disorder, mood disorders

associated with psychotic disorders such as acute mania or depression, associated with
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mammal i an brain, which give rise to two transporters
wWith % am no aci d sequence honol ogy. AyT-I presents

wo oaos/04E6eé orns ari sing fromalternative spli ci PQI/BPIN04/011552

alternative pronoter usage (la,, Ib, c and Id). Only
two of these isoforms have been found in rodent brain

B@oYaT dlls"érd’é?garg hbod B) sor@r%lss%&ﬂ ag«ﬁﬁ{ secﬁ ﬁ%elsl?azngPraIHBg ETetal,

e ree of heter ogenel t
fﬁ)g Newebipodd: 1 6?2 ?@Cé’di, aumsin@tﬂiwrﬂelksr(é)aﬂsson(ﬁwﬂ Negral Trans,.

50@‘995 1595 Q99é)0&;%1i’x?tflle fsoﬁ@ ?\P%taﬁee &l 1zpsher %dllrgglqa%%u gt’ed

wher eas 'S S ecCl
praeein m}e @ﬁmmhadlfsther&dbhl@mnt}@adnemof)odm@idetshnamzbatnmal

i&llﬁﬁﬁﬁac'h eﬁﬁ’%ﬁﬂgﬁ ﬁgﬁctxto é’rg Ry ngms(%nx\%ﬁter\g%flall%ggrnﬁ], Exp.

receptors SO oUf Si Aegandpand
@hTﬁQSP@k@%éH(ﬁb56é5V&¢wDﬂbd in nndulatlon of NVDA

rBlegleF'Itth% 1Bé{‘g§s%1t§o&£18%t%h &Ellﬁglgﬂyxeercgstg{sr fa G dfT’— g/%élﬁlﬁlgﬂ Zaay lead to

pSVDLS thelclegat osychedis, vittiyophsertia detr&uaa end biheg Hy&seﬁn which cognitive
g%g%%%@%ﬁrédnsdcﬂ%s G onncl ns\cl)lr SO ne%z{}ellmer s disease.

réceptors by |n ton b
tranégorter (Bergereon R et aI Proc. Natl. Acad. Sd

USA ECtSPémriﬁfﬁBmVeIl@Q‘Bare @htewrﬂmemkis af formula I per se, the use of
2 ag&ﬂmé D Br et %f |d th(ég:bhzggacea'gpag% acc?gya% ﬁqs%lt% for tlixe mﬁltmfacture

sporters I n tors*are sul rea
of mn@lmroelﬁg fazdhe weatmeetiobisepedsirelated ¢o aitietice oENMID& receptors via

@g‘ﬁ%hh 1&&1,% §§I§fa Eﬁé ﬁ%d%eh&%ége% %’(gc&%g@ﬁ)cﬁ% accordance

i zophrenra
Withrthe macr@rmvsa,ndltha@ @)thﬁtﬁen 57@¢ll 20be pise popaipotuinds offodmula I in
S i sarder

rmogﬁg’?{% o gx?egﬁtlgé SOZ gfﬁg%s%s a}%jn%% p%f%gtgs%? dlS\fSIaCQISOgrla [yemory and

banﬁngsclémpheemardemeona deppéss dxsea,seaass»dndatc@mwaﬁnecedses are
ers ders,, assaoci at ed

1m$eLB:% Z op t?eengllog de E}? d sgrcger lg heélinef' s %5%38_&

Neur obi ol , 67: 173-202, 2002), autistic disorders

(Carl Sr@lgmr‘bf@;rﬁd irdécatiahs Taimgthe Comﬁunm tB8Bres@r§98yention are

| Sty pres
FRPRE i PR A AR R ARRER O A el DRl

type, nenory dlsorders in a mammal, including a human,
at t eAs hesd hiediin,che tegins'alqi denefiesia priiimatedAtraight-Re taaeched-chain

g%%l %Bn%mézﬁBm R Pearl 88 htonds kg Qﬁaﬁno}?l% m&;& et%g'lg P?(zéd

I ncreasing acti vVati P
mparo@flj m-butjdhx-bmw], aqu‘tﬂybbetabartddhe like. Preferred alkyl groups are groups

with 1 - 6 carbon atoms.

The term “cycloalkyl” denotes a saturated or partially saturated ring containing
from 3 to 7 carbon atoms, for example cyclopropyl, cyclopentyl, cyclopentenyl,

cyclohexyl, cyclohexenyl, cycloheptyl or cycloheptenyl.
The term "halogen" denotes chlorine, iodine, fluorine and bromine.

The term “aryl” denotes a monovalent cyclic aromatic hydrocarbon radical
consisting of one or more fused rings in which at least one ring is aromatic in nature, for

example phenyl or naphthyl.
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agents that treat psychosis, schizophrenia, denentia
and ot her diseases in which cognitive processes are
WO paiosEaee such as attention deficit di sorder SPGI/EP2004/011552
Al zheimer's disease. Cbjects of the present invention
are the conpounds of formula | per se, the use of

co nplq{éqglﬁne Olflet%rgﬁ i c?enl)h 3 Q%ér{b%fen{)&%ﬁ{ape %%b@)%!llc rad1ca1 for

acce or t manuf act ure medi canent s

epc@mp amyridyk ayreinyl, pYrimided spygidesing dipzinyl, dberalds thimybfuryl,
[

et T S O R  h LL

accordance with the invention and their productlon % .

wel | The terve"phewmedeutielly 6coeirtablst acichadditiop falts rerplpraces salts with

g&;k%ﬁﬁl an@lornfVRMs! Qfth g§ h&&ﬂo@lﬁéﬁ@ ScidURRIARID SWERRSRA,

unction®in nmenory | ear ni ng, schlzophrenla

mhosphoricacihditoe dds f@lﬂ@éé@@s fumpanigicech malgin g Agetic acid, succinic
S ! S48 B u s QIR i ORci8 8Ad Bellil

E§&§%§§§§§w2$ﬁfpgﬁgfgggug g geasg The 6re#erred -

i ndi cations using_ the conpounds of the, present

i nv erefesred sompoundsafonnenin & areciBgsn Wherein Aghis bl Cllpig Bspecially
@Je?e?x%d'ﬁ‘éc&n L SeRseforAsIused herein, the term"alkyl"

enotes a saturated straight- or branched chai n group
containing from1 to 7 carbon atons, for exanple,

nmet hyl , ethyl, propyl, -butyl i -butyl,
2- butyl t- butyl and t rred aIkyI gr oups
are groups with 1 - 6 ¢ The term

"cycl oal kyl " denotes a
saturated ring containi 3 to 7 carbon atons,

for exanple cycl opropyl cl opentyl, cyclopentenyl

cycl ohexyl, cyclohexenyl, cycloheptyl

cycloheptenyl The term "hal ogen” denotes chlorine,
%ﬁg%ﬂ9' fluorine and brom ne. The term"aryl" denotes

a nonoval ent cyclic aromatic hydrocarbon radica

Konsi sthiydgogsh ophpdiorysnore fused rings in which at

hﬁ ast .0 'g@H%P'g n%{ﬂﬁ(%y? 'hﬂg'l%shﬁltéd‘ of‘ﬁibﬁﬂn%tedf Wor@ﬁim%r% substituents,

eny 5 - The term"™ i roar e otes
a nonealedtehﬁroxartbmup cemsisingyd lgwer by éayer a?iisw

d
tp H Ia 71 ¥Jﬁﬂ‘f&ngﬁﬁ{g§ Xkd PHX . hellgglgﬂ;/&lfl& acdé}!fablé%éidrb)dklmon salts thereof

furyl, pyrrolyl,
rfmnatamlqﬂihc;‘ fqilpwarzg:ﬂoyﬂmo‘@fél&zol yl, isothiazolyl or

(F’a%%%%—q-gﬁenyl-S- (2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one,

(1R,2R)-1-phenyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro [4.5]decan-4-one,
(rac,cis)- 1-(4—chloro—pheny1)-8-(2~phenyl—cyclohexyl)~1,3,8~triaza-spiro[4.5] decan-4-

orgpartially

one,

(rac,cis)-1-phenethyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro [4.5]decan-4-one,
(rac,cis)-1-(3,4-dichloro-phenyl)-8-(2-phenyl-cyclohexyl) -1,3,8-triaza-spiro[4.5]decan-
4-one,

(rac,cis)-8-(2-phenyl-cyclohexyl)-1 -(4-trifluoromethyl-phenyl)-1,3,8-triaza-
spiro[4.5]decan-4-one,

(rac,trans)-1-phenyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro [4.5]decan-4-one,
(rac,trans)—8-(2-hydroxy—Z—phenyl—cyclohexyl)-1-phenyl—1,3,8-triaza-spir0 [4.5]decan-4-
one,

(rac,cis)-1-(4-methoxy-phenyl)-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro [4.5]decan-4-

one or
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The term "pharmaceutically acceptable acid addition
sal ts" enbraces salts with inorganic and organic

wa@ceidd®4oisaich as hydrochloric acid, nitric aci dPCT/EP2004/011552

sul furic acid, phosphoric acidgcitric acid, formc

acid, funmaric acid, naleic acid, acetic acid, succinic
b eis)-B a1 2 syl ]
05 S AU e TR D128 il

@%%pounds of formula | are those, wherein A-Ais -

CH2-CH 2-. Especially preferred are conpounds of

formul a wherein X is hydrogen or hydroxy;, R2 is -(CH

)o, waslﬁﬁﬁprefermdsaqbﬁxrtheut:@ap@mncbwé&mud@ Bewhereimmp isdyydrogen or
i

T B B R Sy MR RE RIRAAY

F@ﬁp@wﬁkbnethyl and pharmaceutically acceptable acid

gglg,%% ugg;&ﬂtﬁ% INEREF- cyd SHexP XA -&idAQpfiBl 4 H\WeG-4-0ne,
(I\aaéis):il entyl $n@nphengl-¢yzlohreny L3¢ Hiasmeripp b3l derag-4-pa 7

?gfs%g[e(éyrﬁlﬂgp% %Qgﬁphéﬂyﬁc@ elxg@h?ﬂl?%d(t)naza 1rg£:4a5n] gecian-zl—one,

orecis)-1 cyclohexylmethyl 28-(2-phenyl-cyclohexyl)- 3 8- tnaza—splro (4. S]decan 4-

Fﬁgc cis)-1-(4-chloro- phenyl) 8 (2 phenyl - cycl ohexyl ) -
8-triaza-spiro[4.5]dec

| (ﬂaaslsblls()z dycloheréethyl)- (z—zhgwé—ﬁydol@e;w JohdRyirigzarspirogt.pldecan-4-

Za-spiro[ 4. 5] decan-4-one,

rdc cis)-1-(3,4-dichloro-phenyl)-8-(2-phenyl] -cycl ohex

f(ﬂa):,cis)—f; 1&4(5/‘]]‘8-&2—@1’151@{1@{16}1@}739]0%& trlqzaomro [4.5]decan-4-one or
S yl

Ira%%Isé/:ll) éyrsl%]o;éaémg leg éf%?hﬁ&g@l# e - %@Elﬁ]cgﬂ)%" BiA

6pm@Mﬂﬂém3h4#9@menyl 8- (2- phenyl -cycl ohexyl )-1,3,8-tri

aza-spiro[ 4. 5] decan- 4- one,

(rac, trans)-8-(2-hydroxy-2-phenyl | ohexyl) -1 - phenyl

- |, 3 Farthei especiallyi prd[ezt%}nd@oarpomndﬁméformu la

(rac cis)-1-(4-methoxy-phenyl)-8-(2-phenyl -cycl ohexyl)

-1,3,8-triaza-spiro[ 4. 5] decan- 4 one or- 6 -

@@?

wherein

X is hydrogen or hydroxy;

R' is phenyl, substituted by one or more substituents, selected from the group
consisting of lower alkyl, lower alkoxy, halogen or trifluoromethyl;

R? is phenyl, unsubstituted or substituted by one or more substituents, selected from
the group consisting of lower alkyl, lower alkoxy, halogen or trifluoromethyl.

Examples of this group are the following compounds:

(rac,cis)-1-phenyl-8-(2-p-tolyl-cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-4-one,

(rac,cis)-8-[2-(4-fluoro-phenyl)-cyclohexyl]-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-

one, ‘

(rac,cis)-8-[2-(4-chloro-phenyl)-cyclohexyl]-1-phenyl-1,3,8-triaza-spiro [4.5]decan-4-

one,



(rac, cis)-8-
(2h-7dr oxy- 2- phenyl - gr cl ohexyl)-1-phenyl -1, 3,8-tri aza-

W@ piosojnas®] decan- 4- one. Especially preferred BCPEP2004/011552
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further conpounds of fornula |I', wherein X is hydrogen
or hydroxy and R2 is |ower alkyl or -(CH)

((‘;}i&cdlégfdsfﬂk?i %2%&%%@ gﬁe Qﬁ%z QIWEF% X;Er)f;)ynaza—spuo [4.5]decan-

OB%triaza-spiro [4.5] decan-4-one,

((Eﬁ%lé}léﬁ z-gr-a%hy hhéqaﬂﬁcﬂib%@wu VG RS b8 k82

a-sp |ro
(SPEF@ 143 é?caln-‘{‘snﬁet hyl - but yl ) - 8- (2- phenyl - cycl ohexyl ) - |

(e SRR R a5 amigf it

PG triaza- spi ro[4 5] decan- 4- one,

(oopagini ok e e g o 13

(Spa@[‘!cﬁléycap 416R%| - 8- ( 2- phenyl - cycl ohexyl ) -1, 3, 8-tri aza

@%&‘iﬁffs | OB v S ey oese
WEh@%¢i fleqan3t-gne,r i azaspiro [4.5] decan-4-one. Further

;?&Qﬁ;s')%l éﬂhﬂrgﬁgﬁ %lﬂrc‘??cl%%%gup %ﬁen 1- lf%)% grlsil%%% sﬁ?rg&f@@ecan-ll—

I's hydrogen or r oXxy,
®8S or nore substltuents selected from the group

T
§Bb9ﬁhﬂd@@d‘byn©ne or nore substltuents sel ected from
B 00RO 08000 A A L L0
tth@zaf&phﬂowb]dgcmﬁman ds _
gcisﬁ 183p2 ? ?ggﬁ%’l J{J]Be%yc}zz Byc‘i cyc(ig}?elx%r]]lel)s%Q—hﬁ(l)fogpﬁeh%rf)11?3,8-
@naal@mmd48kkﬁm(4dﬁkuoro phenyl ) - cycl ohexyl ] - | - phenyl -
I( ra%;c?s)—tlr— {.49&9(_)150@{3}56%[}'6 '—é«kﬂ?ﬁf—ﬁﬂé%'-pﬁerﬁ%l) -2-hydroxy-cyclohexyl]-1,3,8-
triaza-spiro[4.5]decan-4-one,
(rac,cis)-1-(4-chloro-phenyl)-8-[2-(4-chloro-phenyl)-2-hydroxy-cyclohexyl]-1,3,8-
triaza-spiro[4.5]decan-4-one,
(rac,cis)-8-{2-(4-fluoro-phenyl)-2-hydroxy-cyclohexyl]-1-p-tolyl-1,3,8-triaza-
spiro[4.5]decan-4-one or
(rac,cis)-8-[2-(4-chloro-phenyl)-2-hydroxy-cyclohexyl]-1-(4-methoxy-phenyl)-1,3,8-

triaza-spiro[4.5]decan-4-one.

Further especially preferred are compounds of formula I”’, wherein X is hydrogen
or hydroxy, R' is pyridin-4-yl and R? is as described above. An example of such group is
(rac,cis) 8-(2-hydroxy-2-pyridin-4-yl-cyclohexyl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-
4-one.

Preferred are compounds of formula I, wherein A-A is -O-CHj;- and the other

substituents are as described for formula I above. A compound of this group is

(rac,cis)-8-(3-hydroxy-3-phenyl-tetrahydro-pyran-4-yl)-1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one.



(rac,cis)-8-[2-(4-chl oro-phenyl)-cycl ohexyl]-I-phenyl -

|,3,8-triaza-spiro[4.5]decan-4- one,- 7 - (rac,cis)-
W@2005P40(18¢ 4 - di chloro p- PCT/EP2004/011552

henyl ) -cycl ohexyl ] -1-phenyl -1, 3, 8-triaza-spiro[4.5]dec

an- 4-one, (rac,cis)-8- [2-(4-chloro-

r heny]%rlafe?r%ﬁ lapé"fﬁ.)t(ﬂ%x] édrﬁécﬁfrﬁ lé@f mufla I, wherein A-A is -CH»-O- and the

henyl) -1, 3,8-triazaspiro 2.5 ecan-4-one, (rac,cls)-

dth¢risubbtitoenss pisanlescri8ed for formula I above. Compounds of these groups are

(%%Jéag)yé -(@%9&1%9?-’@&%1191’-?&1%}1{7&% geydare Qiy'i)c-’ i43 ,%]3%%%i(§"-propyl) -1,3,8-
tiaze st} 5] degan-ftaneras- pheny! ) - 8- [ 2- (4-f | uor o- phenyl ) - ¢

eXYA hidrody-a: SHendZ BeRhi @ ol -3 AL ABNEAANES 8-triaza-

s @Ryl G TR e R S S

splirophBldgtan-4-3n8- t ri azaspi ro[ 4. 5] decan- 4- one,

(rac, cis)-8-(2-hydroxy-2-o-tolyl-cycl ohexyl)-1-phenyl -

l,3,8-t p aza-spiro[4.5]decan-4- one, . )

(1 ac, Bi®mmsied by shepicsomd inpieatign yrealsayrarmpoyndss sYhsrrin (-4 is

;(icﬁﬂ)]e_nyl -1,3,8-triazaspiro[ 4.5]decan-4-one,

(rac’tis)-I|-(4-fluoro-phenyl)-8-[2-(4-fluoro-phenyl)-2
10 - hydroxy-cycl ohexyl] -1, 3, 8-

tri - Spi - : .
(ot GG by SRERErenIE s and theic pharmaceutically accepaple salts
edn-YedprEpared by miethods knpws iBthetari, frexampleobypmicesses described below,
decan- 4- one .
Wﬁ%ﬁ-’g,l%?%e)ss’-ﬁo??pﬂsg%l or o- phenyl )-8-[2-(4-fl uoro-phenyl)-2
- hydr oxy-cycl ohexyl] -1, 3, 8-
tri azarespinga[contlotad o farmpie,
(rac,cis)-I-(4-chloro-phenyl)-8-[2-(4-chloro-phenyl)-2
- hydr oxy-cycl ohexyl] -1,3,8- tiaza-spiro[4.5]
decan- 4- one, OxN_ R
(rac,cis)-8-[2-(4-fluoro- yl )>Q hydr oxy- cycl ohexyl ]
-l -p-tolyl-I,3,8-triazasgiro] \5]F§3I‘ecan-4-one or

HN R’

with a compound of formula

to a compound of formula

H
e
R1 N R8
‘/'j/N \R2
Al

A Ia
20 wherein the substituents are as defined above, or

b) reacting a compound of formula



(rac,cis)-8-[2-(4-chl oro-phenyl)-2-hydroxy-cycl ohexyl ]
-1 - (4- et hoxy-phenyl)-1,3,8- triaza-spiro [4.5]
wale@anile®ne. Further especially preferred ar ePCT/EP2004/011552
conpounds of formula 1", wherein X is hydrogen or
hydroxy, Rl is pyridin-4-yl and R2 is as descri bed
above. An exanpl e of such groupds (rac,cis)
8- (2- hydroxy- 2-pyridi n-4-yl -cyc [)-1-phenyl-1,3,8
-triaza-spiro[4.5] decanyt4- opexPre érred are
conmpounds of fornula I, jwherlein Ais -OCH 2- and
the other substituents A esgribed for formla |
above. A conpound of this group is
(rac,cis)-8-(3-hydroxy:ﬁkphenyl-tetraﬂydro-pyran-4-yl)
-1 -phenyl -1, 3,8-triazaspiro[ 4.5]decan-4-one. - -
Preferred are farther conpounds of forrmula I, wherein
With correspodin@ aceiald or kefalst her substituents are as
described for fornmula |I above. Conmpounds of these
?{ﬁggé?g?ﬁgﬁg?ngarox7-4-phenyl-tetrah?dro-pyran-S-yi)
-1-(3 3,3-trifluoro-propyl)-1 3, 8-
triaza-spiro[4.5]decan-4-onepQr [irac
Ci S)-8-(4-hydroxy-4-phenyl -tetfa
enyl -1,3 8-triazaspiro §'4. -4t one. Enconpassed
by the present inventioh amng allsoleonpounds, wherein
A-Als -(CH )S-. The present conpounds of forrmula | and
t heir pharmaceuti cal "Aacceptabl e salts can be prepared
by net hods known in theart, for exanplae, by processes
descri bed bel ow, which process conprises a) reacting a
] j nd of fornmula to a
i @gﬁggﬁﬂ%8g$ﬁ %%ﬂ%%ga§%%?§?ﬁggﬁg8§ubstituents are as

defi ned above, or b) reacting a conpound of formula- 9
- ¢) reacting a compound of formula

&) N
1 Y
R N
Al
A 14

with a Grignard reagent R’MgX to a compound of formula

o R
1 >—R3
R N
Al

A Ic

-pyran-3-yl)-I-ph

10 wherein X is halogen and the other substituents are as defined above, or

d) reacting a compound of formula



NH, Rl 13 with corresponding acetals or ketals to a

conpound of formula . H la wherein the substituents
ware@sasoieef i ned above, or c) reacting a conpoupdI/@8P2004/011552

formula . RL N 14 with a Cilgna reagent R MgXto a

conpound of formula R N lc whe in X is hal ogen and

the other substituents are as defl ned above, or d)

reacting a conpound of formul N RL HId with a
compound of formJIaRCHOtoa ond of formula
wherein Ris |ower alkyl, )o Ncycl oal kyl, -(CH
)O-CF, -(CH) ,2-0O1lo0 CH2)o -phenyl,
optionally substituted y h Iogen | ower al kyl, | ower
al koxy or trlfluoromsthonr is -( 2NR'R'\
wherein R and R' formtogether with t N-atom a

heterocyclic ring, sel ect ed fromthe group consisting
oWith 2 sempdiiné of formula R* CHO

to a compound of formula

A I’

5 wherein R? is lower alkyl, -(CHz)g,1-cycloalkyl, -(CH3)o,1-CFs,

-(CH2)1,2-O-lower alkyl, -(CHa)o,1-phenyl, optionally substituted by halogen, lower alkyl,
lower alkoxy or trifluoromethyl, or is -(CH;);12-NR'R”, wherein R’ and R” form together
with the N-atom a heterocyclic ring, selected from the group consisting of piperidine,
morpholine, thiomorpholine or 1,1-dioxo-thiomorpholine and

10 R? is lower alkyl, -(CH,); o-cycloalkyl, -(CHy)1 2-CFs, -(CH,)y,3-O-lower alkyl,
-(CHz)1,2-phenyl, optionally substituted by halogen, lower alkyl, lower alkoxy or
trifluoromethyl, or is -(CH,),3-NR'R”, wherein R’ and R” form together with the N-
atom a heterocyclic ring, selected from the group consisting of piperidine, morpholine,
thiomorpholine or 1,1-dioxo-thiomorpholine, and the other substituents are as defined

15 above, or

e) reducing a compound of formula

o N
1 >
R N
Kﬁ/ N R2
AL
A 14

to a compound of formula



nor phol i ne, thionorpholine or 1,1-dioxo-thionorpholine

and R2" is lower alkyl, -(CH) -cycloalkyl, -(CH) -CF
WO 20060H15@2>3- O- | ower al kyl, -(CH ) -phenyl, opPCDERI0Y011552

substituted by hal ogen, |ower akyl, |ower alkoxy or

trifluoronmethyl, or is -(CH) -NRR', wherein R and

R' formtogether wwth the Natom a Reterocyclic ring,

sel ected fromthe group consistiggNof piperidine,

mor phol i ne, thionorpholing or 3

1, 1- di oxo-t hi onor phol i ne, | an

are as defined above, o

formula 14 to a conmpoung of] formula- 11 - V I b wherein

the substituents are as i ned aboveppr f reacting a

conpound of formula R 2 Ib with a conpound of

far mul X.tqQ a conpou of formula wherein Xis

H'QF%GE%E%\WSFWHHPH%%S (QEB%CI ihayerfi's are as defined

above, or g) reacting a conpound of fornmula r . 21 with

a conpesastngi cdipsitdofifofmiulho a conpound of fornulaif,
wherel n the substituents are as descri bed above, or

o R
R’ N?
g
N A\
A b

5 with a compound of formula R’X

the O her substituents
ci n§ a conpound of

to a compound of formula
/R5
Ox N
; )
R N\
/ﬁ/ N R2
Al
A , Ie

wherein X is halogen and the other substituents are as defined above, or

g) reacting a compound of formula

Os N
o v
N \Rz
Al

10 A 21
with a compound of formula LiR'

to a compound of formula



h) reacting a conpound of fornmula RL 23 with a

conpound of formula > N 10 to a conpound of forrmula >
wWORMOM166 , wherein the substituents are as deBCYEPm®A4/011552

above,or i) reacting a compoungh of fornula . R3 > N 29

with R MgX- 13 - to a conpound of fornmula R2 Ih

wherein X is halogen and R6 is_|owgr alkyl and the

ot her substituents are as desc above, and if
desired, converting the cf?npo optai ned into
phar maceutical | y accemc%%Nci d aH&ILti on salts.
A :
A If,

wherein the substituents are as described above, or

h) reacting a compound of formula

Kﬁ)
AL

A" 23

0 ﬂ>
g”\
HN 2
R0

H
N

o)
R’ N>
Iond
A

wherein the substituents are as described above, or

5 with a compound of formula

to a compound of formula

If,

10 1) reacting a compound of formula .

RS

/7

0

N
N >
R' /) N,
N R®> -
Al
A 29

with R®MgX
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The conpounds of fornula | maybe prepared in
accordance with process variants a) to i), wth the

wo elosowiing schenes 1 to 11 and in accordance WCTEP10e4/011552

described exanples 1 to 103. TQg_starting material is

commercially available or may bé prepared in

265 L5 AB06R1 ¥ hiinkAown net hods. The conpounds of the

i nvention can be prepared by processes anal ogous to

those established in the art. 1. Preparation of

conpounds of fornula I follow ng Prrtedure A Conpounds

of formula | with RL - R4 as iihNed above and A-Ais

-(CH)2,3- are prepared Ry re [ ani mati on of

2-aryl or 2-heteroaryl-cyckbhexan \e, or 2-aryl or 2-

het er oaryl - cycl ohept ano d & accordingly

substituted 1,3,8- trigzaspiro [4.5] decan-4-one (2)

usi ng procedures establitghHed in the CIA such as

reacting the two conponents in presence of

titaniun(lV) tetraisopropoxi de in an organic solvent,

arhgreieX @r-hadegentamd Ratis lamisr elkyl and riheotheusubstiientsfareixs described

LESReL Rt ure for 1- 48 h, preferred 20 h, foll owed by

reduction of the internmediate with a reductive agent,

preferred a borohydride |ike NaBH CN, NaBH(QAc) or at

anbi Hrdesitesnpenvartingthe comppinds abéaipet iatapksrnpreajteaipaceptable
.- 14 - Procedure A Schenre 1 RL HN. RHla

%ﬁgghgﬁggg?g%ed |,3,8-triazaspiro[4.5] decan-4-ones (2)

with R2 R3. and R4 as defined above are prepared from

dbe soapogrds of frsayle [ mag be prepared in accordance with process variants a) to

8, (vith IPfoNotvidg cHAR QB! nBERZQ8kdance with the described examples 1 to
103. '

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

known methods.

The compounds of the invention can be prepared by processes analogous to those
established in the art.

1. Preparation of compounds of formula I following Procedure A

]

Compounds of formula I with R! - R4 as defined above and A-A is ~(CH;), 3- are
prepared by reductive amination of 2-aryl or 2-heteroaryl-cyclohexanone or 2-aryl or 2-
heteroaryl-cycloheptanone (3) and an accordingly substituted 1,3,8-
triazaspiro[4.5]decan-4-one (2) using procédures established in the art, such as reacting
the two components in presence of titaniufn(IV) tetraisopropoxide in an organic
solvent, e.g. EtOH or THF, at ambient temperature to reflux temperature for 1 - 48 h,
preferred 20 h, followed by reduction of the intermediate with a reductive agent,
preferred a borohydride like NaBH3CN, NaBH(OAc)3 or NaBHj,, at ambient temperature
to reflux temperature, preferred 20 °C to 50 °C.
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|,3,8-triaza-spiro[4.5]decan-4-ones (1) (described in
W00194346) by hydrol ysisof the starting material wth

wa@poosierigani ¢ base, e.g. NaOH or Li OH - 15 - PrODEP20€011552

Al Scheme 2 RY A Building B[$§g A.0. v, -NR
Building Block B R > -N HN-. e new 2-aryl or
2-heteroai g cycl ohexanones or 2-aryl or 2-heteroaryl
cycl ohept anones (3) (Building Bl ockA) are prepared in
anal ogy to congeners al r edttpcethseAi bed in the
literature. The first step, ¢ keac ion of the
. C . .

cycl ohexene oxi de or cycloheé?@ﬁg oxide with chloro-,
brono- or iodo-nggnesiun1or lithiumaryl derivatigves
(RY) Gbsovid t qgrresponding 2-aryly-cycl ohex bs

: Agyretry 5, 223, RY J. Afn Chens
1843 which yere i sgfl with
ss-Rﬁrgln reagent)| f ol ng a known
. Org.Cem, 59, 75491N1994) R°The, new
|,3,8-tri@za-spiro[ 4.5]decan-4-ones (10) (Building
Bl ockB) are prepared in anal ogy to procedures
described in the literatu ot ihAe synthesis of such
conmpounds starting fg'om ot ed pi peridin-4-ones
(6). The |-benzyl-4-piperidgndis first submitted to a
Strecker type synthesi i diRg t he 4-cyano- 4-ani no
derivative (7), A_ la

The substituted 1,3,8-triazaspiro[4.5]decan-4-ones (2) with R? R® and R* as defined
above are prepared from accordingly substituted 8-(3,5-bis-trifluoromethyl-benzoyl)-
1,3,8-triaza-spiro[4.5]decan-4-ones (1) (described in W00194346) by hydrolysis of the

starting material with an inorganic base, e.g. NaOH or LiOH.
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15

which is treated with 90 % sulfuric acid for 1 h to 40
h preferred 2 h to 4 h at anbient tenperature to

w@e@siogaes he 4~am do-4-anm no conpound (8). ThiBCT/EP2004/011552

conmpound i s then heated toget hq Wwth triethyl
orthoformate in presence of acetic acid to reflux- 16
- tenperature for 20 to 7 e red for 24 h to 48
, Oor under mcrowave irra irgf%)lﬁégg 120 C to 200 C,
preferred 150 C to 200 C fobchbthefi n. to 30 mn.,
preferred 15 mn. to 20 mn. The resulting

1-benzyl -spiro-imne (9) is then hydrogenated in
presence Pd on charcoal Rin a suitabl® sol vent

provi di#fgy he de- protect ed~andosat ur at Y

1,3, 8-fri araspt Y 4-—sydecani4- ores=( 10) .| Bui | di ng

bl ocks AAand B are subni ttge tg a r edOci v Bifingaidclon
as descri bed above for Procedure A 2. Preparation of
conmpounds of fornula | follow ng Procedure B Schene 3

- HN 12 3_11 bujildisg bl ockA NhL_<ft |c _Ri pe&dones
(12) arnthsied in tw ste romf2- afy|y or
2- het er'sapyd_d ohexanome—or f - aNy/| r|‘q2 , -

2-heteroaryl cycl ohe‘?at anone (3) and
|, 4- di oxa- 8-aza- s%' ro[ 4, 5] decane (11). The reductive
am nation can be perfornmed following the p dures

al ready"nent i grfethai n ocedure A oR\WVi a N
corresp ngnenahifies which are ai neéd by "\, >
condensafi oty off h&k’st arti ng nmat erval s undér ati dic

conditions, e.g. with Btoluenesul fonic acid, in an
azeotrope form ng solvent |ike tolugne at reflux
tenmperature for 16 to 48 hours, pref N=>d 24 hours, in
k
N
\

an apparatus equi pped with a Dean- r ap Building Block B

2

HN R* 40
H
(0] N>
1 0] H 1
R N . R N
\
HN R? A
A\A 3 10 SA

\R2
The new 2-aryl or 2-heteroaryl cyclohexanones or 2-aryl or 2-heteroaryl cycloheptanones

ib

(3) (Building Block A) are prepared in analogy to congeners already described in the
literature. The first step, reaction of the cyclohexene oxide or cycloheptene oxide with
chloro-, bromo- or iodo-magnesium or lithium aryl derivatives (R'Y) provided the
corresponding 2-aryl-cyclohexanols (5) (Tetrahedron:Asyminetry 5, 223, 1994 and
J.Am.Chem. Soc., 106, 3693, 1984) which were oxidised with periodinane (Dess-Martin
reagent) following a known procedure (J. Org.Cem., 59, 7549, 1994).

The new 1,3,8-triaza-spiro[4.5]decan-4-ones (10) (Building Block B) are prepared in
analogy to procedures described in the literature for the synthesis of such compounds
starting from N-protected piperidin~4-onés (6). The 1-benzyl-4-piperidone is first
submitted to a Strecker type synthesis providing the 4-cyano-4-amino derivative (7),
which is treated with 90 % sulfuric acid for 1 h to 40 h, preferred 2 h to 4 h at ambient
temperature to provide the 4-amido-4-amino compound (8). This compound is then

heated together with triethyl orthoformate in presence of acetic acid to reflux



The enam nes are reduced follow ng the procedures
described in Procedure A Hydrolysis of the ketal

war@si4@Ees di c conditions, preferred i s agueousPGMEPN4/011552

10

15

20

i n methanol, at refl ux tenpera re for 1 to 16 hours,
preferred 2 to 4 hours, follomn g textbook procedures

&ﬂ%r gntglge Rl I% (hBt)g%%s P{]e%e%g §1 rf{F O%Jé g\g) Eégl?» tg}ed%g%ﬁgglwﬁbe 1{'rad1at10n
m %50'¢ CBOp%@\?CdBEferrﬁdelrSﬂé@ItQQ@) ‘(QB))[‘ 10mnilAr CHOmiE, geeferred 15 min.

f ri.et hyl e I,.des
1 TR el Ll i R0 SR T SegieB] 1 eagnce of P
paabuicor mnatstntd)le:ol@maprbvrchagﬁmtde@rh@éteﬂj adkddstukatedill,3,8-triaza-
ds la are synthesized by acid
gélgﬁgfsl%écg%ﬁlgg%g?@m of internmediate (13) with
ﬁuédialgékmks KetndlBsare Tllemited ¢b h oeductiveismiakipn aodebddb&hbove for
kagﬁ%gge in which the starting naterials are
|sso ved. To control the exotherm c reaction the
aciKepustionh bfcphpduirl e forinaki Ifolewithg Drsceldeesl
portionwi se. Procedure Sche 4 12 R CHO Schene 4
descri bes the synthesis of ggﬁg%g%ds of forrmulas Id
and Ib', wherein Ris lower alkyl, -(CH) -cycloal kyl,

-(CH)o, -CF, (CH) -O | ower aIkyI1 !i)

- phenyl R'optionally s |tuted byhlo en Iovver

al kyl , al kox |quororre is -(CH)
‘NR R ere|n+R' gan 'f—m&m*tog th r V\nth—t-l're Nat om

a hete cldgc rlng, sel g tedfromt‘he gr Bup

consi sting of plperldlne nnrphollne t hi onor phol i ne
or 1,sliddy @ocwAt hi onor phol i ne an 2 is | ower alkyl,
-(CH ) -cycloal kyl, -(CH)L(? -(CH) O~Iovver

al kyl, -(CH) -phenyl rabaéy substakear geal

hal ogen, | ower al kyl, Illowgr al koxy uor onet hyl ,
or is -(CH) -NR R", whesgi n R'13an;®§\l}o{mtogeth r
with the Natom a heterocycllc ring, sele

group consi sting of piperidine

ed f
nmor phol i negt
triethyl orthoformate ‘)j/
QT*R OT\>

R*MgX (5/

Piperidones (12) are synthesised in two steps from 2-aryl or 2-heteroaryl cyclohexanone
or from 2-aryl or 2-heteroaryl cycloheptanone (3) and 1,4-dioxa-8-aza-spiro[4,5]decane
(11). The reductive amination can be performed following the procedures already
mentioned in Procedure A or via the corresponding enamines which are obtained by
condensation of the starting materials under acidic conditions, e.g. with p- |
toluenesulfonic acid, in an azeotrope forming solvent like toluene at reflux temperature
for 16 to 48 hours, preferred 24 hours, in an apparatus equipped with a Dean-Stark trap.
The enamines are reduced following the procedures described in Procedure A. Hydrolysis
of the ketal under acidic conditions, preferred is aqueous 6N HCIl in methanol, at reflux
temperature for 1 to 16 hours, preferred 2 to 4 hours, following textbook procedures

provides piperidones (12). Following Procedure Al for intermediate (8) in the synthesis
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t hi onor phol i ne or 1, 1-di oxo-thi onor phol i ne, and the
ot her substituents are as defi ned above. The

wORdopAounsubsti tuted |, 3, PCT/EP2004/011552

d-triaza-spiro[ 4. 5] decan- 4- one]ZZ Id are prepared
followi ng the reacti on sequenc€ descri bed for

Pr,0G¢ tilizi [ i yal like- - .
R b R0 TP SRS et ot
tki@'dwfn opthefbedategsoyideni, 88 gribkaadpiipl 45 ldc-gpin-dpinp €t 4)ditieh after
isgrtismytith aE 4R @l aRo R SradBe e “or ror

| ess reactive aldehydes is run in two steps: firstly
O p DB PP B o B Db R LRI e 19 i
afetalshe ketal seThe chiaatien 8 rusdiliytcondltdiedhinbtohuehy i whieh tBe starting

Prepayati an of oyn of formula I.fallow,n
el g SRR Rat] TG DR Rastis s A oy oy
lahydu oyt ekl ptaddadrpogiontwise. ,
3-am no-4-aryl -tetrahydropyran or

4- am no- 3-aryl -tetrahydro-pyran is reacted with

- et hyl - 1- et hypi peri di ni urocédaresBi odi de (17)
followng a literature procsegure4(3. O g. Chem, 60,
4324, 1995) to give racem 2<ReMES

| - (2-aryl -cycl ohexyl) - pi peridin-4-ones (12). These are
then submtted to the reacti on sequence al ready

described in Procedure Bto proW e’\g_gn'pounds of O H
nds of formul )N

RXRL R IbRle "

1)-1,3 qN H

..0. Preparation of
f olR owifng Frocedure D S&he

-one (1b) areteprotonated Id
wit h’a stroly base, ./, _dodi um hydride or pBt i um
bi f(tri nmet hyl silyl)am dé& and then reacted with the
correspondi ng al kyl halideR X e peactions are
conducted in a polar, aprotic Nt, preferred is
DMF, at anbi ent

, R
R“CHO N N
e . -
R™ 1p
A<

A

Scheme 4 describes the synthesis of compounds of formulas Id and Ib’,

wherein R? is lower alkyl, -(CHy)o,1-cycloalkyl, -(CHa)o,1-CFs, -(CHa)y,2-O-lower alkyl,
-(CHa)q,1-phenyl, optionally substituted by halogen, lower alkyl, lower alkoxy or
trifluoromethyl, or is -(CH,)1,-NR’R”, wherein R’ and R” form together with the N-
atom a heterocyclic ring, selected from the group consisting of piperidine, morpholine,
thiomorpholine or 1,1-dioxo-thiomorpholine and

R” is lower alkyl, -(CHa)1,2-cycloalkyl, -(CH3)1,2-CFs, -(CH3),,3-O-lower alkyl,
-(CH,)12-phenyl, optionally substituted by halogen, lower alkyl, lower alkoxy or
trifluoromethyl, or is -(CH»),3-NR'R”, wherein R’ and R” form together with the N-
atom a heterocyclic ring, selected from the group consisting of piperidine, morpholine,
thiomorpholine or 1,1-dioxo-thiomorpholine, and the other substituents are as defined

above.

The N(1)-unsubstituted 1,3,8-triaza-spiro[4.5]decan-4-ones Id are prepared following

the reaction sequence described for Procedure B utilizing an ammonia equivalent like
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wi th cycl ohexene oxide (4) or 3g7- dioxa-bicyclo
[4.1.0] heptane (4)in a polar solvent, e.g. ethanol,
%&nrﬁ@xﬁhﬁ?‘c}ﬂ&m&e R R e hHinatonlF 13 ﬁ)lﬁ%$knﬁ§%ﬁ;cécﬁge%p4rowdes

hOU{hy under mnmicrowave irradiation a
g@p@@gdme Ib’. The reductive amination is done in presence of a

8506‘@11)’31)‘?35 8ﬁ?¥fe9r)é8 haReK A 01*?N %ﬁ{db@@f&gbgs%fct@l Q@&%es is run

4- ones he reaction wt di oxa- bi cycl o

[ig tyo éi]ewn @pﬁtﬂaﬁédgméééhm@qhyde& the@mlaqf wgpresegce of titanium(IV)
QA O0x0de loHBWed b Fe

conpl x provei des gm %olggltcg%%%g Hﬁeﬁu{ii&%&%ﬁ%@ééi{vﬁ%ﬁ%orohydnde
wth a lithium aryl reagent L| Rleadsto the final

W OfLEbratibn of é0mpofndsIreRand | Rﬂo%ng%géﬂiﬁ‘g@ of

formura T TolTowng Procedure F Schemne > HN. H

10 LiR R HO -N N 2" f wher &chemm®5is | ower al kyl, -(CH

)o -cycl oal kyl , ' '

1

A 16 17 A 12
0
(o]
o N
NH2 i \ 1 >
R H R R N
N — a f\{ — N Ly
A
A ~
A\A 13 A 14 A b

2-Aryl-cyclohexylamine (16) or 2-aryl-cycloheptylamine or 3-amino-4-aryl-tetrahydro-
pyran or 4-amino-3-aryl-tetrahydro-pyran is reacted with 1-ethyl-1-methypiperidinium-
4-one iodide (17) following a literature procedure (J.Org.Chem., 60, 4324, 1995) to give
racemic 1-(2-aryl-cyclohexyl)-piperidin-4-ones (12). These are then submitted to the

reaction sequence already described in Procedure B to provide compounds of formula Ib.

4. Preparation of compounds of formula I following Procedure D
Scheme 6

&) N
R’ >
N _RX N
Hj/ R Hj/N R
Al

N(1)-substituted 8-(2-aryl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one (Ib) are
deprotonated with a strong base, i.e. sodium hydride or potassium
bis(trimethylsilyl)amide, and then reacted with the corresponding alkyl halide R°X. The

reactions are conducted in a polar, aprotic solvent, preferred is DMF, at ambient

temperature.
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-(CH) -Olower alkyl, -(CH)O,i-phenyl, optionally
substituted by hal ogen, |ower alkyl, |ower alkoxy or

wao eioslowasonet hyl, or is -(CH) -NR R', wherei nPEI/ER2004/011552

R' formtogether with the N—at??1a het erocyclic ring,
sel ected fromthe group consistrng of piperidine,

nor phol i ne, thionorpholine or 1,1-di oxo-thionorpholine
and R2" is lower alkyl, -(CH) -cycloalkyl, -(CH)UCF
5( Gaeparatiorpf cowgroualdk yf formzH Hllowinh @aydedud i onal | y
substituted by hal ogen, |ower al kyl, | ower al koxy or
trifluoronethyl, or is -(C\Iﬁ%}—’@’ﬁﬁ R', wherein R and R’
formtogether with the Natom a heterocyclic ring,

sel ected fromthe grouQ)consisting of pi peridi ne,
nmor phol i ne, thionorp I ne or

O_ H
1,1-diox9—t¢§onorph ine, and the other tituents
are as(iigih§d above. AReact i on of oH

ﬁ_

[,3,8-1ri spi r of45tdeean- 4- onel (1 'th —_—
cycl of¥xerie ki de (4) or 3, 7-di ofa- i cyél o [*4.1.0]
heptane (4) ina pol ar solvent, & g ethanol, 28t

reflux tenperature for 16 to 35 hours, preferred 16 to
24 hours, or under mcrowave irradiation at 150 C for
30 m nutes provides

8- (2- hydr oxylgcygl ohexyl ) -1, 3, 8-tri aza- spi Pef 4] 5] decan
-4-ones (22).-Y¥2N - The rgattion wth; ﬁg;z§‘>
3, 7- di opa- bicyel of 4. 1. OHheptane ghﬁg a m xtiume of
regi oi sipens. _Rhgtion of (22) wit ydeR CHO n
presenceof a reddting agent (reductivejani mation)s

~

provi des-N(1) -al ky¥fat ed derivativesA20'). Oxidation
of (20') with sulfur trioxide-pyridine conplex gave
Readtiok f 0)368-(rAta-ypindlidcdldemansseand (10nwithichclahexene oxide (4) or 3,7-

R N N RN I T e
P6 e B35, préfelredR4 Rodrs, &F tRder midddwave irradiation at 150 °C for 30
minutes provides 8-(2-hydroxy-cyclohexyl)-1,3,8-triaza-spiro[4,5]decan-4-ones (20).
The reaction with 3,7-dioxa-bicyclo[4.1.0]heptane gives a mixture of regioisomers.
Oxidation of (20) with e.g. sulfur trioxide-pyridine complex provides aminoketone (21)
which on reaction with a lithium-aryl reagent LiR" leads to the final product If.
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10 23 f Reaction of |-aryl-7-oxa-bicyclo[4.1.0]heptane
(A-A = H2-CH2) or its tetrahydropyran anal ogue (A-A =
w@Rhos@Y01623) with |, 3,8-triaza-spiro[ 4, 5] decanPdFBPm®04/011552
(10) provides the final product, (If) in one step. 8.
Preparati on of conpounds of fo Pn]l al follow ng
Procedure H Scheme 10 RR X -N' 02524 Rl R-N. N
A 27 NR" HNL R 26 28 RRL -N HO A g- 22 -
A ke c unds pf fozinmtp &t foowing Peckederel r eady
described in Procedure D giygs. C ound (25).
Deprotection of (25) under SQI.T%’EH%"C-e%ITE:)onditi ons provides
1, 3 disubstituted

oK
o H >
N o "
> OH N R°CHO
HN H A
10 : ~A 4 A\A 2

2

e} H
H N
O N >
> Q N -
OH N N \ o LiR
A% — I
R
A<
Asp 20" A 21 \

o} R‘>
1
Ho%(jymﬁ
Asp if |

wherein R? is lower alkyl, -(CH,)o,1-cycloalkyl, -(CH,)q,1-CFs,
-(CHa)1,2-O-lower alkyl, -(CH;)o,;-phenyl, optionally substituted by halogen, lower alkyl,
lower alkoxy or trifluoromethyl, or is -(CHj)1,-NR’R”, wherein R’ and R” form together
with the N-atom a heterocyclic ring, selected from the group consisting of piperidine,
morpholine, thiomorpholine or 1,1-dioxo-thiomorpholine and
R is lower alkyl, -(CHa); 2-cycloalkyl, -(CHz)1,2-CFs, -(CHj)z,3-O-lower alkyl,
-(CHzy)1,2-phenyl, optionally substituted by halogen, lower alkyl, lower alkoxy or
trifluoromethyl, or is -(CH,),3-NR'R”, wherein R’ and R” form together with the N-
atom a heterocyclic ring, selected from the group consisting of piperidine, morpholine,
thiomorpholine or 1,1-dioxo-thiomorpholine, and the other substituents are as defined

above.

Reaction of 1,3,8-triaza—épiro[4,5]decan-4-one (10) with cyclohexene oxide (4) or
3,7-dioxa-bicyclo[4.1.0]heptane (4) in a polar solvent, e.g. ethanol, at reflux temperature
for 16 to 35 hours, preferred 16 to 24 hours, or under microwave irradiation at 150 °C for

30 minutes provides 8-(2-hydroxyl-cyclohexyl)-1,3,8-triaza-spiro[4,5]decan-4-ones (22).



|,3,8-triaza-spiro[ 4, 5] decan-4-one (26) which on
reaction with 2-chl oro-cycl ohexanone (27) or
w@2@kloaries t et r ahydr o- pyran-4-one (27) or PCT/EP2004/011552
4-chl oro-tetrahydro-pyran-3-ong (27) provides ketone
(28). Treatnent of this ketone mnth alithiumary

g o

Repction of(28) mmanmhdahrydea @stpr@fenrmfmeéuqmg @genb drgctwe

RSEOHI B Ty S y ) offoactcan

trjoXi - pyridizaspnplef gave Bidedsipng- (@he whid)on reagftoaswitle @ ligium-aryl
5 %e%:g%iﬁ%llgadséoth i&%dh&l?cet' c acid at 80 C for 16

| - (4-oxo-1, 3, 8- trlaza sp|r0[4 5]dec 8-yl)-2-aryl-cyclo
exanecs rbon'trlle G latter with
2 “v L QL COmDO % U &’(Ségge

| over al kyI in an ether as &hl@_mrit preferred is THF,
at 0 Cto reflux tenperature | eads to the flnal H
product I h. The acid adg{ltl on salts of the ba¥

conpounds ef fornul & y be converte o t
correspond free by treatm ment " as\ 2 a
stoichionfetric eqU| val eﬁ‘t of a suitabl ba e uch as

sodi um orA\Q assi u &xi de, pot assi um r bonat e, If
sodi um bi car boat e, ammnl a, and the |iké. The
conpounds of fornmula | and their pharmaceutically
usabl e addition salts possess val uabl e pharmacol ogi cal

Rorinarafd oy s piaoeid LD ReEREE O ar & B0RE! Rt Fapgiropyran
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were ‘i nvestigated in accordance with the
tﬁmtp@rduetrﬂﬁemenﬁﬁﬁl’ er. Solutions and nmaterial s
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Scheme 10
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DVEM conpl ete nmedium Nutrient m xture F-12 (G bco
Li fe-technol ogies), fetal bovine serum (FBS) 5 %

W@ Gosowmibé f e technol ogi es), Penicillin/Strept oPGTEP2004911552

(G bco life technol ogi es), Hygrgnyci n 0.6 mg/mM (G bco
life technol ogies), G utam ne M G bco life

t echnol ogi es) Uptake buffer (UB) : 150nM NaCl, 10 nM

Hepes-Tris, pH 7.4, mMCad , 2.5 mM KO, 2.5 nM MySO

loflzrd\ﬂn(ofx2{)-tgilllzmgihe pfchdurﬁ @Ir@dy@el@r{b'eﬂ Yih Pf&@@lﬁke@{;w&

&z é‘gl fe Efsb aléeé)rf’%f# %‘? ?f @ﬁ? i )%glfivfgtﬁtog‘ilﬁgﬁ%; -lgélh‘”@f’éyl 3disubstituted
ﬂﬁ[ﬂmialza-lspm:@ 415 dedaﬁltpohél(%m«rhiaﬂ@n ref dtRASHEE - LUI0M Ihclohexanone

T B Ay S P s s Gonar ot 10 0057

iprovades \kzetlé)he CZ&B)I 'ﬂf&trﬁérﬁtcﬁshls E&’toﬁiéiwnﬂ a litHienTBgl téﬁgé‘i@ilRl following
irated. an
AR P he hPrsErq et P B o 5B Gy BReLFROfHR e

at 22C with either (|) no potentlal ~conpetitor, (ii)

] oncentration
I L R T 5 e CBEr ati ons of
t he potentlal |nh|b|tor ma3ku§ﬁg110 generate data for
cal cul ating the concentration ‘on of 1inhibitor resultlng
in 50 %of the effect (e.g. IC, the concentratlon

t he conpeQ|tor i nhi biting gR§C|ne upt ake of 50

sol ution Raas then i nmeddat added cont ai wamg

H - gl yc nM (11- 1 r?rol ) _and_25 m\/l

non- racﬂoatwe Yyl yci plates wer e d R
with gen $hak| ng e Re@gtl on was /st Q ped by
aspiration of the mxture and washing (thrée tines) 29

with ice-cold UB. The ceIIs were lysed with
scintillation |iquid, sh en3hours and the

radi oactivity in the § was counted using a
scintillation cngnt . Asshovvnlnthetable bel ow,
preferreel——reon‘p hae%g IC50 < 0.10 MM at AyT-
Exanpl e No. '1 anple No. IC<0.10 MM 1
0. 026 60 O. 0496\\?;\ .004 61 01065 8 0.085 68 0.073- 24 -

Reaction of compounds of formula (3) with 1,3 disubstituted 1,3,8-triaza-
spiro{4,5]decan-4-one (26) in presence of trimethylsilyl cyanide in acetic acid at 80 °C for
16 to 20 hours provides 1-(4-0x0-1,3,8-triaza-spiro[4.5]dec-8-y1)-2-aryl-cyclohexane-
carbonitrile (29). Treatment of the latter with an alkyl-magnesium halide of formula
R®MgX for R® = lower alkyl in an ether as solvent, preferred is THF, at 0 °C to reflux
temperature leads to the final product Ih.

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

bicarbonate, ammonia, and the like,

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

of the present invention are good inhibitors of the glycine transporter 1 (GlyT-1).
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10 0.023 75 0.041 11 0.04 76 0.05 13 0.067 77 0.062 17
0.074 78 0.086 19 0.027 87 0.024 22 0.029 88 0.06 24

WO 206//4@8 0. 015 51 0.096 90 0.043 53 0.034 9 1rCOr/6BHOHE11552

0.052 92 0.099 56 0.065 94 0.0%:; 57 0.024 99 0.058 58
0.025 100 0.09 59 0.032 101 0.056 2 1 0.066 74 0.044

ThecaapPd e OfnvE Ll & ﬁcceﬂﬂnrzuh@lt? l?l?sr ’E(I,?tm%?\l‘gn' Heddih ¥ er.

acceptabl e salts of "the conmpounds can
used as nedi canents, e, in the form of

phar maceuti cal prepara@&éﬁ@gﬁﬂﬁbﬂﬂﬁaﬂﬁaceutica
preparations can be admnistered orally, e.g. in the

DBV @bripdté fediuneORiteidnt AblSleE- 12|j( G1L] €§ Llfél@é'cﬂnélﬁ gie§0fetal bovine
enmul Si

| ] ol
%S B Eggbfﬁ% Taeo B&ﬁ??h@f?é@ &ﬁn&lhnfsﬁsw@wmla%é@lhy@ life
@Emlﬁqbgésumgrahiyym 086 ﬁ}gh’nﬂ%@fﬁ&) fife rté&l%lofgié@p @%t&aﬁﬁ@ﬁmm Gibco

re in the Tormof injection solutions.
% ‘E’BH{S’SH"I%S of fornula I

can be processed with
pharmaceutically inert, inorganic or organic carriers

Uptakt beffar @B)e1500AMKaCh a0 FENIFipes BkisSTEPaL AhMIMSaCl,, 2.5 mM

KEE g e b L de85aa the i ke can be used, -

Bip-in™-CH®Kamlogen &at FURTHSCEN)EIB k@ bIyAfankRBe8 tWish :ﬁ@%l'le@b cDNA.
tabl ets, dragees and hard gel ati ne capsul es. Suitab

@grrl ers !f or1 1§101ft gel ?I“:nl(ﬂeT- €?8U| es are, for exanpl e,

On day 1 mammalian cells, (Flp-in™-CHO), transfected with mGlyT-1b cDNA , were
plated at the density of 40,000 cells/well in complete F-12 medium, without hygromycin

in 96-well culture plates. On day 2, the medium was aspirated and the cells were washed
twice with uptake buffer (UB). The cells were then incubated for 20 min at 22°C with
either (i) no potential competitor, (ii) 10 mM non-radioactive glycine, (iii) a
concentration of a potential inhibitor. A range of concentrations of the potential
inhibitor was used to generate data for calculating the concentration of inhibitor
resulting in 50 % of the effect (e.g. ICs, the concentration of the competitor inhibiting
glycine uptake of 50 %). A solution was then immediately added containing [*H]-glycine
60 nM (11-16 Ci/mmol) and 25 pM non-radioactive glycine. The plates were incubated
with gentle shaking and the reaction was stopped by aspiration of the mixture and
washing (three times) with ice-cold UB. The cells were Iysed with scintillation liquid,

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

As shown in the table below, preferred compounds have an ICsy < 0.10 pM at GlyT-1.

Example No. | ICs,< 0.10 uM Example No. | 1Cs5< 0.10 uM
1 0.026 60 0.049
3 0.004 61 0.065
8 0.085 68 0.073




fats, sem-solid and liquid polyols and the |ike.
Dependi ng on the nature of the active substance no
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soft gel ati ne capsul es. Suitabé carriers for the
production of solutions and syftps are, for exanple,

wat er, pelyel ghyeerol—vegetable-oit—and *he F-ke-
Sui t ablle car;Qer flor é%%? S|tcpries7 re, ng xamnpl e,
nat ural| or hardened oils, waxes$, fats, sem-liquid or

l'i qui d [pol'yols and [t he bbKe The phas macelbijosal
prepardtions can, roreover, contain preservatives,

sol ubi |lizers—stabil-izers wet4-+-ng SRS

emul si fii ers, 1§Weeteners(j %@Iorants 7?Iavor§ﬁ¥§, salts
for varlying the osnotic pressufe, buffers) masking
agents (or ant7oxi dants.0.0hey can al 38 cont 8i086st i |

ot her therapeutically valuable substances. Medi canent s
cont ai -rg—a—cenpednd .uu. a—t—oar—a
pharnaoeutlca?Iy adcept%g%e salt thg?eof a@&zg
therapgutically inert carrier are also anjobject of
the present pmventijon, @829 s a{procé8s fon Otdeei r
productfi on, which conprises briingi ng one ¢r nDre
conpoungs—et—-f-ermtHa aRe-or—pharm ettgal
acggptarfe abtd addltleﬁ gélts and, %Pf de<|re§7 one or
nore other therapeutically val abl e substances into a
gal eni cal adsini striati od0$®r m tjoget B6r wi tjid.0dde or
nore therapeuticallly inert carriers. The nDst

pr ef er r ed—i-ndi-catians—i corgancegprth—t resent

i nventipn arggthose, mh?gﬁllnclude 3|sorde§§B§f t he
central | nervous system for exanple the trleatnent or
preventjon ofs4schi zophrenbza, cagniti%e i npd.¢%%ent and
Al zhei ner' s di sease. The dosage can vary wWthin w de
limts prdwll—oef—couf % 5 have—to-fe—adjgsted—tothe
i ndi vi dhal r@§uirenents ﬁ each particul arf ¢case. In

t he case of oral adn1n|strat|on t he dosage for _adults
can vary fromyabout| 0. 00.084t 0 gbout 99000 g A8 day of
a compound of general fornula I{ or of the
cor r esppndi-ng-arbuh harrecetthecatty eptabte
sal t thereof%gThe dallyogggage may %ggadn1A¥g%ered as
single dose or in djvided doses| and, in addition, the
upper |imt oan alsp beo@seeeded whéAlt hi s 0.85& ound to
be indirated The follomnng examples illustrate the

pr esent THV-CTLL oW L IFU C j—l1l LI LLLY L I"L\lLi 0.044
tenperaturesigre gi ven 6(§ggree Cels?hs.

The compounds of formula I and the pharmaceutically acceptable salts of the
compounds of formula I can be used as medicaments, e.g. in the form of pharmaceutical
preparations. The pharmaceutical preparations can be administered orally, e.g. in the
form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,
emulsions or suspensions. The administration can, however, also be effected rectally, e.g.

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

The compounds of formula I can be processed with pharmaceutically inert,
inorganic or organic carriers for the production of pharmaceutical preparations. Lactose,

corn starch or derivatives thereof, talc, stearic acids or its salts and the like can be used,
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Procedure A Exanple 1
(rac, cis)-I-Phenyl -8-(2-phenyl -cycl ohexyl )-1,3,8-triaz

wa@2@pionapel. 5] decan- 4-one- 26 - To a sol uti on OPCT/BPIOYH011552

(57.4 mol) rac-2-pheny|cyc|ohgggnone in 200 M THF
were added 13.27 g (57.4 mmol)

I = 5. [ -4-opne a 16.
bt L B Sl uscer ) el
Trsulesduitplle watriess for seftigalatiercapyulps pra foraxbmety, vegetable oils, waxes,

ER4T f (°F - . nmbar t .
B oyt By RS en sl i oo
PHPstaggeho Frroiareate however uTudily rekuiinetirs thet dase efoftqelatinoenpsules.
. . I BH.CN and

PRARER i pOSARNOE of b RS0 IR s RSB Ve,
relyokieslydsrlt Yegrtahieiliand thekile. Suitidbde @Sriens fovastippositoties ire, for

[ Iar & 1.0 The sl ur S .
FEPAL R Bl Sl A0 T DTS Sl e

washed with EtOH. The conbined filtrates were
evapéhapbyrmaseutigabpreparations @hsmotepyer, contEnQHesenchtiaes, solubilizers,

mi&erY,%étﬂngg e malifhieR, §f6’éeten'é@f é(%%xgﬁ'tss ﬁln}e{)tr]fugt?, s&lt%{:or varying

added. stirring at ambient tenperatur
theeosprosisippesseneebuitess: eerisking pgantaprrntiosidentss Théyscanalshedntain still

?’Fﬁaegtﬁ%apggwgéﬁaﬁlg%%ﬁ%ﬁg%yI -cycl ohexyl ) -
|, 3,8-triaza-spiro[ 4. 5] decan-4-one h?;dr ochl ori de, was
di st Mediresniconiadring 2 tpmpaor affermulal oragdraneseutipaly

Q&cg?ﬁg% 591'9 AREetARA g(tIh | éﬁti\é@hﬁ%eltrt] galgﬁy %{?t%:lsopalﬁ" qlﬂ%\t’v Efthe present

over evapor at e res [ y ye
sniders apkss precess forshedt piosluetidn, owiid @muprises bringing one or more

- - 8- - -4, ~tr .
(355t oGBS ONEL DI,
desdired 0@1e@rvEnTe| oy th@apewtically valuzklerspbetances 8o 2gplehical
T rLiem o ey g e RS AL TR
-one_The two di asteroners of ) ) .
(r acThe sYost prsfravedindicgtions e rgeprdapet withitlye prepeng iyrentipmare those,

r. o -

FhRinQknde é&éﬁmﬁh&&%ﬁxfaifﬁgg@{f%&h, rr%x:ﬁ&ﬂ@ E@é &htR¥nt or

preparative HPLC on a Chiral Pak AD colum with
prverigrept sghigophenia, qugaitive impaipmant dnslohlzhaigiergdisease.
(1S,2S)-1- rhenyl-8-(2-

Phenyhe BYELOBENHr) whitnth Bick lihABana RIN Q4o RsH aRa0 1 @Busted to

(>98 % purity; el ucidation o

the individual requirements in each particular case. In the case of oral administration the
dosage for adults can vary from about 0.01 mg to about 1000 mg per day of a compound
of general formula I or of the corresponding amount of a pharmaceutically acceptable

salt thereof. The daily dosage may be administered as single dose or in divided doses and,

in addition, the upper limit can also be exceeded when this is found to be indicated.

The following examples illustrate the present invention without limiting it. All

temperatures are given in degree Celsius.

Procedure A

Example 1

(rac,cis)-1-Phenyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one
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absol ute stereochem stry vide infra) as col ourl ess
powder: NMR (CDCl ): 2.86 m(IH 3.18 (IH, CH phenyl),

wd2@6/0ab1e;d 4. 68 d (2H, AB-system N-CH - N), 6.BQI/BPI0b4H11552

NH), 6.79 - 6.86 (3H, phenyl) g&d-?. 17 (I'H phenyl)
and 7.25 - 7.30 m (4H, phenyl)“and 7.51 d (2H,

.' - 1 C=0 ; P): 390.4
BY 5 Migtion M 0 £ (324 il P bbemleit bReyinot b Al TG were
alded43g7 g (§7.4immbBriyphediyl-2;3,8-triazaspiro[4.5]decan-4-one and 16.3 g (17.0
%g%gxl rpg;y %tqggﬁxggﬁzgﬁgfa%aé{oégzﬁazﬁnl l[xﬁxbrslwa% cs:grrllfed ur?ger Argon at
dtrﬁb(efllt)o terrapryHt ﬂ!{esfuf 10k '_Ehea(ait do and ° O ﬁlbhﬂﬂﬂe@'ﬁ}a&!ds We&dclhstllled off
0 n. .. at, ambi rature. tin t
SRl et AT Bl RS M R EBE my SR Btion were
éidd&rhuaﬂhxyArgan @téﬂtge( 38\ thinol € BHJGN end fhé&hi&ltur}ﬁ-sﬁﬁyd at ambient
%tg}rpglgatglgl{ of %gﬁl a’%os%)'% ngaféutexg E‘W‘@é}é WeE &ﬁggz%) %) Wi Water ancC{ the resulting
siu siexdfoe fO infig. ']Z\Hiésl%ﬁ i b filskred t}ﬁﬁu@ @Hﬁkaﬁ% adavhich was
- Phenyl, - 8- en clo
Y Frsholl P RO H T Combiasd G aRe wrii SRaIRd ApHARe residue
dﬁ%ﬂx&ged E(OH. anﬂk&mﬂllefoﬁ?qm&\aliSCHCh all:]ld a slat. HCI/EtOH solution added.
2 e Cl ohexyl) -
phg ERng Ao Emeih et T hrarerubieoas spligcjad and the
whitels vabiededtli setanoRThNYRid, kR, cd - pergb 8 B2 ashieh el2cyclohexyl)-
o i Shirol kg d-que TorEorloridso Vet rpsed begvasn 1 NaOH
Zat ahylra@ététeﬂ}ﬁe@gdgnét M€Wéshég>§¢71ﬂiﬁat@1f tCﬁQQﬁ@l 1611 &ridh®le} Na,SO4
(ap 2 Byl Sestanonc, 80 0 (LT b uE e e o7
(r&e,&sﬁlﬂi’ih)a }ng—@llpﬂéﬁyl Wcl&ﬁc?l@lﬁmm [4slsleb@al-Bte as

der mcrowave Lrradiatio 200 or 20 min. The
F‘g%rthsﬁﬁfyﬁ%?tlﬂrpe Z%Q()éoé I}é@ (i)s%t) + and

di chl oronmet hane. This slurry was filtered through a
silica gel plug(5 g) which was shed carefully with
di chl or onet hane. The conbi f&8 yva n| c phases were
dried over Na SO, filtered and evapor at ed. The

resi due was_di ssol ved in 2 Et OH, 38 .
(15 25) sy b DX S e ap AR AT s i-ohe

TRORAS BLMERAE 0PQadlcis) NPRedtylB- (ERhy Ry IBREKHS &, 3/f8riaza-
spiro[4.5]decan-4-one (Example 1) were separated by preparative HPLC on a ChiralPak
AD column with il-)rOH/heptane 3:97: The first peak isolated was (1S,2S)-1-phenyl-8-(2-
phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one (>98 % purity; for elucidation of
absolute stereochemistry vide infra) as colourless powder: NMR (CDCl): 2.86 m (1H,
CHNpiperidine)> 3.18 m (1H, CH-phenyl), 4.66 d and 4.68 d (2H, AB-system N-CH;-N),
6.42 s (1H, NH), 6.79 — 6.86 m (3H, phenyl) and 7.17 t (1H, phenyl) and 7.25-7.30 m
(4H, phenyl) and 7.51 d (2H, phenyl); MIR: 1706 cm™ (C=0); MS (ISP): 390.4 MH".

Elucidation of absolute stereochemistry; To a solution of 24 mg (cis)-1-phenyl-8-(2-

phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one (Example 2) in methanol were
added 14 mg 1R—(-)—camphorsu1f6nic acid and the solution stirred for 10 min. at
ambient temperature. The resulting salt slurry was evaporated and the residue crystallized
from ethyl acetate. With the single crystal X-ray structural analysis of the 1R~(-)-
camphorsulfonic acid salt the absolute configuration at the cyclohexane ring was
established as 1S and 2S.



30

guenched with sat. solution, extracted wth
di chl or onet hane, the organic phase dried with Na SGC
wo pdoseumEes and evapor ated. The crude product (1P4T/EB004/011552

was purified by flash-chronatQ%{aphy over silica ge

wi th a hexane/ AcCEt gradi ent e-crystallisation of

the pure fractions provided 17 ng

(rac, cis)-1-phenyl -8-(2-phenyl -cycl oheptyl)-1I, 3, 8-

triaza-spiro[ 4.5] decan- 4- oBgamgledol our| ess crystal s: MS

(ISP) 404.5MH . Exanple 5 (rac, cis)-2-1sopropyl -
phenyl - 8- (2-phenyl cl ohexyl) 3,8-triaza-spiro

([1&231) dEbanyl-4-2ephenpl- @/Jqlntex;dhlﬁfS -rbBagpit 0l 438 deqaned-pne

8- |-
ff*‘%‘ecsr?ccrr‘43pe§k28 L5 SREAP g FECARY Y rbend o6 R
hzbﬂ}ll,]i 81trwae&sp1r(déﬁédbcmm-t4l=mib (b5 Warperitya mihichoboyyed identical
Th t dto 50 C
I&ﬁﬂf&fﬂmﬁdﬁ* STESRE S “The mixture is di futed with
di chl or onet hane and N NaOHExampledr gani ¢ phase

separated, dried over Na SO, filtered and evaporat ed.
The resi due was crude

(ra€cid:~ l%ﬂﬁﬂmj(}ph@iybngdlohepﬂfm1,Br&—amaa-smr0 @54 d&hdecame

SR AT BT PSR A SPhhe7 fo 1.

ﬁl@&ry?‘l}';‘»?@ﬁ[a@&}biro[& pldeciyl-4dond aBd 1544 @g 4 5.pintapl) titanium(IV)
4. 5] decan-4-one, i n

(DR RBBLRSNL V35 BT Rk TS Sl 2045 oo o) s The
FarBidn ils3iWiRoRkdcRirREPINIRAIGiad dTtidormemtlanorT s duoryovas

e T e S8 SHLTE bR SO e
TREBSHBIndd %(agaﬁ?c pHsds QrePSGricth®ler NagllD yifiltered and evaporated. The

Gkt LS U, S AP 05 KRG B R e

Zrilrure whi {17 RdG€ hmbled} te@seradetefdr RO Tieenrtha edaicion mixture was
m xture and the solvept evapor at.ed

t ryness. The .
aeenshed wathsal NaBCvge WivRe racted ‘@Hh& é@lay%ﬂetgane, & organic phase
aﬁgg 5%(1%2 D:ﬁﬁeféagﬂﬂﬁrﬂﬂw'ﬂe&g hlm&drwdﬁroéuclgr(aﬁét eg) wa purified by

o net handl - in dighlo ane co
ﬂﬂﬁbfhrgﬁ@t%%@ly@ygb%k%@gwgﬁa hleﬁaéle%cgﬁ‘} cikggt R crystallisation of
%@Qﬂe\ﬁ%@tléﬂb ﬁbﬁh&@%ﬁﬁi@t (Ia@ms)anghmmse@ p}vm;?bcwldhept)ﬂ)dl ,3,8-
ém@{zaes@glge g}{dg%rrlll Li: oge 258 ceolc\z\éar?ess crysta s: (Mg (IS%";l 4%9?5 MH"Lt ere

Example 5

(rac,cis)-Z—Isopropyl—1-pheny1—8-(2-phenyl—cyclohexyl)—1,3,8-triaza—spiro[4.5] decan-4-
one

A solution of 200 mg (0.389 mmol) rac-8-(3,5-bis-trifluoromethyl-benzoyl)-2-isopropyl-
1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one in 2 ml THF/MeOH 1:1 was treated with 1
ml water and 196 mg (4.67 mmol) LIOH-H,0. The mixture was warmed to 50 °C and
stirred for 5 hours. The mixture is diluted with dichloromethane and 1N NaOH, the
organic phase separated, dried over Na;SOy, filtered and evaporated. The residue was
crude rac-2—isopropyl-l~phényl—1,3,8-triaza—spiro[4.5]decan—4-one, which was processed

35 in the following step.
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S g

(rac, cis)-2-isopropyl -1 -phenyl - 8- (2-phenyl -cycl ohexyl )
WO 2003/0&166 | azaspi ro[ 4. 5] decan-4-one as an of f PEIYTEPE04/011552
solid: M5 (ISP): 432.4MH . Exapple 6

(rac ci s)-2-Benzyl -1 - phenyl - 8°( 2- phenyl - cycl ohexyl ) -1,

bﬁltlollll Oq;l?% gxpéa(:g)o,’ké ‘ngill}gﬁ %ﬁ{h&e‘lgg S QS(T-B?S%}HI it gﬁe HB%JHljaza—

'n rom
sﬁrcﬂérﬁ@éc&ﬂ-él one inl ml ethanol was treated with 81 mg (0. 466gmmol) 2-phenyl-

c&cl’ohexg)ﬁcfx}{: 3g%r1go@eél6|§¥llm? Qﬁ&ﬁllﬂrsﬂefr 1@%%%? +1d§ ’ﬁHEln elrbd Bi6n

one
npki@mg as stﬁred at 60 °C for 3 h, then cooled to 40 °C and stlrred for 14 h. After

c&ghrgl ém%r}elgexgg%wre f?;? n\?&fb’ 4ol @@J%NE{?‘ é%%]oggﬁ)ﬁ?dﬁd@was

addﬁ(emdpihe n?ix(urawaxmql tol SOZC.foDl bhidey stiged at ambient temperature for
2%1 gﬂ%éia g%lgl hz(tesxaléld ch tﬁe §eatc{16r?ﬁ'§xt§pé zfrﬁl the %lqgﬁ%vﬂior&@g to

oun reparea anal ogous
d5ynesi. dht mesgltfrrgqmle&ar@&eﬁ}ob\r t wi$ thaogesmoy ahghromato graphic column

apﬁ reﬁx?%l?g tl} ‘gcz’ggagch%ll%gé 30 ("/P g%:e%ﬁalrlo;l ﬂfcl’iﬁﬁlogpmﬁthane The collected
fprtoyd wey ehaleatyd pad 18 residud eesalissolved of dlclélp ethama @deWﬁShed
t{gfcs gvggﬂlrlg T\%Iﬁimﬂln o?téf cl\glllatsg Jri%%de o‘lu%?é\g @ ﬁlté@@ aﬁME'vaporated
58rmag (at, SDS? -b-iRipeopyl- 1-phenyl-8-(2-phenyl-cyclohexyl)-1,3, 8 trlaza-

to | oh -
L e e
synthesis of the corrpounds described in the foll ow ng

exanpl es were prepared frog.c hexene oxi de and
ei ther an aryl - magnesi um gguxﬁ%§llde or an

aryl-lithiun1reagent whi ch prOV|des a

(Egcgég :\,@;%%/:g ]gl-gegnﬁl[ 81(% Sﬁréyel gﬂl‘?’%@ PX 8%‘1’3&98%3 25 decan-4-one
g%%ftyél %&nﬂ%m@jﬂ&ﬁred mk%onslgm Ek&nmple bottakiag Glomn2-benzyl-8-
@5 hngtflélmetP BT PG U g AN B g) b - Une. (raccis)
s igd s §1é%uuc pg QQeTbhadB-1,3, ettrlﬂialysjnnf {415 klecammg-one is
tsingd dean afgvhitfeot Q\]ﬁé%é%*t%@l’rq’ 0 28' l:l ? ofollll i,

To this a solution of 10 M (9.80 g, 100 mml)

cycl ohexene oxide in 10 m
Example 7

(rac,cis)-1,2-Diphenyl-8-(2-phenyl-cyclohexyl)-1,3 ,8-triaza-spiro[4.5]decan-4-one

The title compound was prepared analogously to Example 5, starting from 8-(3,5-bis-
triﬂuoromethyl-benzoyl)—I,Z-diphenyl-1,3,8—triaza—spiro[4.5]decan-4—one. (rac,cis)-1,2-
diphenyl~8-(2—phenyl~cyclohexyl)—1,3,8-triaza~spiro[4.5]decan—4—one is obtained as an
off-white solid: MS (ISP): 466.6 MH".

Procedure A1 modification of Procedure A

Example 8

(rac,cis)-1-Phenyl-8-(2-p-tolyl-cyclohexyl)-1,3,8-triaza-spiro [4.5]decan-4-one
The 2-aryl-cyclohexanones needed for the synthesis of the compounds described in the

following examples were prepared from cyclohexene oxide and either an aryl-magnesium
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abs. tetrahydrofuran was added drop-w se and the
reaction warned to 0 C at which an exotherm c reaction

W@ L@s$0166N t h cool i ng the tenperature was nai NPEI/RRI04/011552

bel ow 25 C. The reactlon mxtu%f_was stirred at 0 to 5
C for additional t hen quenthed with saturated
t tyact ith

e A ﬁ‘e%‘ﬂhwf’ch%%g b P AEER Tt ftter was
P disedwith SmMaéWm redgergdo theaeqiirdd 2eeicadohauapey. at ed.
The residue, 18.25 g slightly yellow crystals was
re- cr stallizes fromn-hexane: 9.91 g

-Tolyl h hexanol as col ourless crystals:
mp. 72.5-73C, M5 (El): 190.1 M.
-2-p-Tol yl -cycl ohexa none To a solution of 3.00 g
.8 mmol ) rac-2-p-tolyl-cycl ohexanol in 60 ni
dichl,or onet hane were added drop-w se 51.84 g (18.3
) of a 15% solution of Dess- Martin periodi nane
l,l1-tris(acetyloxy)-I,I-dihydro-1|, 2-benzi odoxol - 3-(

A wluﬁ&? bt ﬂ)Jﬂolgl ﬁﬁ%ﬂ& sl chﬁ'ﬂﬁg O%@ﬁqr&@ ﬁ%ﬁ?{’/of) ﬁg{@ mmol) p-tolyl

sol ution wat er oro
Rorideasbl.43 & (10framobnigriesigns bt 140 Iohabvsawmhydmﬁda]ﬁ ons cooled

h
t‘;og-ggt I@gﬁé% g)i@tlﬁre&'in@ﬂsgéﬁ& A dﬁ%gf mg%&% aﬁ?%ﬂ? }m ult‘e stirred at -20
I%ﬁohw maRheg thagwisadwtipoefaitenl ©S0, §omne) gfcldhegene ox1de in 10 ml

T
z%bg 'rtiefrﬁ&k}llﬁf%mwﬁs z{?ﬁ ﬁ?drpq%%e \Qﬁé C}'Péwe t{%ﬁﬁi; ‘%%o %‘rﬂaﬁ%g B ?éibwhlch an
g¥pthermic reaction starts ‘éfltlf cooting Heettentpsiabure ivas neaatamed Delvsy 25 °C.
SR SO TP PR AR A

sebrblied equenug aningeniGm Ghlcextersahlltlsnmd extmstkrbmthntdzm -butyl methyl

{

Qﬁérn’?he @\%ﬁc %¥§£qrt %a %Qshe i hhx% r, grrrlﬁ o) erﬁgﬁéa ﬁ‘ﬂfsefeld aélg.
tg'epomtetihThh mhlldue dﬁ%l@hghté;syeﬁbwemﬁstal@.wﬁ?@reg:rystalhzes from n-hexane:

g%ﬁ&%-éjg—gtxg(l %(foheggncﬁgg Sofiless erygt% sI r%sps 79%\—1\%%&, M.%%EI): 190.1

Mfac, ci s)-I-Phenyl -8-(2-p-tolyl-cycl ohexyl)-I,3,8-tria
za- splro[4 5] decan-4-one To a solution of 350 g (18.6
mol ) rac-2-p-tolyl-cycl ohexanone and 452 g (19.5
rapdkp-Tolyblepdohexhn@eB- t ri azaspi r o[ 4. 5] decan-4-one in 10
m  Et OH were added dropwi se 634 ng (0.66 m, 22.3

ol ) titaniunm(lV) tetrai sopropoxi de and the m xture

To a solution of 3.00 g (15.8 mmol) rac-2-p-tolyl-cyclohexanol in 60 ml
dichloromethane were added drop-wise 51.84 g (18.3 mmol) of a 15 % solution of Dess-
Martin periodinane [1,1,1-tris(acetyloxy)-1,1-dihydro-1,2-benziodoxol-3-(1H)-one] in
dichloromethane, and then drop-wise a solution of 300 pl water in 300 ml
dichloromethane within 30 min. The resulting solution was stirred for further 30 min. at
ambient temperature. Then the reaction mixture was diluted with 350 ml tert.-butyl
methyl ether and evaporated to a quarter of the initial volume. The residue was diluted
with 800 ml tert.-butyl methyl ether, washed with a total of 600 ml of a 1:1 mixture of
saturated NaHCOj solution and a 10 % Na,S,03 solution and with brine. The combined

aqueous extracts were re-extracted with tert.-butyl methyl ether. The combined organic
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reflux for 7h. Then the reaction m xture was cooled to
anbi ent tenperature, 165 ng added portion w se and

wa@riosiedes or 16 h at ambi ent tenperature. The BCTYEP3004/011552

was filtered over a Dicalite pad, which was carefully
washed with EtOH, the filtrate evaporated and the

E881cBURerL %ﬁﬁd%tﬂ Hhri?e'h ‘dﬂ:h%‘/@l’@d tdén S d}gd\gfgﬁl?rag nghe residue

stirred fo Rase was se
Waspisefiag hyrﬂabhwch@mamgr@ghwm hhamﬂ Whpbcrlﬂidnemetﬂ'dm as eluent: 2.39

3 R i 1€ él'&?exﬁ’ﬁcﬁ{é%gtﬁol\gﬁﬁfz FF iia%’ﬁsm 189.3 MH".

 ash-ch tograp
di chl or orret hane/ net hanol / conc. ammnl a 140: 10:1 as

&LlnyQ&%l gg@ngrdl%-g-tb% gﬂ} %%}%lz lt,ﬁ, tidth %prrg %%]idgca% AI LRM

Te a@ol@tlgl)l of 3-‘;5]11@@18 @n(ol) ramlyrwwcmeb@mpene and 452 mg (19.5

er]%l)l?l tﬁh’eﬁ'ﬁal %é’ 't&%éplﬁ%ﬂ?ﬁ an- 40(%% g%@?fﬂl lﬁfﬁd §§1§el added dropwise
6%t IEXé@ré@ eﬂ,822t31@m<d) tl?wmg(lg tqtmsppmpomdeasd dlhe Exxemm Ieeated to
x?eﬁlux%@r AETHeP e %]g hiQr ngf. Ho&lto sc?’a#ﬂdq p{:rﬁfure s mg

was ConﬂErCIa aval
NaBHi addadegpotiopwisp ané dtidred ﬁmdﬁ (h\ga]l abidnh eerppayetmdel fThe slurry was

ﬁﬁ&gd ﬂ@g A Ttk %&(c? %&e@ls ca?dﬁﬂiﬁ%w%g@ WhydtOH the filtrate

cyc onexanone.

gaporatddeaniddiy rqghhlnymmogpdo lWéshydrpmethaplheng 1N NaOH and stirred for

%(%ni klg{e%ganig]hﬁa?e {v? % dggrg%gfl% brmﬁ drled with Na,SO, and

evapetaidd. g‘hﬁ/ﬁs(ﬂ@ng crtI_d}z@rQMqt was purified by ﬂash—chromatography on silica

%%m@rdléﬂ}é%%%%%e%gﬂ¥%l?% %%@g@gﬂ@ﬂgo gjl as ofRhPRe c??s%alhsatlon
oZthptieoxactiphefrol-athyd laodtete pnetid ghEifyhg 1113¢>818)—r1 imayls$i(2-p-tolyl-
AR R R Bl et nesegrlowlepigli mip: 47417470 s
(IT&8Pn4845 M4, 5] decan-4- one was prepared from

rac- 2- (4- met hoxy- phenyl ) -cycl ohexanone: yellow oil, M

(1SP): 420.3 M .
In analogy to Example 8 the following spiropiperidines of Example 9 - 39 were prepared

from the given starting material that was commercially available, described in the
literature or prepared in analogy to the procedure provided for the synthesis of rac-2-p-

tolyl-cyclohexanone.

Example 9

(rac,cis)-8-[2-(4-Methoxy-phenyl)-cyclohexyl]-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-
one

2-(4-Methoxy-phenyl)-cyclohexanol

0/

oH
Colourless crystalls: MS (EI): 206.1 M.
rac-2-(4-Methoxy-phenyl)-cyclohexanone

OO

o)
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Exanpl e 10
(rac,cis)-8-[2-(4-Fl uoro-phenyl)-cycl ohexyl]-I-phenyl -

WO 2®584(1166 aza- spi r o[ 4. 5] decan- 4- one PCT/EP2004/011552

rac- 2- (4- Fl uor o- phenyl ) - cycl ohexanol Col ourl ess
crystalls: M5 (El): 194.2M. -31-

é&g ﬁes(sd' FI W&‘?@%WC' ohexanone Col ourl ess

(rac CIS) 8 [2 (4- PI uor o- phenyl) cycl ohexyl ] -1 -phenyl
3.:8-4 S 3 d .

3 I 4 5|decan-4-
__ngs 8-triaza- sp|r0[4 5] decan 4 one was prepared from

rac c1§2)~é§-§2 (thlﬂ/getgq_)sfg%?) éyﬁgk gpf p?l 143,\,)#_‘?&52"&__&%3)?{8 4é5 Jdecan-4-
C(Ireaﬁas(prs;_)a-r&i fr@n(rée—@lf(ﬂ&h@thphpphér)ﬁ)oy)dcﬂi&@%n]e Yellpeyly MS (ISP):
42033,;1%- #iaza-spiro[4.5]decan-4- one

rac 4- Chl or o- phenyl ) - cycl ohexanol - 32 - Col ourl ess

solid: mp. 84-86C, MS (ElBxanlOi@ M .

rac- 2- (4- Chl or o- phenyD- cycl ohexanone 3 Col ourl ess

%Lﬁ:‘ga%@'@lfgw( Q,Pgﬁlilwg} g}’%&gﬁﬁ?% &wnyl-l 3,8-triaza-spiro[4.5]decan-4-

Jnecycl ohexyl | -1 - phenyl -1, -tria2a-spiro[ 4. 5i decan- 4-
one

(rac, cis)-8-[2-(4-Chl oro-phenyl)-cycl ohexyl]-1-phenyl -
tacd- B Flubaz ghényl F §kloheindbcan- 4- one was prepared from
rac-2- (4-chloro- phenyl) -cycl ohexa p one: colourless

crést als, mp. 204-206 C M5 (1SP): 424. 4VH . Exanpl e

Colourless crystalls: MS (EI): 194.2 M.

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

s

Colourless powder: MS (EI): 192.2 M™,

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

one
(rac,cis)-8-[2-(4-Fluoro-phenyl)-cyclohexyl]-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-
one was prepared from rac-2-(4-fluoro-phenyl)-cyclohexanone: colourless crystals, m.p.
198-200 °C, MS (ISP): 408.4 MH".

" Example 11

(rac,cis)-8-[2-(4-Chloro-phenyl)-cyclohexyl]-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-
one

rac-2-(4-Chloro-phenyl)-cyclohexanol
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(rac,cis)-8-[2-(3-Chl oro-phenyl)-cycl ohexyl]-I-phenyl -
|,3,8-triaza-s iro[r4.5]decan-4- one

WO aw584(186 Chl or o- phenyl ) - cycl ohexanol Col our | eBCT/EPL004011552

mp. 47-49 C, M5 (El): 210.1
rac-2-(3-ChIoro-phenyl)-cycloh%&énone Col our| ess
oicl : M5 (El'): 208.0M 33 - (rac,cis)- 8- |2-
3~ Chl or o- phenyl ) - cycl ohexyn-1| - phenyl -1, 3, 8-tri aza-sp
4. 5i decan-4- one (rac,cis)-8-[2 -
3- Chl or o- phenyl ) - cycl ohexyl ] -I - phenyl -1, 3, 8-tri aza-s
prapf. 5] decan-4- one was prepared from
2- (3-chl or o- phenyl ) - cycl ohexanone: col ourl ess
crystals, mp. 210-212 C M5 (ISP): 424.4MH . Exanpl e
Co1861166s Solid1ih. B $4386PCOMIIRDY: 91002 &F%| ) - cycl ohexyl ] -1 -p
enyl -1 ,3,8-triaza spiro] 4.5]decan- 4-one
rac- 2- (3, 4-Di chl or o- phenyl ) - cycl ohexanol Col ourl ess
18EYSUaCBlordpRenteRombaddRe( El ) 244. OM .
rac- 2- (3, 4-Di chT or'o- pheny - cycl ohexanone Col ourl ess
ciystals: mp. 47-49 C Ms (El): 242.0M. (rac,cis )-
2-(3,4
hl or o- phenyl ) - cycl ohexyl 1-I - phenyl -1, 3, 8-tri aza-sp
.5l decan- 4-one (rac,cis)-8- [2- (3
Fchl or o- phenyl ) -cycl ohexyl ] -1 -phenyl -1, 3,8-triaza-s
o[ 4. 5] decan- 4-one was prepared from ,
rac-2-(3, 4-di chl or o- phenyl) - cycl ohexanone: col ourl ess
e9luress solidympp. @9@9@0@4@,(&@: RO&PM". 458. 4AMH . Exanpl e 14
(rac,cis)-8- [2-(4-Chloro-3-trifluoronethyl-
cl ohexyl]-I-phenyl-1,3,8-triazaspiro [4.5]

rhenyl)-c
@g@é:ﬁj %%@-Chloro-phenyl) -cyclohexyl]-1-phenyl-1,3,8-triaza-spiro{4.5]decan-4-

one
(rac,cis)-8-[2-(4-Chloro-phenyl)-cyclohexyl]-1-phenyl-1,3,8-triaza-spiro[4.5] decan-4-
one was prepared from rac-2-(4-chloro-phenyl)-cyclohexanone: colourless crystals, m.p.
204-206° C, MS (ISP): 424.4 MH".

Example 12

(rac,cis)-8-[2-(3-Chloro-phenyl)-cyclohexyl]-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-

one

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

Cl
gOH

Colourless solid: m.p. 47-49°C, MS (EI): 210.1 M".

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

ci
go

Colourless oil: MS (EI): 208.0 M™.
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rac-2-(4-Chloro-3-trifluoronethyl-phenyl)-cycl ohexano
- 34 - .OHColourless solid: mp. 73-74C, Ms (El):

WQ2®5040966 PCT/EP2004/011552

rac-2-(4-CMoro-3-trifl uoronet hyl - phenyD-cycl ohexanone
Light yellow oil: Ms (El): 276.0 M.
(rac,cis)-8-f2-f4-Chl oro- 3- trlfluoronethyl-phenyl)-cyc
Iohexy -I-pPhenyI-I 3,8-t aza- p spiro
—phenvl) cyclohexyl]-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-

!#%ﬁc cis)-8-[2-(4-Chloro-3-trifluoronethyl-phenyl)-cyc

exyl ]-1-phenyl-1,3,8-triazaspiro [4.5] decan-4-one
(nascipr® (?e@}dqrorphenyl) cyclohexyl] -1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-

Iz [
&Pegra%ﬁ(éipg%%intgggcro t(% I ess C‘H'E h?lifgﬁ'&ﬁ%%?}%ep Oloﬂgﬁs.sfrymls’ b
2105@@&@ MSI(BSP): 424.4 MH".
(rac, cis)-1-Phenyl -8-(2-0-tolyl-cycl ohexyl)-I,3,8-tria
za-spi ro[ 4. 5] decan-4-one rac-2-o-tolyl-cycl ohexa none
(rac, ci s)-I-Phenyl - 8- (2- o-Examyle £3cl ohexyl )-1, 3,8-tria
za- spi ro[ 4. 51 decan- 4- one
(rac, cis)-1-Phenyl -8-(2-0-tolyl-cycl ohexyl)-I,3
Bad,cib)as-f2-6hi-TAEHlof-ghawgh)-diclobends 1 phepyl Ba,8ftriama-spiro[4.5]decan-
ﬁég-Z-o-tolyl-cyclohexanone: slightly yellow crystals,
Bf1SP): 404.4  MH . Exanpl e
far- 26 (3cA-PlicHloBhstienlyh &ytidhgandldi n- 2-yl - cycl ohexyl ) -1, 3, 8
-t i aza-spiro[ 4. 5] decan- 4- one
2-1Pykj di n-2-yl -cycl ohexanone- 35 - (rac cis
Phenyl - 8- (2- pyridi n-2-yl -cvcl ohexyl)-1,3,8-triaza-s
For 4. 5i decan- 4- one
acpei s) -1 - Phenyl - 8- (2-pyridin-2-yl-cycl ohex7l)-1,3,8
‘I’ aza-spiro[ 4. 5] decan-4-one was prepared from
>pyri di n-2-yl -cycl ohexanone: off-white solid,
VBOLERs crR@ls; aMb! 81-ExspMES (ET): 244.0 M',
(rac,cis)- 8-[ 4-Chl or o- phenyl ) - cyd ohexyl ] -1 - (4-fl uo
ro- phenyl) -1, 8 triazaspiro[ 4.5]decan-4-one
rac-Z—(3,4-Dichloro-phenvl)-cvclohexanone

Cl
Cl

Colourless crystals: m.p. 47-49°C, MS (EI): 242.0 M*.

(rac,cis)-8-[2-(3,4-Dichloro-phenyl)-cyclohexyl]-1-phenyl-1,3,8-triaza-spiro{4.5]decan-
4-one
(rac,cis)-8-[2-(3,4-Dichloro-phenyl)- cyclohexyl] -1-phenyl-1,3,8-triaza-spiro[4.5]decan-
4-one was prepared from rac-2-(3,4-dichloro-phenyl)-cyclohexanone: colourless crystals,
m.p. 198-200° C, MS (ISP): 458.4 MH".

Example 14

(rac,cis)-8-[2-(4~ Chloro—3-triﬂuofomethyl-phenyl)—cyclohexyl] -1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one

rac-2-(4-Chloro-3-trifluoromethyl-phenyl)-cyclohexanol
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| -(4- uoro- henyl - | 3
8-triaza-spiro[4.5i decan-4-one HN a)

WO 2880201b6 4- (4- f | uor o- phenyl am no) - pi peri di ne- BE/EP1OHD11552

trile A mxture of 120g (634 1)

| - benzyl - 4- pi peridone, 77.5 g {697 nmol) 4-

flouqroaniline and 62.9 g (634 mmol) trinethylsilyl

cyanyde in 400 m acetic acid was stirred at anbi ent

perature for 18 h. The reaction m xture was poured

¥to 500 g ice, pHis adjusted to 9 by addition of 5N

aQHoand t he aqueous m xture extracted with

| or omet hane. The conbi ned organic extracts were
xShed with brine, dried over Na SO, filtered and

hgue was

RO TR o S

| - benzyl - 4- (4-fl uoro- phenyl am no) pi peri di ne- 4- car boni

N5 oS e 310. IMH . b)

y y -pi pert di ne-4-car boxy
| ifc Fagi d am de To 500 m 90 % sul furic acid were
gToplly added at 0 152 g (493 mmol ) | -benzyl - 4-(4-
or o- phenyl am no) - pi peri di ne-4-carbonitrile. The
gre was stirred at anmbient tenperature for 16 h,

cooled to 0, diluted with 200 mM water, pH was

adjusted to 9 by addition of 5N NaOH and the aqueous

]ngnfﬁmg“ﬁxmmﬁng@ﬂzmgomﬁdlchIoronethane The conbi ned

organi c extracts were washed with brine, dried over Na

S 4, filtered and- 36 - evaporated: 155 ¢

[rab ez 3! [2 44 (Enlbloun it pherictiaiiphedyl prpdetieaylng - ghehgl- D8 /triaza-

[1.c ac am de as light brown crystals: M5 (ISP):
cancy-@eRenzyl -1 - (4-fl uoro phenyl)-1,3,8-t p

@%@cﬁPBI [ol(4- @1@@31nﬂﬁbzﬁn&bﬂ®l&h§@}lﬂt}rdk§he&fd -1151511@)71 -4,8.3-triaza-

é@fcﬂééhdqggg Garis vt Rt SO Rt ety D PURsk Grthy fphenyD-

BRb LMY nedbdites Ay sta@dS (TSPadisaad By ni crowaves in
a sealed reactor to 150 C for 10 mn. and then to 200

C for further 10 mn. The reaction m xture was dil uted
with water, made al kal i ne m;i;h kqse, ammoni a, and
extracted with dichl oronet hane The conbi ned organic
extracts were washed with brine, dried over filtered

?ﬁg,cﬁy-qm{eﬁgfleﬂ(}mtﬁlﬂ—%%l%yl’)@% ,8-triaza-spiro[4.5]decan-4-one

rac-2-o-tolyl-cyclohexanone

(rac,cis)-1-Phenyl-8-(2-o-tolyl-cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-4-one

(rac,cis)-1-Phenyl-8-(2-o-tolyl-cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-4-one was
prepared from rac-2-o-tolyl-cyclohexanone: slightly yellow crystals, MS (ISP): 404.4
MH".

Example 16

(rac,cis)-1-Phenyl-8-(2-pyridin-2-yl-cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-4-one
2-Pyridin-2-yl-cyclohexanone
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crystallised from85 g
8- benzyl -1 -(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]de

w@2@5/0en66l- one: |ight brown crystals. d PCT/EP2004/011552

| - (4-fluoro-phenyl)-1, 3, 8- trlqﬁg spiro[ 4. 51 decan- 4- one
To a solution of 81 g
enzyl -1 -(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]de
--one in 960m nethanol and 24 ml acetic acid
d 21.2 g 10 % Pd on charcoal and stirred for
er a hydrogen atnosphere at anbi ent
re. The reaction m xture was filtered

(?an&sqnf E’ﬁérﬁ&l—’ﬁﬁl l&s}lqd?rg ZVWtcgclgSQng i’)?fs%aza- 0] @H&ﬁlcétpg -one

and extr

(data;m)olr Bheuﬂr@n(é pﬂidm@e»d@ydehexyk)ghhﬂdmem-mnﬁé.Si«kcm—zi—one was
el a

e :Ip}gc? gr}é%rgf p?{]éhﬂez gldg Cﬁ)(iile nejgér?fifj 2@1’% rséh ug\ﬁ(?%gs%.z MH".

crystallised fron1AcOEt 6 6g

| - (4-fluoro-phenyl)-1, i ro[ 4.5]decan-4-one

as colourl ess crystals NB]%{§3§9§850 2IVH .

(rac, cis)-8-[2-(4-Chloro-phenyl)-cycl ohexy

(j;elxcsé é-%gfl ?%%gﬁo o—p¥1e1)1y1 cydl§h i ¥ee H{ur)r%[phenyl)—l 3,8-triaza-

ﬂﬁm@46<ﬁ&m84kac(4 Chl or o- phenyl) cycl ohexyl]-1-(4-fluo
h - | Lr 4. SLdecan 4- one was
Ay T =1, 3, 8-triazaspirof

4. 5] decan- 4- one and
r

-2- hl or o-fphe ycloh nomfjgﬁgWourless gum
z@v l-e>48 AN
uor o-

(rac CIS)-|-(4 nyl ) - 8- (2-ph -cycl ohexyl) -
l,3,8-triaza-spiro[4. can-4- one (rac,cis)-

(4 Fl uor o- phenyl ) - 8- ( 2f phenyl - cycl ohexXyl )-1, 3,8-tri az
a-spir 4. 5] decan- 4&;_bne was prepared from

o@o phenyl &8 8-triaza-spiro[ 4. 5] decan-4-one

| -(4-
{;éﬂr’ anpl e 1#d)} and rac-2- (phenyl)
- Cyctohe one: ‘colo ess solid, Ms (ISP): 406.3 [M

H e 19
(rac cis)rsl-(4- Chlorofphenyl) 8- (2- phenyl - cycl ohexyl ) -
a) IgBenzV 4a(iaﬂ LGvl Ajmog %méldme 4-~carbonitrile

A mixture of 120 g (634 mmol) 1-benzyl-4-piperidone, 77.5 g (697 mmol) 4-
fluoroaniline and 62.9 g (634 mmol) trimethylsilyl cyanide in 400 ml acetic acid was
stirred at ambient temperature for 18 h. The reaction mixture was poured onto 500 g ice,
pH is adjusted to 9 by addition of 5N NaOH and the aqueous mixture extracted with
dichloromethane. The combined organic extracts were washed with brine, dried over
Na,SO,, filtered and evaporated. The crystalline residue was re-crystallised from Et;O:
152 g 1-benzyl-4-(4-fluoro-phenylamino)-piperidine-4-carbonitrile as colourless crystals:
MS (ISP): 310.1 MH".

b) 1-Benzyl-4-(4-fluoro-phenylamino)-piperidine-4-carboxylic acid amide
To 500 ml 90 % sulfuric acid were slowly added at 0 °C 152 g (493 mmol) 1-benzyl-4-(4-

fluoro-phenylamino)-piperidine-4-carbonitrile. The mixture was stirred at ambient

temperature for 16 h, then cooled to 0 °C, diluted with 200 ml water, pH was adjusted to
9 by addition of 5N NaOH and the aqueous mixture extracted with dichloromethane.

The combined organic extracts were washed with brine, dried over Na,SOy, filtered and
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35

one a)

| - (4-Chl oro-phenyl)-1,3,8-triaza-spiro[4.5i decan-4-one
w@20s/080166 Xt ure of 1.5 g (2.97 nmol) PCT/EP2004/011552

8-(3,5-bis-trifluoronethyl-benzoyl)-I-(4-chloro-

rhenyl)-1, 3 8-triaza-spiro[4.5]decan-4-one in 4.5 m

R T TR e R B T s e

anide pelighatbrawbicentalst BISHESRIt 3283 M. 48 hours. The

sol vent was renoved in vacuo. The residue was stirred
in water. The resulting solid was filtered, washed
i8t Benaml- &1 4-dludbrahipheoh] - b,3 B Dl epitdid. 5 detcLBeﬁarmmJ nd

A Platarby B SO B TR VSRR Bivesgip-t-

dart3oxylit adidamidqinr200 rdl. tﬁbtﬁ?hﬁthoféfmz[’te ald a00 /il agetik aeid was

(4G: . h < s ° : °

ibgingtd ShBicsowmsnin « spler arsiarts 190 5 forl0imminnendhihep 9,200 °C for

ﬂuﬂtﬁh@ﬁfﬂ Ahin.Oe rwa:slop rrm;zafreebaﬁ dldl[tbd W1th water, made alkaline with conc.
-chloro

4.5 4-
wopize 24 BAER i BBt b Toe hapRloeadicaigs vere
wished $ith brzdddddbver B8l £1t&0d and evaporated The residue was

AT D GRba b Tt b g-triasa-sprol 4 5)dec-2-

éﬂ-acbn@i ht 8rdwn Byemall - cycl ohexyl ) - | -
r-tolyl-1,3,8-triaza-spiro[4.5] decan-4-one was
prepared froml-p-tolyl-1,3

&I-I(Maar@ahé@ﬂm 518dﬁa@uﬂsrﬂrcqm.eue£a%1&&5) and rac- 2-

'&8 #Ss glmon o&}aﬁ%r nzyl-1 on& ﬂggrlog Lﬁeln%er S1 ? §- tr1aza—sp1ro$i ad)ec 2-en-4-one
{of 90,161 ﬁkthlanél%lmfiﬁ%&etﬁ)%ﬁid’{%lf&dﬁed phe @)lb 96 Pd loplBancbil and
ecan-4- one .
?tﬁé“rfg/ﬁ%f 1§ 31 e{”\gg‘g P leES end tem t gragge ﬂxﬁ{zgctlon
FRARALRE MBSed k@lﬁ’@hﬁdtefi,r dhatéd wRh 290 nﬂmt@ﬁhhd@ﬁkalﬁi&d\nth sat

Héglz}tq!lgsgéltgagsa%:%&gngﬁf ng Idéc?xg%rog}éthanetﬂ? g)m%qgéjdj organic extracts
Mﬁﬁv&hk@ﬁvﬁh%ﬁ@i&ﬂeﬂ' ovar Ma,80,, filtered and evaporated. The re31due, 23 g

e Br o i G O o8] BEEHACIEt 8 & - IiGro pRens 3 riaza-

spiro[4.5]decan-4-one as colourless crystals: MS (ISP): 250.2 MH",

(rac,cis)-8-[2-(4-Chloro-phenyl)-cyclohexyl]-1-(4-fluoro-phenyl)-1,3,8-triaza-
spiro[4.5]decan-4-one
(rac,cis)-8-[2-(4-Chloro-phenyl)-cyclohexyl]- 1-(4-fluoro-phenyl)-1,3,8-triaza-

spiro[4.5]decan-4-one was prepared from 1-(4-fluoro-phenyl)-1,3,8-triaza-
spiro[4.5]decan-4-one and rac-2-(4-chloro-phenyl)-cyclohexanone: colourless gum, MS
(ISP): 442.4 MH".

Example 18

(rac,cis)-1-(4-Fluoro-phenyl)-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-4-
one o
(rac,cis)-1-(4-Fluoro-phenyl)-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro [4.5]decan-4~
one was prepared from 1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one
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was obt ai ned as colourless solid: M5 (ISP): 262. 1MH
b (rac,cis)-I-(4-Mthoxy-

WO b@sphoie®- ( 2- phenyl - cycl ohexyl ) -1, 3, 8-t ri azaspxr/@p2004/011552

4. 5| decan- 4- one 3
(rac, cis)-I-(4-Methoxy- phenyl5 % (2 phenyl - cycl ohexyl)

F]lg f 4r1p§e fd())%ﬁ& % )S%er}y?)] cYgL0 ang_gge CB ovlﬁa%%%gfg 3%[3218% é& 3]
ﬁ%andsrac 2- (phenyl) cycl ohexanone: col ourl ess solid,

| SP): 420.4 MH . Ex 2 ,cis)- | - (4-
Flugro Z phenyl ) - 8- (2 _anphﬁum%eggac o) (
p-tolyl-cycl ohexyl)-1I,3,8-triaza-spiro[4. 5]decan 4-

ors ‘rq By s ﬁ‘ienﬁﬁ%&éﬁ?ﬁ‘?‘%@é’f%@‘%n‘h &y St iR g slecan-4-

mas prepared froml

oro - phenyl)
(4- met hoxy- phenyl ) -cycl ohexyl] -
gé?trlazasplro [4.5] decan-4-one (rac cis) | -
uoro - phenyl)-8 -
[ (4- met hoxy- phenyl ) -cycl ohexyl ]-1,3,8-triazaspiro|
4‘0?] fAPof 9%%2%%@6@ %8(363113{3 rtﬂmloro ethyl liegzoyl) 1-(4-chloro-

1! ) A 4Z3rSh s | e
&i§§$als VB (ISP) 422 5NH Exanple 23 (rac,cis)- -
4-

I'-(4-fT uor o- tri azaspi ecan- 4- one

ghehybab3.3- t(rmzmlmiwlcéﬁtrequneayél 32 ﬁo‘hé migeitenanddssml

%ﬁ}an%@e%ﬁ)ied ﬁ %% gz% (I)nrné}ag owd ny{i";ﬂh@lél ThéRactidn AL was

bt édatfamivers-tehperptyre &qrdlSdmgxsy The bolgers was remenesdiin gacuo. The
%J%lenﬁl]e ;f gl"i‘xF%(f' tn?‘r@%elﬁ :)I?lg T%Hg I%‘l soi_l% (ng ELHQ& qTasPed W1th Water aild dried
e piovife the Bflelcmmpounb IS prelputied sefdS (1SD): 266.1 ME"

| - (4-fluoro-phenyl)-1,3,8-triazaspiro[ 4.5]decan-4-one

and rac-2- (4-fl uoro- phenyl) cycl ohexanone: col ourl ess
b (ue 5 Ayl 1384 -phenyl-cyclohexyl)-1,3,8-triaza-spiro{4.5]decan-

4-one

(rac,cis)-1-(4-Chloro-phenyl)-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5) decan-4-
one was prepared from (4-chloro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one and rac-2-
(phenyl)-cyclohexanone: colourless solid, MS (ISP): 424.4 MH".

Example 20

(rac,cis)-8-(2-Phenyl-cyclohexyl)-1-p-tolyl-1,3,8-triaza-spiro[4.5]decan-4-one
(rac,cis)-8-(2-Phenyl-cyclohexyl)-1-p-tolyl-1,3,8-triaza-spiro[4.5] decan-4-one was
prepared from 1-p-tolyl-1,3,8-triaza-spiro[4.5]decan-4-one (EP921125) and rac-2-
(phenyl)-cyclohexanone: colourless solid, MS (ISP): 404.5 MH™.

Example 21
(rac,cis)-1- (4—Methoxy—pheny1)—8¥ (2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-

one

a) 1-(4-Methoxy-phenyl)-1,3,8-triaza-spiro{4.5]decan-4-one




Exanpl e 25
(rac,cis)-8-[2-(3,5-Di nethyl -phenyl)-cycl ohexyl ]-1-(4-

wo basoeiphenyl ) -1, 3, 8-triazaspiro [4.5] decan-BcDER2004/011552
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rac-2-(3, 5- Di net hyl - phenyl ) - cvgl ohexanol Col ourl ess
crystals: mp. 1-51.5 C M5 (E1)%"204. 2M .

rac-g- (3, 5-Di net hyl - phenyl)-c gcl ohexa none O f-white
crystials: mp. 55-56.5C GC/LC-Ms (El): 202M.

@rag ciis) -8-[2- (3, 5-Di net hyl - phenyl ) -cycl ohexyn-1| - (4-f
| wot &' phenyl ) -1, 3, 8-triazaspiro[ 4.5]decan-4-one

(ra yS)-8-[2-(3,5-Di net hyl - phenyl) -cycl ohexyl ]-1-(4-
flu phenyl )-1 3,8-triazaspiro[ 4.5]decan-4-one was
prepared froml-(4-fluoro-phenyl)-1,3,8-triazaspirof
4. 5] decan- 4- one and

Tﬁﬁ c3m§)§u§d Wag%teﬁélﬂedrmﬁﬁﬂﬁengﬁﬂ @Fﬂ@ﬂ@d}%d £y §henyl amine

megbalqgv@f ﬂ@ HTQCQdBf%SqéFWe&]cbeﬂ}ﬁHWFS‘S elyle( A phenypal,3,8-
fﬁdi@fsﬁrrgﬂej]ﬁéc)mlﬁh Snd 1L (Ul PRARYPAEnY) 5]3‘;83&@1’221—41)@6[@: 5]decan-4-one
rac- 2- ( fl uoro- phen %}@ cI ohe anol - 40
w8t @b#llnéégs @19%1116’&9 solidpMy (180 g2 (EI ): 212.1M.
rac- 2- ( , 5-Di f 1 uor o- phenyO cycl ohexanone Col ourl ess

m p. 61 5h62 5 :

ol USRS : 0 RIHA TGV CI0ND XY . %
HOUS %Qﬁ'c)ne' 3 8-tri azaspl ro [4. decan 4-one
%%%TBTE\?' 5-Di f 1 uor o- phenyl ) - cycl ohexyl ] - |%é
tagsishr1 Heigthpxy- ;phergd} -B1(@2heprir gElohexy)fyba Sririazarirql4 | decan-4-

gﬁg]gvgg @%ﬁgrreg R ﬁ‘tzlfrhé‘cﬁf)ﬁf BR&RYL1,3 8- tBiaBr-bit A4 B3$dchR M -one and

4-one

rae2-2pliayb- @fplph@@m@ngweml)ewyhﬁ M LSRY1R04MFour | ess
crystals, M5 (1 SP): 444.9MVH .

Example 22

(rac,cis)-1-(4-Fluoro-phenyl)—8-(2—p-tolyl—cyc10hexyl)-1,3,8—triaza—spiro[4.5]decan—4-
one

(rac,cis)-1-(4-Fluoro-phenyl)-8-(2-p-tolyl-cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-4-
one was prepared from 1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5)decan-4-one and rac-

2-p-tolyl-cyclohexanone: colourless crystals, MS (ISP): 422.5 MH",

Example 23

(rac,cis)-1-(4-Fluoro-phenyl)-8-[2-(4-methoxy-phenyl)-cyclohexyl}-1,3,8-triaza-
spiro{4.5]decan-4-one
(rac,cis)-1-(4-Fluoro-phenyl)-8-[2-(4-methoxy-phenyl)-cyclohexyl]-1,3,8-triaza-
spiro[4.5)decan-4-one was prepared from 1-(4-fluoro-phenyl)-1,3,8-triaza-
spiro[4.5]decan-4-one and rac-2-(4-methoxy-phenyl)-cyclohexanone: colourless gum,
MS (ISP): 438.5 MH?, 455.6 (M+NHy)".



Exanpl e 27
(rac,cis)-8-[2-(2, 4-Dichl oro-phenyl)-cycl ohexyl ]-1-(4-

wo basoeviphienyl ) -1, 3, 8-triazaspiro [4.5] decan-BEDEPR2004/011552
rac-2-(2 4-Dichl oro-phenyl)-cvecl ohexanol Col ourl ess
crystals: mp. 72-72.5C, M5 (EFy:" 244.1
rac-2-(2, 4-Di chl oro- phenyl) -cv hexa none Col ourl ess
powder: mp. 94.7-95.5 C, & ?% 4 242. 1M . - 41 -
(rac,cis)- 8- 2-(2,4

R e brofb R M

spﬁb@hid&ﬁnphsﬂyl) cycl ohexyl 1-1-(4-fluoro- phenyl)-

8-t ro one pre

s (asEnl o BORhE ST 5 s R P AP cfoRes-1,3 3 -
sﬁlﬁ@m Gec@ﬁe&daﬁ@was prepared from 1-(4-fluoro- phenyl) 1,3,8-triaza-
s{a@&ﬂe‘} Sigqqg- —Ipéﬁpjnc{ weg M&ro%{xﬁ;ﬁ Ep))(rgggexanor?eo cgllé{llrlgsssspowder,
MS$ aspridsy38iH2- (3, 4- Di chl or o- phenyl ) - cycl ohexyl ] -1-(4-
fluoro-phenyl)-1, 3, 8- trlaﬁﬁspli 4.5] decan-4-one

rac-2- (3, 4-Di chl or o- t >hen hexanol Col ourl ess
10 crystals nlp. 81-82. 5C, NB (El): 244.0M.

ac-2-(3,4-D chl orp-phen ycl ohe one rless
(e - o Dimey sy Pl ooy 13- Griuorg BReR Ly S 3 riaza-
Fgopﬁgﬁmgnghbggo phenyl ) - cvcl ohexyl | -1 -f 4-f1 uoro- pheny

8-t azap- |ro L4 5] decan-4-one (rac,cis)- 8-

gg2(§§,54D1methvl Dhen -cyclo exanol
kchl or o- phenyl ) -cycl ohexyl ]-1-(4-fl uoro-phenyl)-1I,3
i azaspiro[ 4.5]decan-4-one was prepared from
4- quoro phenyl)-1,3,8-triazaspiro[ 4.5]decan-4-one
c-2-(3, 4- dlchloro phenyl ) - cycl ohexanone:
url ess powder, Ms (ISP): 476. 2IVH .

15 Colourless crystals: m.p. 51-51.5°C, MS (EI): 204.2 M™.

8
| -
a
¢

rac-2-(3,5-Dimethyl-phenyl)-cyclohexanone

Off-white crystals: m.p. 55-56.5°C, GC/LC-MS (EI): 202 M".
20
(rac,cis)-8-[2-(3,5-Dimethyl-phenyl)-cyclohexyl]-1-(4-fluoro-phenyl)-1,3,8-triaza-

spiro[4.5]decan-4-one
(rac,cis)-8-[2-(3,5-Dimethyl-phenyl)-cyclohexyl]-1-(4-fluoro-phenyl)-1,3,8-triaza-
spiro[4.5]decan-4-one was prepared from 1-(4-fluoro-phenyl)-1,3,8-triaza-

25  spiro[4.5]decan-4-one and rac-2-(3,5-dimethyl-phenyl)-cyclohexanone: colourless
powder, MS (ISP): 436.5 MH".
Example 26

(rac,cis)-8-[2-(3,5-Difluoro-phenyl)-cyclohexyl}-1-(4-fluoro-phenyl)-1,3,8-triaza-
30 spiro[4.5]decan-4-one

rac-2-(3,5-Difluoro-phenyl)-cyclohexanol
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Exanpl e 29
(rac,cis)-8-[2-(3,5-Dichloro-phenyl)-cycl ohexyl ]-1-(4-
3,8-triazaspiro[ 4.5]decan- 4PONEP2004/011552
rac-2-f 3, 5- Di chl or o- phenvl ) -cyg¢l ohexanol - 42 -

Col ourless crystals: mp. 90-90.3 C, M5 (El): 244.1M .
2:¢( 3, 5- D chl or o- phenyl ) - cycl ohexanone Ck C

rless crystals: mp. 76-77 C, M5 (El): 242.1M.

i s)-8-[2-(3,5-Di chl oro-phenyl)-cycl ohexyl T-1-(4-f
oplienyl)-1,3,8-triazaspiro[ 4.5]decan-4-one (rac
8- [2-(3 5-Dic loro-p enyl)-cyclo exyl]- | -(4-
uoro-p enyl)- | 3 8-triazaspiro[ 4.5]decan-4-one was
Polepdess dryfstabamd. p.(88-82 @ MS Eenyd. ) M*.3, 8~tri azaspi r of

4. 5] decan- 4- one and

rac-2- (3, 5-Di chl oro- phenyl ) -cycl ohexanone: col ourl ess

ROVEES,5-Diffidrb §Penyid £6c@Mranotzxanpl e 30

1C, 61 S) -1 -(4-Fl uoro-
)-8-[2-(3-fluoro-5-trifluoronethyl-phenyl)-cyclo
]- ,3,8-triaza-spiro [4.5] decan-4-one
20(3-Fluoro-5-trifluoromethyl - phenyl)-cycl ohexano
rred solution of 8.00 g (32.9 mmuol)
uoro-5-trifluoronethyl-brono-benzene in 40 M Et O
Qolderlessictystadpe m. pvad . 565 &0 MBS (EIfR21C.1aMd. dr op-wi se
20.56m (32.9 mmol) of a 1.6M butyl Iithium solution

i n hexane were added. The reaction was strongly
(excomkbe%ifd-(ﬁ?; Aftiflubs-peenybr atclohexyias- (& dhiordehenyl)-18,8riaza-
Then 30 mn at -78 C2.66 mM (2.58 g, 26.3

ne oxi de were added followed by 3.75 ni

(e, éls)g8 [243,6-Difinbjo-pheyh)-&elobbdf-1 4¢-fiioed phbng)-heratrizs-

Th to be added d
; %?fﬁe Lol Phraced Hrs 1 G i e e
spﬁﬂorM ellletft-4nfk aatl rac/B-(E5alifludroephegyipngtielexanbie: 46lottless

é%&ag%ﬂg?ﬁﬁ’%ﬁﬁ%ﬁMEFSO4 sol ution, warnmed up to anbi ent
Example 27

(rac,cis)-8-[2-(2,4-Dichloro-phenyl)-cyclohexyl]-1-(4-fluoro-phenyl)-1,3,8-triaza-
spiro[4.5]decan-4-one

rac-2~(2,4-Dichloro-phenyl)-cyclohexanol

Ci
cl
OH

Colourless crystals: m.p. 72-72.5°C, MS (EI): 244.1 M™.

rac-2-(2,4-Dichloro-phenyl)-cyclohexanone

cl
Cl
C

Coloutless powder: m.p. 94.7-95.5°C, MS (EI): 242.1 M.
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tenperature and extracted with tert.-butyl nethyl
et her. The conbi ned organic extracts were washed with
wheioso40166 i ed over filtered and evaporat ed. ThRCTERE4/011552

product,- 43 - 7.53 g |ight y; Iom10rystals, was
fromn-heptane: 4.90 g

purified by re-crystallisatio

nlp 76. 5- 77 4 C, NB (EI)

<1%%s>1§”& <f:|4u%‘r°%1°§° Pheptlierelher - s Pyeheg ) sk s
sparoQk.B Higtdrod-ometwas peqmrévhﬁrd)mri {@eflhardipteng) ds3,8ledoni bed

R ey e e U e

pewdes, MisgIﬁP)y@iabMPbryst als: mp. 56.5-58.5 C M5 (El):
260. 1M . (rac,cis)-1-(4-PLuqg Fenyl)-8-f2-(
3 fluoro-5-trifluoromnethy %ﬁé‘ ) -cycl ohexyl) -
,3,8-triaza-spiro[ 4.5l decan- 4-one

S L i b

qﬁninﬁhkﬁmspuﬁm[4 5]decan -one was prepared from

| -4 1 ugro-phen { triazaspiro[ 4.5]

r “C cIo?xexanol

ac- 2- (3-fluoro-5-trifluoronethyl-phenyl)-cycl ohexanon
€ol ourl ess powder, MS (ISP): 495.0MH . Exanple 31
ac, ci s)-8- [2-(4-Chloro-phenyl)-cycl ohexyl]-I-
rropyl -1, 3,8-triaza-spiro[4.5] decan-4- one
ropyl -1,3,8-triaza-spiro[ 4.5l decan-4-one This
npound was prepared from | -benzyl - 4-pi peri done and

cero%)éis%wr'fms h{lgaela!szizmc,@is téip opyoagdur e described for
t he synt’hesi s

| - (4-fluoro-phenyl)-1,3,8-triazaspirof
rdt-21 118 %E’fdérdlﬂﬁenvl) cyclohexanone
I-Propyl -1, 3,3-1r1 aZa-spiro[ 4. 5] decan- 4- one was

i ned as colourless powder: Ms (I1SP): 198.1WH
C,Cis)- 8- |2-(4-Chloro-phenyl)-cyclohexyll-I-
or pyl -1, 3,8-triaza-spiror4.5i decan-4- one- 44 -
3¢, Ci s)-8- [2-(4-Chl oro-phenyl)-cycl ohexyl] -
ropyl -1,3,8-triaza-spiro [4.5] decan-4-

Colourless crystals: m.p. 47-49°C, MS (EI): 242.0 M™.

(rac,cis)-8-[2-(3,4-Dichloro-phenyl)-cyclohexyl]-1-(4-fluoro-phenyl)-1,3,8-triaza-

spiro[4.5]decan-4-one

(rac,cis)-8-[2-(3,4-Dichloro-phenyl)-cyclohexyl]-1-(4-fluoro-phenyl)-1,3,8-triaza-
spiro[4.5]decan-4-one was prepared from 1-(4-fluoro-phenyl)-1,3,8-triaza~
spiro[4.5]decan-4-one and rac-2-(3,4-dichloro-phenyl)-cyclohexanone: colourless
powder, MS (ISP): 476.2 MH",

Example 29

(rac,cis)-8-[2-(3,5-Dichloro-phenyl)-cyclohexyl]-1-(4-fluoro-phenyl)-1,3,8-triaza-
spiro[4.5]decan-4-one

rac-2-(3,5-Dichloro-phenyl)-cyclohexanol
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one was prepared from
| -propyl-I,3,8-triaza-spiro[4.5] decan-4-one and

WO 2®504(146 - chl oro - phenyl)-cycl ohexanone: col PCF/ERHS4/011552

powder, MS (ISP): 390.3MH . Ex le 32
(rac cis)-8-[2-(3-Chloro- pheny -cycl ohexyl ] -1 -propyl -
ariaza-spiro[4.5]decan-4- one
ci s)-8-[2-(3-Chl oro-phenyl)-cycl ohexyl]-1I-propyl -
I, 378- trlaza spiro[4.5] decan-4- one was prepared from
| - oreidl -1 ,3,8-triaza-spiro[ 4. 5] decan-4-one and
- ((3- chlorophenyl) cyclohexanone col ourl ess
% ISP 390. 3Md . Exa 33
@?@Bf E%S§5YSF1 SPF’oE)fP B.3 5L Me 611":19/|2~4é;1d\40hexy| )-1,3,8-tria
za-spiro[ 4. 5] decan-4-one (rac,cis)- |
, I-cyclo exyl) | ,3,8-triaza-spiro

; 3 pheRdld-gyelaneanand r om
fe p ooyI-I 3,8-triaza- splro[4 5] decan- 4- one and
r.ﬂﬁi p- tonIcycIohexanone col ourl ess powder, MS
(1SP); 370.3MH . Exanple 34 (rac,cis) -8- [2-

2yl ) - cycl ohexyl ] -1 -propyl-1,3,8-triaza-spiro[4.5]de
?@ggﬂgﬁsgﬁtsﬂs[. ?'%Zﬂlwugr’ IS/ISD%EI}])%L% 1cydohexyl ]-1-propyl -1

,3,8-triaza-spiro[ 4. 5]decan 4- one was prepared from

}ac,?[sg-@yfll%!lérsgDﬁ:higrba (—jl 3,8-triaza-

374. 4ANH . Exanpl e 35

sponedép |depRi-4ofP) :
é%?&ﬁ)gg—gf% (fsllgxcﬁl%rélp {Sﬁ)‘ E&{Jlap}fégﬁf‘)fl (hz f‘f&’o% Qs ;3 5 B Ba-

{pimnd4.5] C@&rﬁ‘l{ogi 2/@? rdpianwelt fryrh 1|E)(|4€ﬁ1¥1r)> Wﬂvldﬂécwlllaﬂa' pro
ﬁ%rorul Pf’decan | gag ct ?I(§55@1%ﬁl%%] Fhergiﬂq gyc\f@d Qﬁo%%a{o? rless

Fir@za-spiro -one
pewd@i&@(ﬁ?ﬁﬂ%&ﬂmﬂﬂ ~phenyl ) - cycl ohexanone: colourless

powder, MS (ISP): 384. SMHIhmé e30Exarrple 36

(rac,cis)-1-(4-Fluoro-phenyl)-8-[2-(3-fluoro-5-trifluoromethyl-phenyl)-cyclohexyl] -
1,3,8-triaza-spiro[4.5]decan-4-one

rac-2-(3-Fluoro-5-trifluoromethyl-phenyl)-cyclohexanol

i

F
F

OH

A stirred solution of 8.00 g (32.9 mmol) 3-fluoro-5-trifluoromethyl-bromo-benzene in
40 ml Et,0 under nitrogen was cooled to -78 °C and drop-wise 20.56 m! (32.9 mmol) of
a 1.6 M butyl lithium solution in hexane were added. The reaction was strongly
exothermic and the temperature was kept below -70 °C. Then after 30 min. at -78 °C 2.66
ml (2.58 g, 26.3 mmol) cyclohexene oxide were added followed by 3.75 ml (4.2 g, 29.6
mmol) boron trifluoride diethyl etherate. The latter has to be added drop-wise to keep
the temperature below -70 °C. The reaction mixture was stirred for 2 h at -78 °C and then
quenched with 40 ml saturated aqueous KHSOj solution, warmed up to ambient
temperature and extracted with tert.-butyl methyl ether. The combined organic extracts

were washed with brine, dried over Na;SOy, filtered and evaporated. The crude product,
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(rac,cis)- 8- [2-(3,5-Difluoro
- phenyl ) -cycl ohexyl ] -1 -propyl -1, 3,8-triaza-spiro[4.5]d

we@ec@msn4tdeone PCT/EP2004/011552

(rac,cis)-8-[2-(3,5-D fluoro-phgnyl)-cyclohexyl]-1-pro
ryl-1 3,8-triaza-sriro[4.5] decan- 4-one was prepared

f7r33rg Iighlﬂ wra;w crhtﬁlg,&vats rﬁu@ﬁ@d §§9 kd Ql[yétaﬁllsgﬁﬁuaﬁloé noﬁ%u ?IFed 4.90 g rac-

ﬁk? ro- pﬂﬁg% -C cIohexanone
&’1 915515) Uozgme e exgrpof pselauirkeps @ystalls: m.p. 76.5-

[724(°@ NeshiEey ber. o mphenyl ) - cycl ohexyl ] - -propyl-
,3,8-triaza-spiro [4.5] decan- 4-one

(rac, cis)-8-[2-(3,4-Dichloro-phenyl)-cycl ohexyl]-I-pro
R¥d-21(3 F1iorb!5-BARE PR pRIFBC AR o RiBe Was prepar ed
frpn1|-propyr [, 3,8-triaza-spiro] 4. 5] decan-4-one and

rFg - (3, 4- dlchloro pheny”-cycl ohexanone: col ourl ess
gowgery MS (I1SP): 424.5 MH . Exanple (rac,cis)-8- [2-(
, 5- Di€hl or o- phenyl ) - cycl ohexyl ] -1-propyl -

pbaza-spiro [4.5] decan- 4-one

(raq s)-8-[2-(3,5-D chloro-phenyl)-cycl ohexyl]-1~pro
pyl -T7 3, 8-triaza-spiro[ 4. 5] decan- 4-one was prepared
fa)@dationmlqpmlasslMantﬁrgéﬁoaﬁﬁn§ Rt 4QEAb &l MEERM-A=18R8 ?dﬂ%exanone
rac-, hl or o- henyl&lcyclohexanone col'ourl ess
IBE’% @r@ro- 45 lupremet ecyglphexanone as light yellow

(cfy@falschﬁﬁ585L%$@(:5\71§1(E1)t160f1|wrOrfet hyl - phenyl ) - cycl oh
exyl]-1-propyl-1,3,8-triazaspiro[ 4.5]decan-4-one
rac-2-(3,5-Bis- trlfluorone hyt| - phenyl ) - cycl ohexano
{Rkcls)- g mabﬂo%éﬂvgcsl@(ﬁﬂhoMSskﬁﬂaorom#\éheng_qdohem1
rac;21(3 Trlfluoronéfhyl phéenyl) - Ccycl ohexanone-

trgg degapd-ane: mp. 48-50 C,MS (El): 310.1

{344011:1& llie% 823ﬂ -5-trifl thyl-phenyl)-cyclohexyl
yacc EI g( tri froﬁ%roXe) ( g%ﬁ?l )-lgylcl:(l)rohmgx p enY) b Clolexy]

13,8 trigzp-apisald; ¥l decan-4- one was prepared from 1-(4- oro pﬁenyl -1,3,8-triaza-
sp1ro[4.5]decan 4-one and rac-2-(3-fluoro-5-trifluoromethyl-phenyl)-cyclohexanone:

colourless powder, MS (ISP): 495.0 MH ",

Example 31
(rac,cis)-8-[2-(4-Chloro-phenyl)-cyclohexyl]-1-propyl-1,3,8-triaza-spiro[4.5]decan-4-

one

1-Propyl-1,3,8-triaza-spiro{4.5]decan-4-one
0 :|

This compound was prepared from 1-benzyl-4-piperidone and propylamine in analogy

of the procedure described for the synthesis of 1-(4-fluoro-phenyl)-1,3,8-triaza-
spiro[4.5]decan-4-one. 1-Propyl-1,3,8-triaza-spiro[4.5] decan-4-one was obtained as
colourless powder: MS (ISP): 198.1 MH™.

(rac,cis)-8-[2-(4-Chloro-phenyl)-cyclohexyl]-1-propyl-1,3,8-triaza-spiro[4.5|decan-4-

one
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[ 4. 51decan-4-one (rac
Cis)-8-[2-(3,5-Bis-trifluoronethyl-phenyl)-cycl ohexyl]

WO beoswoepse| -1, 3, 8-triazaspi ro[ 4.5] decan- 4- oneP@EEP2004/011552
prepared from

| -propyl -1,3,8-triaza- spi ro[l‘l%]decan 4- one and

R B Bl s AR, RS RY ) CXBR AR S a4

0dO®aslprivphred Hbﬂﬁl%@tml-B ﬂé&ﬁmhepﬂrﬂ 4% dpanat-dbonard rac-2-(4-chloro-

phésifr Selibitmshi fol bR, S YEbIHY NEd 3. 8- triaza

(rac, cis)-8-(2-Phenyl -cvcl ohexyl ) -1, 4 di oxa- 8-aza-spir

o| 4,5ld ecane To a sol ut Eor}ﬂﬁlﬁg’ 6.

2- phenyl - cycl ohexanone (26% I? and 31.5 g (220

mmol ) 1, 4- di oxa-8-aza-spiro[4,5]decane in 380 m

t ol uen added 4.18 I T, .H and

(P P2 e orherer s Ohiro i Tpp o T el Tidern4-

oAe Dean- Stark trap for 24 h. Then the reaction mxture

(Biis b a1 OOP A RERT LGS BATe> S8 oL Sdegan-

oA€ds pr-EﬁaﬁeH ifPns PlpH é 191,38k 8aackpad (4.5 dpeint 4-0Re BRd Eace-(3-chloro-

et ) et sl am L ohari s alter o ol

treated with 250 ml 2N NaOH and extracted vvlth

di chl oronet hane. The conbi ned porgani c extracts were
washed with brine, dried g‘?fé‘inpgﬁ%tered and evapor at ed.
Purification of the crude product over a silica gel
plug (10:1) w th n-heptane/ cOEt 10: 1 T

(recisisptl PreopHcHE-Pgolyl-grdoheniht ] SAE%SPé@ &Plflerqn-4-one

35,9 i decan-4-
( cQYs') qeldx)ofagl 8‘3?2 t() CY@(:lO}(I:? olrzelxs ,8- trlaza sparo[él Sa] 8ecaanz 4 %)éxle rw(;ls
P[femrsij @@I@dnbmﬁﬁl b39§eqf1aéﬂfv5]2}m 4&@%9@)% TACRHP

cx\cl )!a{x(%:ecl:(?l urléss ggwgg’?mg (qsyebahexp).- pi peri di n- 4-one

1'on 0
(rac,ds)-8-(2- phenyi - cydohexyi) -1, 4-di oxa- 8-aza-spi roJ
4,5] cl ecane in 100m net hgnal, 445m 6N HO was

heated to reflux for 16 h. Thén the reaction mxture

was made basic with solid extracted with

(gallc(,:crl]sl 8y 4 th-ﬁlal&ed-pg&ly‘f)qcﬁ%?fexyl]—1-propy1—1,3,8-triaza—spiro[4.5]decan—4—
one

(rac,cis)-8-[2-(4-Fluoro-phenyl)-cyclohexyl]-1-propyl-1,3,8- triaza-spiro[4.5]decan-4-
one was prepared from 1- propyl 1,3,8-triaza-spiro{4.5]decan-4-one and rac-2-(4-fluoro-

phenyl)-cyclohexanone: colourless powder, MS (ISP): 374.4 MH".
Example 35

(rac,cis)~8—[2-(3,5—Dimethy1—phenyl)-cyclohexyl]-l-propyl-l,3,8-triaza-spiro[4.5]decan-
4-one \
(rac,cis)-8-[2-(3,5-Dimethyl-phenyl)-cyclohexyl]-1-propyl-1,3,8-triaza-spiro [4.5]decan-
4-one was prepared from 1-propyl-1,3,8-triaza-spiro[4.5]decan-4-one and rac-2-(3,5-
dimethyl-phenyl)-cyclohexanone: colourless powder, MS (ISP): 384.5 MH".
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filtered and evaporated. The crude product was

purified by flash chromat ography over silica gel with
wo20sptEane as el uent: 28.85 g PCT/EP2004/011552

(rac, cis)-1-(2-phenyl cycl ohexyl) - plperldln 4-one as

sticky yellow oil: M (ISP): 0883

(rac, cis)-4-Ethylam no-1 - cycl ohexyl) - pi peri d

i ne-4-carboxylic acid am %a BF? ol ution of 300 g

(1 17 mml)

A DR Eheal et PRV L Bav e adecan

4ebr&:sol ved in 0.126 m (1.58 nmol) 70 % aqueous

(5 ol ek e e e Py - He s ol decan-

4t @repedsgirepRed HOmL- ﬁﬁapﬁ)ays 8- Eﬁ@a%@@@ﬁlﬂ&ecﬁh@@hﬁeﬁaﬂﬁﬁﬁc—z (3,5-

LR LG GO T

br| ne dried over Na SO, flltered and evaporated. The
resulting 0.38 ¢ (rac,cis iﬁh | am no-1| - (2- phenyl -
cycl ohexyl ) -pireridi ne-4- Tile, a yellow oil,
wer e di ssolved in 2.6m 90 %H SO and stirred at

anbl te ure for 16 h en the mxture was

(Fosind 3Gk e AR B By o e oo 45]decan-
495601 or onet hane. The or ganl c phase was washed with

brine, dried over |Itered and er?aé)orated e]
(eAcused-8p %eﬁjwlvbd@r%anny Yesgclphenillabmremi-d ret-GiazapRifo bl decan-
8bhd %2 Ig‘@f)ar@ﬂ ﬁjan'?l #o%’gl_:t(f'/dv?rgi'a -sPird[@.5]decan-4-one and rac-2-(3,4-

rac,cis)-4-eth
( dichiorerphenylcivele wgampn@a |c91@ﬂrls$sm@WAﬂfbé\ﬂ%G§lﬂ R4AMH"
am de as light yellow oil: (ISP) 330.4MH . d
(racxisvl - Ethyl - 8- 2-
cvcl ohexyl VI, 3, 8-tri aza-spﬁJ
A solution of 0.16 g (4.9 nmol)
4- enyl am no-1| - (2- phenyl - cycl ohex - pi per| di ne~4 -
(cande8r{2-63, adlichlarn-pleenyb- @pdoh@mf/ PSPy 11153, &t ¥igaa-spiro[4.5]decan-
Lprthoformate and 0.5m acetic acid in 8.5m toluene

re heated to reflux for 20 h. At anbient tenperature
(t'ztteam&t[MEWIbshldrd phedrl)mtl:}mhzmlhfll -prepBrl, 3, ridaza-spiro[4.5] decan-

%PE?}W8$ grném%rtﬁg rﬁre%m #ﬁgg?é?f g?ﬁ? ?@%ﬁ%h[)?fgmggcawv\ﬁ% Iane ar\;\ﬁi raﬁ -2-(3,5-
dichlom-pheriyddcyolobexdian8o]otless pvester,avid (@Péd@ﬂétl\ébl The

crude product was purified by preparative HPLC over a
reverse phase columm with a H O MeCN gradient: 90 g

(rac, ci s)-I-ethyl -8-(2-phebsanpleBdhexyl ) -

%ﬁdec 2-en- 4-one- 48 -

(rac,cis)-8-[2—(3,5~Bis-triﬂuoromethyl—phenyl)-cyclohexyl]-1—propy1—1,3,8-triazaf

spiro[4.5}decan-4-one

rac-2-(3,5-Bis-trifluoromethyl-phenyl)-cyclohexanol

F 3
F

F

QH

Light yellow viscous oil: MS (EI): 312.1 M.

rac-2-(3,5-Bis-trifluoromethyl-phenyl)-cyclohexanone
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l,3,8-triaza-spiro[4.5]dec-2-en-4-one as |ight yell ow
oil, which was crystallised fromEt O (ISP): 340.4M

WO 20D/0s016¢/cl i zation step d) could also be perfBCTER2004/011552

under mcrowave irradiation as described for exanples
58 - 63. e) - 46 -
(rac,cis)-I-Ethyl-8-(2-phenyl -cycl ohexyl)-1,3,8-triaza
=S |rod'4 5] decan-4-one To a solution of 90 ng (0.265
ac, C|s)-l-ethyl 8- (2- phenyl - cycl ohexyl ) -1, 3, 8-
§p|ro[4 5] dec- 2-en-4-one in 10 nl methanol were
portlon wise 16 ng (0.398 mmol ) NaBH and the
stirred at anbient tenperature for 1h and at
60 or anot her hour. The m xture was evaporated and
the residue taken up in 20 m dichl oromet hane and 20n

AdoUslesspystads: miphelssioacy VISWap: siG.1 sgd at ambi ent
tenperature for 2 h, the organic phase separated and

f_h@cla)amwasmmeﬂmbmmw@h@mﬁwdmm 8 bropyi-1, 3 8 triaza-
di.c i nethane The conbi ned ‘extracts were wash
’4‘ ed over Na SO, filtered and

(ew@as»p&qws 58fks- 3*1&10romethyl -phenyl)- cylrclo%lexyl} -1- propyl 1,3,8-triaza-

eth enyl -'cycl ohexy

ﬁgl@%‘ég@%{‘z% 08B PéPiF%SljeéefEHﬂ lzpr@mél b33depesusniwd4 5]decan-4-one
aidyat-al ,5- kaﬁﬁﬂuot%ﬁ?etﬁl}ﬂﬂﬂhenﬁz-% R KexAdone: COIO\J les[s pgwger, MS
&r ac, C|s)-I-Isopr%§§ hyl - cycl ohexy S- ,y 3, 8-tr
S35 B i SN ORR) ASa0a i ac G <

) - 4-1sopropyl am no-| - (2- phenyl - cyclohexyl) pi pe p
pl,Rende gar boxylic acid am de To a solution of 230 ny
‘thgg‘ﬁﬁnl) (rac, cis)-1-(2-phenyl -cycl ohexyl )~
riperidin-4-one in 2 n Etldnyse 40 added 94 ng (0. 98

mol ) i sopropyl am ne hydrochl ori de and the m xture
stirred at anbient tenperature until a solution was
Rrbpaatien of Gaetis)-)-Etiiaa(2Lphenyhtpilolrrgl)- A48, 8%ri4A-$Pporo[4.5]decan-4-
nnDI) KCN wer e added and the suspension stirred at

Uitbi ent tenperature for 24 h. The reaction m xture was
A Qraceth) Gr2oPhaet cpubshriylan odi-éki-Bcdzedpitb [45 ) decane

di chl oromet hane. The organi c extracts were washed with
brne, dried over- 49 - filtered and evaporated. The
sul 1ifngy 245 g
fac| ci{Sy-4-isoproyl am no-1 - (2-phenyl cycl ohexyl) -
yeri-di ne-4-carbonitrile, a yellow oil, were
gsolved in 1.5 mM 90 % H SO and stirred at anbi ent
'Ecemﬁt&w@@stmg 2-3Befiyl-clHBRetaR8n T 264 Wi olRAsd B L@ 20 Airfol) 1,4-

CilOXa 8- aza~sp1ro[4 5]decane in 380 ml toluene were added 4.18 g (22 mmol)

pTsOH-H;0 and the mixture heated to reflux in an apparatus equipped with a Dean-
Stark trap for 24 h. Then the reaction mixture was evaporated and the resulting crude
enamine dissolved in 900 ml 1,2-dichloroethane and 8 ml acetic acid. To this solution
were added in portion 69.0 g (308 mmol) sodium triacetoxyborohydride. After a total
reaction time of 2.5 h the reaction mixture was treated with 250 m! 2N NaOH and
extracted with dichloromethane. The combined organic extracts were washed with brine,
dried over MgSOy, filtered and evaporated. Purification of the crude product over a silica
gel plug (10:1) with n-heptane/AcOEt 10:1 then n-heptane/AcOEt 9:1 and finally AcOEt
as eluent provided 44.85 g (68 %) (rac,cis)-8-(2-phenyl-cyclohexyl)-1,4-dioxa-8-aza-
spiro[4,5]decane as a yellow oil. MS (ISP): 302.4 MH™.
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% amoni a and extracted wi th dichl oronmet hane. The
organi ¢ phase was washed with brine, dried over Na
W®LS/04(166 t er ed and evaporated. The crude pr odeCT/ERES4/011552
purified by flash- chronatograa y on silica gel with
3:1 AcCEt/MeCH as eluent: 142 (rac,cis)-4-
> h

L - Xq[-hexyl) plperldlne 4-ca
3 F Fow oil: M5 (I SP):
344.6 MH .
@: cis -I-Isopropyl-8-(2-pheny|-cycl ohexyl)-1,3,8-tr

: qﬁzf o[ 4. 5l decan-4-one The |ast two steps (ring
Qs and reduction of imne) of the synthesis were
ried out in anal ogy to Exanple 40Qd) and 4Ce) and

d h
Aot 8% G oy L R Y G A e 8RR 43 decane
11;5 2(1)0 E§ﬂ mﬂ%nzlﬁﬁ AMS?EnB?NVH_(II MaPheatddfo éflikifor lorh. dhah d@teaction
a e e (0] spir O
e Pt de Dot ik SO N B kTG RARRI il Foratthpne dgied over
Nus @/, ﬁlglﬂ;jeﬁhaﬁtetrz]ﬁpo@dttédharhtect@tﬁﬁ@r@dﬁ&tWas pvigified bl Gadhr
escri pe I N
ﬁrq%p%rﬁggglpveg sy‘gléa gqﬁ ugg%tp%$@@1p€5nt42?8 8(5 g Grac,as%) 1-(2-phenyl-

cySolexyl) ipgaidipia @ne[af& sBkydelien ofl: MISgISH)az58c3 SIH -
- Cycl ohexyl - 8-(2 -

phenyl - cycl ohexyl )-1, 3, 8-tri aza-spiro[ 4. 5] decan- 4- onew

cRbraprRpParmbylhfi@dis-1-(2-phenyl-cyclohexyl)-piperidine-4-carboxylic acid amide

(rac, cis)-I-(2-phenyl-cycl ohexyl) - pi peri di n-4-one and
gl o ,am ne hydrochl oride: colourless solid, mp.

_ (I1SP): 396.5 MH . Exanple 43
cis) - 8- (2-Phenyl -cycl ohexyl )-1-(3,3,3-trifluoro-p
-1,3,8-triazaspiro[ 4.5]decan-4-one- 50 - T NH
ac, ci s) - 8-(2-Phenyl -cycl ohex7l)-1-(3 3,3-trifluoro-

Tod &Y\!ltl(gl ?13306 thé | 12ZARRINAradkid)} AL pRedyl RPEoMEF])-piperidin-4-one

prepar e
it Rael BOS and {06 maéhy9 mogel) etheteine bydrechlgride dissobyed in 26 ml
(4. 5? ngmu%ﬁ)l%%é@wu@ &Yét%ﬁﬁ%ﬂ?e sBMﬂfo‘ﬁ%@r@ 5&&5&1 pORAbRNiIeBASmg (1.29

mmol) KCN and the suspension stlrred at am%nent temperature for 2.75 days. The

reaction mixture was diluted with 25 % aqueous ammonia and extracted with
dichloromethane. The organic extracts were washed with brine, dried over Na;5Os4,
filtered and evaporated. The resulting 0.38 g (rac,cis)-4-ethylamino-1-(2-phenyl- -
cyclohexyl)-piperidine-4-carbonitrile, a yellow oil, were dissolved in 2.6 ml 90 % H,SO4
and stirred at ambient temperature for 16 h. Then the mixture was poured onto iced 25
% ammonia and extracted with dichloromethane. The organic phase was washed with
brine, dried over Na;SO,, filtered and evaporated. The crude product was purified by
flash-chromatography on silica gel with 2:1 AcOEt/MeOH: 0.16 (rac,cis)-4-ethylamino-
1-(2-phenyl-cyclohexyl)-piperidine-4-carboxylic acid amide as light yellow oil: MS (ISP):
330.4 MH".

d) (rac,cis)-1-Bthyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]dec-2-en-4-one
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Exanpl e 44
(rac,cis)-I-(2-Methoxy-ethyl)-8-(2-phenyl -cycl ohexyl) -

WO 2®584(1166 aza- spi r o[ 4. 5] decan- 4- one PCT/EP2004/011552
(rac,cis)-l-(2-N®thoxy-ethy|)-%-(Z-phenyl-cyclohexyl)-
I,3,8-triaza-spiro[4.5]decan54L’one was prepared from

r i )1 - (2-phenyl - hexyl ). pi peri din- 4-
A P A 40 T Aieseninon- HPhEgt striraaal grsr -+
chitSRylic a’&YdZasrAidM-B.? miEX 89pingol Hiethyl orthoformate and 0.5 ml acetic acid in
8(5 ﬁ;foﬁllgeisf)e;yveéé %éai?%gﬁtg%!ﬁflﬁ%ﬁ)% 28 gi( X{j%ré{aiﬁgiﬁeg{i}grea{tﬁ% tﬂé erix\fclufe was
dﬁlgweﬁimtl;sz% i @vtate_?hﬁmd/é alkaligle Yﬂ%p%l %-amrh@nipiape ekidadted with y
- , 8= triazaspiro[ 4. ecans4-
oobietiaer Ui p359: ety 2 eGSR DFBr pErS Bl NpaoOn fltered
aﬁd?vﬂibfﬂatbd.(’]ﬂre&ﬂhd@;ﬁbﬁutt)v@ ipRefiediby prapyehtios IPAO SRt a reverse
Lo 25 8T RS R RNt % BN et
c?;ﬂaﬁexﬁﬂ)S]),3,B-tfi22a_M}ﬁM@.b] dec4-at-4-@inb b Jighd-veRow baWhick @b 0
ex I,s)&-l , 3, Eér K}%’?q%@' rg\/{%ﬂ. 5] decan- 4-one
cpysigllised &pnj By i bRV-AMA yI - et hyl ) - 8- (2- phenyl - cycl o
Texpizatiod s&ptd)icosidsotRpeffobrhéle aader dnieiRvava Srrdi &Ray £d
rac, ci S)-1-(2-phenyl -cycl ohexyl ) - pi peri di n- 4-

r of
C{ﬁffélrgéi&éoll‘?xel?l’ PRo&Bhyl ) - nor phol i ne” hydr ochl ori de:
colourless crystals, M5 (1SP): 427.6 MH . Exanple 47

a) (1ag,Q1s) Lorphenyl.cy gl od.3 agspital 4.5 s s

1 Bty Ottty
tri@ﬁ-qpér_%%iegﬁ-m-éw%v v Pﬂﬁl%ﬁ'@b@@e B(C{ﬁ‘.egﬁom-ylse %hg
(01388 nth8l) NaBHE R0 eRY ke e sahed Mt ympiepetehdiefatude for €hiaRd at 60
A macetic acid were added at an;i e FLhterrgera{ure .

& fovanatgerwrs. Hhe mxlers WsSTIPOBEA AL FhefBs gk Wk 729 !
NBofoRt tBsheladB0Gnl 12MRANANSMh ULHMNref wibSiEed(a? abBient
temperature for 2 h, the organic phase separated and the aqueous phase extracted
carefully with dichloromethane. The combined extracts were washed with brine, dried
over Na,SOy, filtered and evaporated: 81.3 mg (rac,cis)-1-ethyl-8-(2-phenyl-cyclohexyl)-
1,3,8-triaza-spiro[4.5]decan-4-one as colourless crystals: (ISP): 342.4 MH",

Example 41

(rac,cis)-1-Isopropyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one

(rac,cis)-4-Isopropylamino-1-(2-phenyl-cyclohexyl)-piperidine-4-carboxylic acid amide

[3)

To a solution of 230 mg (0.89 mmol) (rac,cis)-1-(2-phenyl-cyclohexyl)-piperidin-4-one
in 2 ml FEtOH were added 94 mg (0.98 mmol) isopropyl amine hydrochloride and the
mixture stirred at ambient temperature until a solution was obtained (5 min.). Then 1 ml
water and 64 mg (0.98 mmol) KCN were added and the suspension stirred at ambient
temperature for 24 h. The reaction mixture was poured onto iced water and extracted

with dichloromethane. The organic extracts were washed with brine, dried over Na;SOy,
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mmol) KCNin 0.7 m water was added and the sol ution
stirred at anbient tenperature for 18 h. The reaction

worRoosisEemas poured onto iced water, made al kaPCTEP1wY4/011552

addi tion of cone, ammonia and gxtracted with AcCEt.
The organic extracts were washéd with brine, dried
t te T.
ARl R ok L AL B0, R AL TR OB e
cmclhbmheplp@@ne—s @rlusnfeilw @nrtellowz m, weage @xsadyed i8)1.5ml 90 % H,S0,

apﬁ{g?l%(lje@m eﬁgbwnt(t%nggtea@%]e fgx%\/@ }?Iﬁ%ésq ltl)x%x%f&gtre 8 p%ursdC art(t)) ?ced 25

I"'e”as
% Rpona@iis )mde)ﬁmuﬁyll veth dmh]oxc@xﬂeqhhmm e oyganotheye Wapivphed with

b?k%g@%%e;) Rf)a(l}gdzfﬁl?ecfie&i afds .e\ga%orAatéc'c? gy icpu%e%frogl?é Wa9 purified by
ﬂasla«:hxmm)tegtaﬂwmyﬁhm gebwith 32- At@FYMeO¥Lasodhesny:l D4—2 mg (rac,cis)-4-

P}h%h{ﬁ[% ﬁ;([%—gfel? %L %El(l)}llee {)Bjréech{g?e-% aﬁo’i@]?rh 1de as light
wdlmurleM\SAESP@:cﬁMéd\dﬁTto iced 12 % amoni a and
extracted with dichl oronet hane. The organi c phase was
washed with brine, dried over Na SO* filtered and

(eacappO¢ lafseprop¥hs-( ﬁmhdavlm]@hexvllﬂlhé BHIIJlaZEf-SI&d) Bypldecan-4- one
'12‘5 Sﬁl% Hga %t%%g%d?ogu}/e anr}l I‘Sealllcltlco% 1m1ne toP th'%‘%?ztth \96_1"8 carned out
if raaalpgy ®) B rdpdandid)) ami r40e)| an(dDrpyided (ragcik b hésoprdpyl-8-(2-phenyl-

%ﬁ@ﬁ g [Sadnsats DX &b.?an-g- u ‘J'E/ﬂowdo‘c Kot §. 132-134 °C, Ms

(([$EB)€356 SMH™ Benzy! - 8 (2- phenyl - cycl ohexyl )-1,3,8-triaz
a-spiro[ 4.5i decan-4-one // The last two steps (ring

cl osure and reduction of imne) of the synthesis were
Ieainklogy t(DEbtanip‘]e antledgiowing Exiaogip eridifoel)of dinaimplos) -af6dvere

I‘OVI d (rac, C|s-I-ben |- 8-(.2-phenyl - 52 .

E5eren Ry e eiveh slrinesattal a5 <Bret e gl myleble or
&RLabidli8 Sige Jaedatide: M p. 185 C I\/S (I SP): 404.6MH . In
anal ogyt o Exanpl e47 the f spi ropi peri di nesof
Exanpl e48 - 57 were prepar the gi ven starting
mat eri al that was either comTer CI al ly avail abl eor

g'gcigig)l— P—ecgfclt)ﬂe}gy?-% (2I ];heeily —cycFohe}IcEy)i?—qgl,Se-trfrasza-spiro[4.5]decan-4-one

057 2, -0

(rac,cis)-1-Cyclohexyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-4-one was

prepared from (rac,cis)-1-(2-phenyl-cyclohexyl)-piperidin-4-one and cyclohexylamine
hydrochloride: colourless solid, m.p. 183-185° C, MS (ISP): 396.5 MH".

Example 43

(rac,cis)—8-(Z—Phenyl-cyclohexyl)-1—(3,3,3-triﬂuoro-propyl)-1,3,8—triaza—

spiro[4.5]decan-4-one



(rac, cis)-8-(2-Phenyl -cycl ohexyl)- -propyl -
,3,8-triaza-spiro [4.5] decan-4-one (rac,

W@ 200804§@edchenyl - cycl ohexyl ) -1 -pr opyI -1, 3, 8-t r i BZEHEBN4/011552
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[4.5] decan- 4-one was prepared f
(rac, cis)-I-(2-phenyl-cycl ohexy<1r - pi peridi n-4-one and
propyl am ne: col ourless solid, M5 (I SP): 356H3M—|

pl P d ‘
@ @?F—Q/cl oprepylL-8-(2- pheny C'r\oﬂv‘i%ﬂ )-1,3,8-
piyr o[ 4—5tdedapnd-o N
,CIS) | - Oycl op y!)-|

- triazdsspiro[ 4.5] decan- 4- onewas pr epar ed from

¥ | . er | one and

S;‘? 32?2%2;1’%%%%%8%%%‘% rase BitdoRl oy Siss

sRiEpHd B dsrn4-are Wassgrepar%frym @ad,ds)-1- (2 -phenyl- cyclohexyl) -piperidin-4-
BH@QM&2%{rﬂpﬁgﬁrkﬁlkﬁmﬁeth%r%%:ﬁl—on%e Eour?e]ss sofid, mp_ P0E 156 C,

&QﬁthéﬂIQBMIﬁcl ohexyl)-1,3,8-triaza-spiro[ 4. 5] decan- 4
-one was prepared from 4
(rac,cis)-1-(2-phenyl-cycl gﬁ%We) -4pi peri di n-4-one and
but yl am ne: col ourl ess soI id, I\/S (I1SP): 370.3 MH .

g“?%r&?) @Jﬁ‘g{%‘?ﬁ %ﬂ%x’ ’% bUt CWP‘&?%’Ds‘p? BofiazasiRied Al dpcan-4-
oneae

T LT RTRIEE YU
ba¢ ﬁraﬁpﬁpyﬂedcfmh Qlaé‘,&y) 1= (ZJMeﬁﬂl-@tl@héag‘Igjﬁlp@ﬁgm -4-one and 2-

i s glb ut é | e h}gﬁoaﬂong l%uH]ess gum, MS ISP) 372.4 MH+

(rac,cis)-1-Cycl obutyl -8-(2-phenyl -cycl ohexyl)-1, 3, 8-t
riaza-spiro[4.5]decan-4-on% 53 - (rac,cis)- |G

ycl obut 71 - 8- xample 43

(p2h-enyl -cycl ohexyl ) -1, 3,8-triaza-spiro[ 4.5]decan-4-0

e ot ST 153 i
gb[alZ)dachai sy col ourl ess gum MS (I SP): 368. 2VH .

Haeb ke Thepanirglobesilo 1 §Rarparidiy dr Breshegl-J 318-Gisgat r | az

Spifd]u 5Pl tapli0ffeas pr&afed from (rac,cis)-1-(2-phenyl-cyclohexyl)-piperidin-4-

one and 1-(2-aminoethyl)-piperidine hydrochloride: colourless gum, MS (ISP): 425.5

MH?, 442.5 (M+NH,)".

Example 46

(rac,cis)-1-(2-Morpholin-4-yl-ethyl)-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-
spiro[4.5]decan-4-one ~
(rac,cis)-1-(2-Morpholin-4-yl-ethyl)-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-
spiro[4.5]decan-4-one was prepared from (rac,cis)-1-(2-phenyl-cyclohexyl)-piperidin-4-
one and 1-(2-aminoethyl)-morpholine hydrochloride: colourless crystals, MS (ISP):
427.6 MH".

Example 47

(rac,cis)-1-Benzyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one



(rac,cis)-1-Pentyl -8-(2-phenyl -cycl ohexyl)-1,3,8-triaz
a-spiro[ 4. 5] decan- 4- onewas prepared from

W@ e@s/04i169 - | - ( 2- phenyl - cycl ohexyl ) - pi peri di n- 4PCHEPENH011552
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pentyl am ne: col ourl ess gum NB (ISP): 384. 3IVH

Exanpl e 54 i henvl | ohexvl ) - |
. ex
lﬁ‘gc,{i%)]saa ?gnéﬁpﬁmv ! hi/k;-pﬂEX c){cﬁo B D%andlggfl c(e)lrbon%/tn)le

B(i\;)[S)-l - (3- Met hyI butyl) 8- (2 phenyl - cycl ohexyl ) - |

Q=D

za-spiro[ 4. 5] decan-4-one was prepared from
phenyl cycl ohexyl) - plper|d|n 4- one and
penty col ourless gum NS (I1SP): 384.3VH .

F%)( g(gggpg 7(3}1‘[1@3, abpEmg (0.80 yznglh bmngkisk § R aftexyl-dyclohdsyB)- ~piperidin-
tioaz én Is ;h;l@@ét& a?]cgvg%ﬁ{agﬁeéﬁ?ﬁxbl . femperatiyre 0.270 me (276,m) 2.52
%Wé%g egplaping e geistive wapemoledio (G paemedsolutiam of 168 mg (2.58
fongsl) KCH) ml 0.1 &1l W&%?Was Gd cl‘l:e!doatﬁgxt}{é go’l { %Sg'qt 3§'g’23“§ ?ﬁquerature

cl thl am ne: colourless foam
% 1 ’g g@agm%n@tgye_wasw@rm)ty liged twagdrs Brade alkaline by addition of

&(ﬁl‘cﬁhﬁ%l% SRl hith At 'flllé"&%ar?l@ 'e{ctgac[ts wel]e washed with brine,

%’il OV@F %&zﬁO@kﬁr@ﬁ er¢ evapotared. §he 2esphernydspoyitied ggfygm- |

en; om.
%}f’z‘?“‘i‘fg@@’ PHIR g R RSO 505 G GRE B Tuk g+
W@Ylawe%aﬁe( hWVlaWCbéex}dbpkp@ndmsgl -swbouitrilBs { y@)w oil, MS (ISP):

4G ¥4t . Exanpl e 57

%1gi,cis)-l-Phenethyl-8-(2-pheny|-cyclohexyl)-l,3,8-tr
i aza- spiro[ 4. 5] decan- 4- one
llgra?é‘ao cgépls%—g i '%hﬂ_z_ &R 1- PRI Cleolh ney 4',1 agb’oi?’cvl?c_atc{d amide
C, Ci Syu; -.(2-phenyl-cyclohexyl)-plperldln 4- one and
| am ne: colourless solid, M5 (ISP): 418.4MWH . -
58 (rac,cis) - | - (2Cycl ohexyl-ethyl)
-cycl ohex7l)-1,3,8-triaza-spiro[ 4. 5] decan-

- 2-phe
PA; solution of 255 mg (6083 mmol) (rac,cis)-4-benzylamino-1-(2-phenyl-cyclohexyl)-
piperidine-4-carbonitrile in 1.7 ml 90 % H,SO, was stirred at ambient temperature for
20 h. Then the mixture was poured onto iced 12 % ammonia and extracted with
dichloromethane. The organic phase was washed with brine, dried over Na,SO,, filtered
and evaporated. The crude product was purified by flash~chromatography on silica gel
with AcOEt/MeOH 2:1 as eluent: 176 mg (rac,cis)-4-benzylamino-1-(2- -phenyl-
cyclohexyl)- p1per1d1ne 4-carboxylic acid amide as off-white amorphous solid: MS (ISP);
392.4 MH"."

c) (rac,cis)-1-Benzyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one

13- 83

The last two steps (ring closure and reduction of imine) of the synthesis were carried out

in analogy to Example 40d) and 40e) and provided (rac,cis)-1-benzyl-8~(2-phenyl-
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one In the penultinmate step of the synthesis of this
exanple mcrowave irradiation was utilized as heating
WG ous0&116A sol uti on of PCT/EP2004/011552

(rac, ci s)-4-cycl ohexyl - et hyl ami no-1-(2-phenyl - cycl ohex
yl) - pi peridi ne-4- carboxylic 2%d ani de, prepared

0 t.0 Examl e, 40c) from
GRRbSIPET S-S B aners colopiess Pl Ao BrkssgMS
@St ahexvIFEt hyl amine, in a mixture of triethyl
orthoformate / acetic acid 95:5 was irradi ated by
m crowaves in a sealed tube to 120 C for 20 m nutes.

Thh@alogped Einple 17 tHefollaiSing ba‘:fpdﬁhﬁés]@ﬂﬂxmpw 48h- 370k e

PR Boptihe 8- lare iR LR LBy %P?w%gﬁcl%%%ﬂ%% or

ddstriteded tlaride@vapor at ed. The crude

(rac,cis)-1-(2-cycl ohexyl
( 2- phenyl - cydohexyl ) -1 , 8€W’¥Pé%é§spu r o[ 4. 5] dec- 2- en- 4
~one was directly used for t he | ast step, t he
eduction wt B as descn
rassich O Pheqsh- sl ORbRy Pravig ) BBy T deer SRSy
rzc,&ls)?»s %2—@5&1@5&%}18611&;@:[)41 %h%r(‘«@ﬁ Stri@ASpMasL.. Eﬁﬂ@déﬁréﬁdne s
ron1 r.ac, s -1 ( éﬁi hexylém- erlqé L
aaréééqoah ‘§»F1é)( MP eR CI¥9]8 @6’ PeIPFHAn 4 BR6 i Bigpylamine:
&tbhthss Mid( MIRISp)2d6 SV, | n anal ogy to Exanpl e 58
the foll ow ng spiropiperidines of Exanple 59 - 64 were
prepared fromthe given starting nmaterial that is

ei ther commercially avail apxfngle 4described in the
literature. Exanple 59 (rac,cis)- -

(3, 4-Di chl oro-phenyl) - 8- (2-phenyl -cycl ohexyl )-1, 3, 8-tr

Ex?g gls)zlﬁ"s(;yg o[p?%;i]‘{— D&Qﬁ&o Prgc gﬁﬁgﬁy li -1,3, 8( Enazra]l—esgulo [4.5] dle%ar?éfl-one
{ay,cis)-B-Grctopirepyd-8s G- plogral - chbe sy 1&%@%@%%@?6@& -one was

greg,n}fg fﬁo%a %a%)qsk:l( XP,Q%ZM ég%gﬁqr gzsp\gklhg%g?@aaa @ycﬂogﬁﬁﬁylamme:
aEBurlesybil, MEETR! TASOMHT" P

(rac,cis)-I-Hexyl-8-(2- phem&mﬁu)@oohexyl)-l 3,8-triaza
- spi ro[ 4. 5] decan- 4- one-

(rac,cis)-1-Butyl-8- (2-phenyl—cyclohexyl)-1,3,8—triaza—spiro[4.5]decan—4—one
(rac,cis)-1-Butyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro [4.5]decan-4-one was
prepared from (rac,cis)-1-(2-phenyl-cyclohexyl) -piperidin-4-one and butylamine:
colourless solid, MS (ISP): 370.3 MH".

Example 51

(rac,cis)-1-Isobutyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one
(rac,cis)-1-Isobutyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one was
prepared from (rac,cis)-1-(2-phenyl-cyclohexyl)-piperidin-4-one and isobutylamine:
colourless gum, MS (ISP): 370.3 MH*.

Example 52

(rac,cis)-1-Cyclobutyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro [4.5]decan-4-one
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(rac cis)- | -Hexyl -8- _ _
(2p- henyl -cycl ohexyl ) -1, 3, 8-triaza-spiro[ 4.5] decan-4-o0

Wmeoosasoips epar ed from PCT/EP2004/011552

(rac,cis)-1-(2-phenyl-cycl ohex7l)-piperidin-4-one and
1- hexyl am ne hydrochl ori de: cobPdurl ess powder, M

§,%§§g} 1%@%@‘ B LG By 115 inca-#pire i devso Hybne was
Prishesg font (13¢,8s k- l-l(Z—Zpﬁf;_&)ﬂt clc%ﬁee%) g@_@ﬁéﬁndﬂt -8R€and cyclobutylamine:
édl%%é% muyg&rgsyﬁﬁ%%é%% ,3,8-triazaspiro [4.5]

decan 4-one was prepared _f]Eﬁmlﬂ_é 8%, ds) -

| - (2- phenyl -cycl ohexyl ) - pi peridi n-4- one and

4- am nobenzo-trifluoride: colourless powder, M5 (ISP):
(mlswentﬁ(&*mpheﬁ)ﬂ-cydohe xyl)-1,3, 8 trlaza- 1ro (4. Sgdec]g?—zl-one

S e e SRR i)
[(repar 2 frebn— (831((;(23)menlbhew-%k'ﬂbﬁéfdﬂ))plber(cgn 2. 8nd d péééx%ggﬁea%e;

d - 4-
romefsrgélén i‘é IIS?%%EB 4 gl/clegﬁgxyl )Ogl perisdi n- 4- one

and 3, 3, 3- trlfluoroethylqg@g@ﬂ@yprochlorlde
colourless oil, M5 (I1SP): 396.3MH . Exanple 63

(rac,cis)-8- ( 2 Phenyl - cycl ohexyl ) -
(ga(ca:-ld)hldr@nﬁl’e;lg@buﬁd)% Xb- pﬁ%ﬁﬁ(fllc)yclohgky@ -1,8is87A5R h;l?o [[443 gclcan-fl—one
ec@ﬂ @3 Wf) B~ (%?hsfwlo%lpbwwnrh&& ~tylazaespiyd [45] de8an-4-one
s tprdtp’ai'@lsfﬁbrﬁ(@fac‘hsﬂld?c I—@%H@@ﬁ)-& pﬁpﬂ dr?g c{{xre%g]d
C

rac pheny clohex I) one and
§6 Eﬁﬁy ﬁ%? N EHOMDHS Qﬁﬂiocrﬂ ori de:
oIourIess SO|Id M5 (1 SP): 443 4 MH . Exanple 64

(rac,cis)-2

- Met hyl -1 - phenyl - 8- ( 2- phedyrmplediSohexyl ) -1, 3, 8-t ri aza-
spiro[ 4. 5] decan-4- one a)

(rag Ci s)-4-Pheny| am no- | phenyl - cycl ohexyl ) - pi peri
(Rfersis)-4- @%Fﬂ‘{ﬂ?%%hsc@a@?@)’hﬁﬁcé@wxﬂé}l 3,8-triaza-spiro[4.5]decan-4-one

(rac,cis)-1-Cyclopentyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-4-one was
prepared from (rac,cis)-1-(2-phenyl-cyclohexyl)-piperidin-4-one and cyclopentylamine:
colourless foam, MS (ISP): 382.3 MH™.

Example 56

(rac,cis)-1-Cyclohexylmethyl-8- (2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-4-
one

(rac,cis)-1-Cyclohexylmethyl-8-(2-phenyl-cyclohexyl)-1 »3,8-triaza-spiro[4.5]decan-4-
one was prepared from (rac,cis)-1-(2-phenyl-cyclohexyl)-piperidin-4-one and
cyclohexanemethylamine: colourless solid, MS (ISP): 410.4 MH". -

Example 57

(rac,cis)-1-Phenethyl-8- (2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5)decan-4-one
(rac,cis)—1-Phenethyl—B-(2—phenyl-cyclohexyl)-1,3,8—triaza~spiro[4.5] decan-4-one was
prepared from (rac,cis)-1-(2-phenyl-cyclohexyl)-piperidin-4-one and phenethylamine;
colourless solid, MS (ISP): 418.4 MH™,
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To a solution of 2.00 g (7.78 mmol)

(rac, cis)-I-(2-phenyl-cydohexyl)-pi peridin-4-one
W(Qa)oamﬂl% 40b) in 30 m acetic ac:| d were addedr@r/@B2004/011552

(21.8 mol) aniline and at 0 C slowy a solution of

1.42 g (21.8 mol ) potassium’ é%anl de in 5 mM water.

The m xture was stirred \zzg i&%gt tenperature for 60
h. The reaction nmixture wadPBfréd onto 75 m water

and extracted wi th dichl oronet hane. The pool ed

Gl égs?fio%“@n%ﬁ%&}ﬁ‘-@@h&ﬁ%f it Bl g ieoa Spirol4.5 decan-4-
o 2.90
Crae cis) phen Igam cycl ohexyl) - pi peri

U fHicRuenie B OF Teay b iy oPle PUGEoReRe BFedigHon wes
udh@@iqis\h@@kmgboa@cem 90 % and stirred at anbi ent

Rt focicsout-Gatobro Ry U O R <HRG P ine-4-

c%ﬁﬁyhd\d@fat‘irﬁﬁ? ﬁ&ﬁdré&&rﬁﬁog&uﬂl? tfi Eﬁﬁhtpl@qw)t%&g%acﬁ}#—l (2-phenyl-

exira svverevva water an ri

gﬁqﬁgﬁameq iRy e‘?‘@o““ér?éia8€%i‘§gt%}il%ﬁlneﬂ*ﬂe‘ TBpEE 03 Frosdny

oYS fdRtHatd 4 &eué/w'&é%bqas blrag ﬁfaatiaé@sf aRfywavsin 5 sdalcdlaudeto 120 °C
[adl en

wth an Ac
fQy 2 cmpyudss. %ﬁ%ﬁw%wquhmﬁ% diginearithgans. smmonia
eﬁﬂrﬁ’cﬁ‘:éd #Hith ﬁlﬁicﬁéiﬂéﬂfé&ié ItBe &ﬁhﬂln@ﬂb a&SphAsG A Revh &8 with brine,

ol i d: M5 378.
g :W?f Rastorf Seyachand, ega%orﬂﬁefla“;@%ﬁi'i? Z;fﬁepae‘s) FlE cpclaba-gry)-s-
A @-?)hényﬂfﬂyélbhg&l)of )3 gﬂrlgzaCﬁm%fM BTER)2- 8 -4(drRGyas directly used for the last

4-am no- cyc| o
sisppdeireduebion wsﬁﬂ%@é% 4561 s tbg g‘?ﬁ %émpie@(}ﬁp triethyl
orthoformate and 0.24nl AcOH in 4 nl tol uene were

heat ed flux f h.. Th
(Pt e 9 BT - Cidhr GFICTIRE AR eBio gy decan-s-

one s W@orﬁ'@ﬁc%&fla&tﬁﬁn‘ﬂ -tRidheg) -pienEihange afe

organic extracts _were was wi'th brin rledo r Na
coaohéxylethslaning hudwogblosidgte® ur}FPﬁeSObB ?B%PS

purified by flash-chronatography on silica geI with
AcCEtas eluent: 119

Ipragloey ©) Exarrmi@mtheggl lowipg spijepipsridingef Frymple$9g- G4 wers
pq;?agéc[ ﬁ[)é til-’i]: gﬁ/@n gtart ~Aat@AS tASt i bty YR QWA dvaili¥ie 65

ryst ation om pent ane provided an off-white
@mdlnﬂgl(wl@we 388.3MH . ¢ (rac
ci s)-2-Methyl -1 -phenyl - 8- (&ag{b@@yg cycl ohexyl)-1, 3, 8-t

riaza-spirof 4. 5|decan 4- one-
(rac,cis)-1-(3,4-Dichloro-phenyl)-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-
4-one
(rac,cis)-1-(3,4-Dichloro-phenyl)-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro{4.5] decan-
4-one was prepared from (rac,cis)-1-(2-phenyl-cyclohexyl)-piperidin-4-one and 3,4-
dichloroaniline: colourless powder, MS (ISP): 458.4 MH".

Example 60

(rac,cis)-1-Hexyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one
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A solution of 100 g (0.258 mmol)
(rac, cis)-I-phenyl -8-(2-phenyl -cycl ohexyl )-1,3,8 -

WO 2o0apa1spi r o[ 4. 5] dec-2-en-4-one in 10 | THF WeST/EPW0€011552

to -78 C and 0.300m of a 3M n%Mhyl magnesi um chl ori de
sol ution in THF was added dr op=w The m xture was

Se.
OGO RE i Do Bl o PR e B S £y Bireor Arreryas
fr2bar¥yl fraim Qaﬁ}aa)’f(]oi r(g%eﬁylﬁyulbﬁeﬁyh)epkpeﬂ&gg@—g?éjg}?}? g—@l@xylamlne
}ilyégeég V\éer' 8&8}1{1‘% nﬁﬁh%}g%lsg)f s?ffg pand egapor at ed.

The residue was purified by flash-chronat ography with
an AcOEt/ MeOH gradi ent as uent ;. 67ng

2- et hyl - | - phenyl - 8- ( 2- phe nﬂgﬁéiohexw ) -

1,3, 8- triaza spir[4. 5] decan- 4-one were obtained as a

%'a@s 8 Dol e R LR b i romta oenity T Bl

o$45]deaz;&4&mero [4.5] decan-4-one A solution of

$o0 8 |
%gg'é'g% {ﬂieaﬁew heopol-phsifroreethykelgmfl-1.38- flaza-
gpaﬂo@zz §teRi-alchel)A %@ep%r&lrﬁ&n‘?fh% c(sgﬂa(@pﬂzl@en%@;)doﬂeﬂylﬂ—@lperldm -4-

%Grﬂ/ S ogléc;aglr w-?S@g)%&gO gom of Msﬁ}@gon

n1xture was stirred at -78 for 30 mn and t hen al | owed
to warmto O . The reaction was quenched by addition
OfFNH OH (25 % at 0 and thEXWBJFg?e was extract ed
thr ee tines vvi t h di chI or omet hane The conbi ned organic
ayers were iltered and evapor at, eol
(rh@cw)e&(aml’élexAﬂscys@hml)e&(%Qifqr@gﬁr‘bﬁﬂwﬁa%értalswsmq f-5]decan-
NLACOEt/ MeOH gradient as el uent: 52 ny
?rac cis)-2-ethyl-1|-phenyl -8~(2-phenyl cycl ohexyl) -
rageis)- Bf(zé’ianﬂmwb[nm té2.3a3- wﬂ@ﬁéOWB b%ﬁatrlﬁ@dsm@[ﬁﬁ] decan-
%’ roglgwc%k E?epﬁpéglr%?rﬁ%e%q sw %héﬁ%?’l ?J gg}gh—gmg%}fl 3,3,3
9r1ﬂq030@hylammwpq)qh&x{mdesgtd@@éﬁﬁs oil-Mdh R) si?éééﬂéi on of
90mg (0.238 mml ) (rac, cis)-4~r
henyl am no-1| - ( 2- phenyl - cycl ohex Ig
Example 63

(rac,cis)-8-(2-Phenyl-cyclohexyl)-1-(2-thiomorpholin-4-yl-ethyl)-1,3,8-triaza-
spiro[4.5]decan-4-one
(rac,cis)-8-(2-Phenyl-cyclohexyl)-1-(2-thiomorpholin-4-yl-ethyl)-1,3,8-triaza-
spiro[4.5]decan-4-one was prepared from (rac,cis)-1-(2-phenyl-cyclohexyl)-piperidin-4-
one and 1-(2-aminoethyl)thiomorpholine hydrochloride: colourless solid, MS (ISP):
443 4 MH".

Example 64

(rac,cis)-2-Methyl-1-phenyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-

henvl-cyclohexyl)-piperidine-4-carboxylic acid amide
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pi peri di ne-4-carboxylic acid am de (Exanple 64a) in
ImM toluene were treated with 1.7 g (23.6 mmol)

WQ20080a%e/ pr opene. 220 ng (1.16 Mol ) pTsOH H MET/BP2004/011552

added in portions of about 50 at anbi ent
tenperature. An exotherm c reaction took place. After
cogpl etion of the last addition, the reaction m xture
Md with N NaOH and extracted several tines

or onet hane. The conbi ned organi c phases were

SO, filtered and evaporated to a yellow

whi was purified by flashchromatography with a
di chl oro thane/nethanol gradient as eluent The

[ re C
A0 EREPR BBl VR anmRD e yr BT Bhend!-o8dehergl- iperdin-t-one
(Emm;ds;ObZ 4n 3Q nd-acerki dayd were added 2.03 g (21.8 mmol) aniline and at 0 °C

( exj 4 riaza-spirol4.5
R LD PP Rt i S Tl tpesipe misture
MSStﬁMd at aﬁ’ﬂ:mmtdd:tﬁper&urE&ﬁrsmheTﬁd rddt@namitiR W& poured onto 75 ml

hwg%ﬁ a?‘f ik 4 %dd Vﬁ‘} 8{0 Toing h prglef xepctywerewybedwith

ac)ueous half saturated NaHCO3 solutlon and brine, dried over Na2804, filtered and

EFB5u51E SR Bosin B aiinect & BRmit oS ppesigine 4

éd:'rb@mtmle k3 yellow oil. The latter was dissolved in 20 ml 90 % H,SO, and stirred at

%1?13 P%ﬁngﬁgatgﬁofgg?QXZ rﬁa% ns‘}(‘#}gp : erl d Lﬂiﬁtg 20 rrh iced water,

dtel sohitida midealltadiae withrcoat X406 agl leiﬂ%ﬁﬂed With 511dﬂd}o?ﬁﬂﬁne The
e mxture

0..35 and
P4 SR Sorf e B Pl MEoAg A5 AvermesOpifered and
E\agoi‘alt@h Tie xtudeepro@usct thab pliefledbyt ﬂhsﬁQhF@mM\t@g Riphy over silica gel with

hac BB Bt i L e shpbuRiang - Ll apbrat siiohexy)-

ﬁiperldm@tldmboﬂyhé&lﬁ amide as a colourless solid: MS (ISP): 378.3 MH".
(rac, cis)-4-amino-1|-(2-phenyl cycl ohexyl) -

pi peridi ne-4-carbonitrile, was dissolved in 15 mM 90 %
bR@eYcisnt Phth 1 e (b -BherdMloy@dtextIR MRS -Aliabh &pirel4.2) die-2JdheN one
the m xture was poured onto i ced water, nmade alkaline
addi-¥j on of 45 nl cone, ammoni a and extracted with
he organi ¢ phase was washed with brine, dried
, filtered and evaporated. The crude

A solution of 85 mg (2.25 mmol) of (rac,cis)-4-amino-1-(2-phenyl-cyclohexyl)-
piperidine-4-carboxylic acid amide, 1.2 ml triethy! orthoformate and 0.24 ml AcOH in 4
ml toluene were heated to reflux for 24 h. The reaction mixture was poured onto iced
water, made alkaline by addition of conc. ammonia and extracted with dichloromethane.
The organic extracts were washed with brine, dried over Na;SO,, filtered and evaporated.
The crude product was purified by flash-chromatography on silica gel with AcOEt as
eluent: 119 mg (rac,cis)-1-phenyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]dec-2-
en-4-one as light yellow oil, which on crystallisation from pentane provided an off-white
powder: MS (ISP): 388.3 MH".

c) (rac,cis)-2-Methyl-1-phenyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-

one
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product was purified by flash-chromatography on silica
gel with a dichl oronet hane/ net hanol gradient. The

w@owosfumEes product crystallized at anbi ent tenpPCHEP2084/011552

and was triturated in Et O fi] ered and dried: 1.04 g
(rac, cis)-4-amnmino-1-(2- phenyl

SRIEUET L RIEER et s 0Bt £ el a5

tnaza@smmys dacyz:hmheomanlm l8FHF wagoddd tool8 °C and 0.300 ml of a 3M

Ar e B a7 RO e g et ypyise The i was
goirgedrat ei8TE fbr 8@ nbinxald ther&i@lldﬂvaﬂr{b d@rﬂnrto b.°20Thé fdafidtyvas

ort ated b crowa
e iR S eatls G R S ikade Bhrs bl tgedbree
t\(tij&h ‘|N519 drchlt:womedla?ﬂ%e\mhfbﬁneﬂr&gﬁﬁé Ia?&ﬁ ﬁﬁré/\dltie{]d on Na2804, filtered
| oro e or e, washe ri ne
A WAPGOwH: Nor repdue yiag P@?@%ﬂﬁaﬁﬂﬂaﬁﬁm%w ergg an
A&S]EMMGOH gradientsys elu@h&ﬂ?)tht g B-rhéthyl-1-phen Xl -8- (3 phenyl—cyclohexyl)
-C rlaza iro

B S8 e Sl S et sy AR 51 4 Gl less gy sonid: MS (1SP):
4oatdmimpl . To this solution were added portion-w se 206
g (5.44 mmol) and stirreaagﬁgmgblent tenperature for

1.5 h. Then the sol vent ated t he residue
di stri buted bet ween dichloronEthane and di |l uted

@afsﬂgaza-#% lmﬁﬁ B .Pbannﬂ?f@flo ngf %gftglgg;_gwp 4 legan-4-one

A B&uﬁéﬁl GﬁlW@Q(@QS%&h&}th«E Lied1 ylexwlaastk y@&[e&ﬂw 3,8-
on si gr adi
g Slﬁlf(ﬁjl gfﬁ‘f @g} (E,é)%?, ) 1.0 gl ] F was conPed to -78 °C and

o somaoﬁplmbﬂméhdﬁ@@m ?.r@msbﬁﬂﬂuae iwa@B&deardtEbRIsE The

mp. 126-128. C (from t 5.1 1SP): 314 1
WQureeNas stirred at 7% °C for 0 min and then aﬂov?re to V\(rarm o 0 °C. The reaction

xﬂrés@fueﬁtﬁe)d Y a@ﬂﬁl&xﬂiﬂmwﬁt@y bs) &t 0 2C Bhe iyd mexGleORReMricted three

8- trlaza spi.ro| i decan- 4-qgne To a sol on of
t;grylewlt](x glcb@rﬁwgﬂsane The com c1;1'1ed organic layers were grleu({ cl)n Na,SOy, filtered

iﬂ@&aﬁbﬁ)ed%ﬁ@re@ﬁﬁ@)ﬁa nfﬁ(ﬁﬁ&f‘@)xﬂﬁs}l -chrn&obal B Qﬁﬂh‘ anO|

% ecan-4-qne in wer e ad@g é&g
f*EP @Mr@mwﬂsentwlwoﬁaﬁéfr@&%b%ﬁ ﬂyaléenéfhé <é oyl-
é?clo%%zylﬂg 3 80tr%§a-§i9i9(l) U5 HEaR14USHd Wore bBalifdSR @h%@lo%hﬁ‘@foamy

he stirred m xture mas heated to 60 C for 5

soiel: MSdESR) ol 8.6 MH".
Example 66

(rac,cis)-2,2-Dimethyl-1-phenyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-
4-one

A suspension of 90 mg (0.238 mmol) (rac,cis)-4-phenylamino-1-(2-phenyl-cyclohexyl)-
piperidine-4-carboxylic acid amide (Example 64a) in 1 ml toluene were treated with 1.7 g
(23.6 mmol) 2-methoxypropene. 220 mg (1.16 mmol) pTsOH-H,0 were added in
portions of about 50 mg at ambient temperature. An exothermic reaction took place.
After completion of the last addition, the reaction mixture was treated with 1N NaOH
and extracted several times with dichloromethane. The combined organic phases were
dried on Na,SOy, filtered and evaporated to a yellow oil, which was purified by flash-
chromatography with a dichloromethane/methanol gradient as eluent. The collected

fractions were re-columned with toluene/diisopropylamine 9:1, yielding 28 mg
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m xture was cooled to 40 , 15ng (0.24 mmol) NaCNBH
added and the m xture kept at this tenperature for an

wa@odasosan@l hour. After keeping the reacti on nPRI/EPE04/011552

over night at ambient tenperature, it was evaporated,
the residue took up in 10 nl dithl oronet hane and 5 mi

Fregrarhmetne L e Ry BT RR b AP L1 & i POLL S decan-s-

ane asacbbairlssst fhadi stiid MSESPRARS.4 MidT.or gani ¢ phase
washed with brine, dried over Na SO, filtered and
evaporated. The resulting yellow oil (47 ng) were

Procedure®iby fl ash-chromat ography over silica gel with
AcCEt/ MeCH 9 : as eluent: starting materi al

were recovered and 4.7 ny %’Faé%]lggg)-l cycl o
rropylnethyl 8- (2-phenyl -cycl ohexyl)-1,3,8-triaza-spir

BltshecA L 208 & g ol ess 1) N 1 S8 9P e

@ﬁﬁ)iys}cf’ejagﬁmlo& (2- phenyl - cycl ohexyl )-1,3,8-triazaspir
] decan- 4-one . _ L .

To e}msol ution of 500 (2 85 mml)

S) - 2- phenyl - cycl ohexyl am ne and 40 g (0.29
SI um carbonate in 5 i EtCOH was added
e

[ d solution of 1.15 g (4.27 mol)
i hyl - | - met hyl - 4- oxo-pi peridiniurn iodide in 2 m
water and the m xture heated to reflux for 45 mn.

Tbanrolgioarof 123 gdddenimob) dedogis) t16(2aphirgireyd @repp tiparilin-4-one in
e B Al Rt G f ARG R AN rpagtn mixture
ativdecdfoa ﬁoﬁmt emﬂ thehe. asegaqctm r@@S cnudl was addrct angetbe mixture stirred at
R b ? al??llj E@%O e%c%{o 15?‘['11;4 W& cgﬁftedﬁélv}tn 10 ml water,
éﬁt@@té& il )hchkx(rampﬁhangl, Ithe;/mmlb’lax@/ bjganisipheseds tiashetl witkebrige, dried

?%f'c‘%zﬁ@h%ﬁvfsva%ﬂr@ﬁ%ﬁ ThE Poiliheld7 & Cprishsainer - phenyt

Fdolsdih) qli éhc&f}di@itaiboﬁttﬁhew& dlmd]\md imil 5 knl 90 % H,SO; and stirred at

(VRPN -
dikdBRe bRiddifiGe ot45sht dore! drytinottial a&rdpalxﬂaglcbd wychl AoiqBeyThe organic
phase was washed with brine, dried over NaySOy, filtered and evaporated. The crude
product was pdriﬁed by flash-chromatography on silica gel with a
dichloromethane/methanol gradient. The purified product crystallized at ambient
temperature and was triturated in Et;O, filtered and dried: 1.04 g (rac,cis)-4-amino-1-(2-
phenyl-cyclohexyl)-piperidine-4-carboxylic acid amide as off-white crystals: MS (ISP):
302.3 MH",

b) (rac.cis)-8-(2-Phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one

0 H
y

A suspension of 220 mg (0.73 mmol) of (rac,cis)-4-amino-1-(2-phenyl-cyclohexyl)-

piperidine-4-carboxylic acid amide in 1.2 ml triethyl orthoformate and 0.05 ml AcOH

was heated by microwave irradiation to 120 ° C for 10 min. The reaction mixture was



l,3,8-triaza-spiro[4.5]decan-4-one provided via the
internmedi ates (rac, trans)-4-

wWQ@b@sphEns no- | - (2- phenyl - cycl ohexyl ) - pi peri di NnPCBERZOHO11552
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nitrile (Ms (I1SP): 360.4MH ), and (rac, trans)-
I-phenyl~82(2- rhenyl - cyclohex??) ~1,3,8-triaza-spiro
C en- 4- gne
Py pPER el S priee 0t g gmmgamf phasgpphped with
BAAs piried [ovér. 193,80 Mltefedoitd easp dlr@ﬂedug‘}h@@&gﬁ@(@rﬁt ,Cigh Dphenyl 8-(2-
cedure

VS 390. 4
PRer Ty Rl iR At S ot Sy g CEbRoymo was
disébltadiia Zambipiethahdl. Tb digis sslutorowere bdded poltidhi-wide 206 Hh Qs 44
m

b it ot e o ot g
t¥dpazaed; phe %lﬂuéﬂﬁﬁﬂﬁﬁe&bdﬂw&n(cﬁ&ﬁﬁmrﬁetﬁénd dmddiRitedAmonia (1:1

FEesPe: Semepiad W aERrImRBTT Y BTN PE R RLPE TEiS0s

Bed¥t AHE @Bapolited. 1B cﬂﬂle(pﬂoé&t R0 bhrified byﬂadh%lirdﬁhawgf@hy on

ﬁ???%%’@%&@wbﬁ“ﬁﬁkr L

ﬁ@ﬁispﬁrﬁ 4151k HNnC4-0RE aLRRTed @ fstaltliB.$01 ¥R W28 NC\RbEIpentane/Et,O
S gﬁﬁt%%r AcCEt. The conbi ned organi c phases
P Wik rine, dried over and evaporated. The
crude product (160 ng yeI low oi |') was purified by

fI ) h I i ent, of
A lopzopvlmethyl-3q4( 2 -mh ahex ¥ 3235$Diro 4.5]decan-

21701_;13 rrg (rac CIS)- -met hyI 1. phenyl
8-(2-rhenyl - cyclggexyl)

3, 8-t 4.
Torfesol oG rme 1%@9&%@%@%@ 5{ k@é eny, Gxa%h ridza-
sﬁll ?[g@l dirélnfj?ggiﬂfmﬁlﬂi@ﬁ{ thege idﬂeﬂg\zﬂw Gnl (12.4 mg, O 1§ mmol)

e we .
P HePIP ey Fb RGNS 15 DREHIY (Tt TLmytg L fapiim(rlS ™
et dilpESpSPAE. Thé srrlesdRureAvRHRateEXABPPE fok)5 1aMtheh fige reaction
corresp ondln al k I hal i de.

Cihirg i) S RyALIC: phaieD 24 R BODR A B Hy e the mbgure kept
&t Hhid %ﬁae?ﬁhf%ﬂ P hdR6&RH ﬁo@ﬁ @xfter keeping the reaction mixture over night
(rac,cis)-3-Ethyl-|-phenyl - é henyl cl ohex A ﬁl
agampjeas terapAratyre ity @?fad’r?r@fe‘évﬁ PR W ichloromethane
(aalnlﬂy5| A 119 Wa‘@l\l/ﬁllang bibréd dtQeitignt t&ﬁb&‘dfdr@ﬁc& 19GhindThSslurry was
filtered through a Dicalite pad, extracted with dichloromethane, the organic phase
washed with brine, dried over Na,SO,, filtered and evaporated. The resulting yellow oil
(47 mg) were purified by flash-chromatography over silica gel with AcOEt/ MeOH 9 :1 as
eluent: 19.1 mg starting material were recovered and 4.7 mg (rac,cis)-1-
cyclopropylmethyl—S—(2—pheny1—c7clohexy1)— 1,3,8-triaza-spiro[4.5]decan-4-one as
colourless oil: MS (ISP): 368.4 MH".
Procedure C

Example 68

Preparation of (rac,trans)-1-Phenyl-8-(2- phenyl—cyclohexyl) 1,3,8-triaza-
spiro[4.5]decan-4-one

(rac,trans)-1-(2-Phenyl-cyclohexyl)-piperidin-4~one
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Exanpl e
(rac, cis)-3-1sopropyl -1-phenyl - 8- (2-phenyl -cycl ohexyl)

W0 Rqo3/08166 | aza- spi ro[ 4. 5] decan-4- one PCT/EP2004/011552
(rac, cis)-3-1sopropyl -1-phenyl - 8- (2-phenyl -cycl ohexyl)
-I,3,8-triaza-spiro[4.5]decan1@1'one was prepared by
alkylation with isopropyl iodide: colourless solid: M

P): 432.6 MH . Exanple 72
cgTir8) - 3- Benzyl - | - phenyl - 8- ( 2- phenyl - cycl ohexyl ) -1,
: aza-spiro[ 4. 5] decan- 4- one
C, Cis)-3- BenzyI-I-phenyl-8-(2-pheny|-cyclohexyl)-l,
3 8-triaza-spiro[4.5]decan-4-one was prepared by
&b kyolatioonf HW0thg (285 yimdl) tuat,trens)ed-pheyil-tcgclglodxiydminsand 40 mg

P
§O|2§ r)umo?)ﬁg)oég’%{;%f {)gﬁaecgg{ ﬁle %ﬁﬁ%@%&lééﬂk dlio)p ‘1\713«6 gsolu??}n of1.15g
M-.Ziunyioj)-l etbyB-ltmq:thzla@pmp-@q[emdﬁﬂ]mmegéndeziln dmd veater and the mixture

agﬁ%xgﬂ&x for 4mlgyfhwwer)wis add & tc[)b]?a %gﬁb{eﬁgteﬂygrmure and

ecan- 4-on a sol utiadn
mtmlcyedsfmt}eh@]it Th8 c@mbinied pegagyi axtrpets Eﬂed@waahedwmﬂx@rme, dried over

%S%é] ii‘l?e;% Jgd g)eap%g%‘f) ‘%‘ﬁ? %!Iglugmg %I‘Iﬁi} g{g d\?ﬁ%@' pﬁﬁﬁlﬂé by flash-

ane
dddfmit@@’ry c(r(hﬂﬁ:hge}rmmh hemd/mmﬂt pilab#d mg)(mrtmmyhih(a@henyl-

cl;ﬁeon %?ﬁp"etn LR ?810%}0113‘&{% 8b). %gé@%ﬁ ture for

Heactl on Hoxt ure Was enc ed"with 10 n

saturated aqueous NaHCO -solutlon and extracted with

Sﬂ&n@g x8rt]h) énzydank)-{ 132-|phtxliw-lcy¢iuhq7dyy) -p1pa;dint4r ommm]@)je following
rl?%) %@ﬁ:,seagtgqe%saea C%e%b)relll oY xa’e s%tlaet%yl 8- ph%i"}ﬁ C%ighexyl) ‘
ft S(SSErMEﬁ-hyﬂre Ha]dechni4- 3n€8[9m1v1dad masbe e rn sl atescang, trang)et-
ghffg\’}é&:ﬂ%}i ?g pﬁ%qyiﬂrc % ))quer - —carbomtnle l\f{S (ISP): 360.4 MH™),
and (rac, trans)-1-phenyl-8-(2-phenyl- cyclohexyl) 1 3 8 tr1aza—sp1ro[4 5)dec-2-en-4-one
(MS (ISP): 388.4 MH™), (rac,trans)-1-phenyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-
spiro[4.5]decan-4-one as colourless solid: m.p. 254-256 °C, MS (ISP): 390.4 MH".

Procedure D

Example 69

(rac,cis)-3-Methyl-1-phenyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one
To a solution of 100 mg (0.26 mmol) (rac,cis)-1-phenyl-8-(2-phenyl-cyclohexyl)-1,3,8-
triaza-spiro[4.5]decan-4-one (Example 1) in 5 ml DMF were added 10 mg (0.42 mmol)
sodium hydride and the mixture stirred under Argon at ambient temperature for 30
minutes. Then 60 mg (0.43 mmol) methyl iodide were added to the yellowish solution
and stirred for further 2h at ambient temperature. The resulting reaction mixture was
evaporated, dissolved in water and extracted with AcOEt. The combined organic phases
were washed with brine, dried over Na;SO4 and evaporated. The crude product (160 mg
yellow oil) was purified by flash-chromatography on silica gel with a gradient of
dichloromethane/methanol 95:5 to 90:10 as eluent: 27.1 mg (rac,cis)-3-methyl-1-phenyl-
8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one as colourless crystals: MS
(ISP): 404.6 MH™, '
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4. 5] decan-4-one in 2 m nethanol was debenzylated with
hydrogen in presence of 30 ng 10 % Pd/ C at anbi ent

W0 esoppsEbar e over night. Then the reaction m XPCF/EP2Ma$011552

filtered through a silica gel gﬁd and the filtrate
evaporated: 70 ng |- (3-nethyl=butyl)-
|,3,8-triaza-spiro[ 4. 5] decan-4-one as col ourl ess
sol i d: mp. 103-105 C, M5 (I1SP): 226.3 MH . c

I awlagydo ExarBple 29 Fkbﬂjfoﬂxwmg\spirob@xﬁﬂlhei of( Brarrgiiiyl = baiivgte
érfé%eﬁ 5{0{1]1 gﬁé&@ - -Cilhenylsg ?ﬁapﬁ‘enyi1 cy&ghex%) al 3:, 8- ltrulgzlagsrfm% [4.5]decan-

4@@3(]&:@&1@1& lbandftbedor&sﬁoﬁdimgﬁhylﬁahdl@[4 5] decan- 4- one
in2mM EtOH were added 0.11 nml (162 ng, 1.65 mol)

cycl ohexene oxide and the reaction m xture heated to
reflux tenperature for 16 Bxamplemofurther 0.5 m (0.5
mmol ) cycl ohexene oxi de were added and the m xture

refluxed for additional 6h. Then the reaction m xture

(mas,me)#&Wﬂﬁ)&ll@@@@ﬂ&(b@h&ﬁﬁkﬂyﬂbﬁ@cﬂpﬂHB @RELUPIrERAF | @dan-4-one

R S p BB BRI PP heil P g e puire o s.om

Waagiepared by alkpletib@methithyd ickidy: eWlodeeks Z&ICUMS (ISP): 418.4 MH™,
(rac,transy 8- (2- hydr oxy-cycl ohexyl) -1 -(3-
nmet hyl -butyl)-1,3,8-triaza-spiro[4.5] decan-4-one as
col ourl ess sol i d: m p. 140pddrple7VS (1 SP): 324. 3MH . -
63 - d) rac- | - (3-Methyl-butyl
-)8-r2-o0xo-cycl ohexyl)-1, 3, 8-triaza-spirof 4. 5i decan- 4-

I -4-
%i‘?ggl@)t ?;#SIJ% 1%@@;12?25((3 ﬁgl)%iéflfh ex%/l%i\)@?)l ?,3 (80rR}a RPPbM.5]decan-4

g hyl - butyl)-l 3,8-triaza-spiro[ 4. 5]decan 4-one in

%c@) §Jj§d)¥ﬁ' 1 g- (Z@he@!ﬁ?cl@ﬁgcyg ?5%"&1&2%&&[@ 5]decan-4-

n1ne dr op-
aeg ves mApaed b‘sdkgla(lqn withhspprgpyd indide: celppdsss d@hcbww SRk 432.6
ﬁﬁgplex in 1.5mM DMSO The m xture was stirred at

ent tenperature for Ih. Then the reaction m xture
was poured onto 15m wat er ExampleX2ract ed extensively
wi t h di chl oronet hane. The conbi ned organic extracts
were washed with brine, dried over filtered and
guapie)-3tBedzylilhphenyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one

(rac,cis)-3-Benzyl-1-phenyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one
was prepared by alkylation with benzyl bromide: off-white solid: MS (ISP): 480.5 MH".

Procedure B

Example 73

(rac,cis)-8-(2-Hydroxy-2~-phenyl-cyclohexyl)-1-(3-methyl-butyl)-1,3,8-triaza-

spiro[4.5]decan-4-one

a) 8-Benzyl-1-(3-methyl-butyl)-1,3,8-triaza-spirof4.5]decan-4-one

Ve
by




resulting 186ng brown oil were purifiedby
fl ash-chromat ographyon silica gel with AcOEt/MeOH 9: 1

wa@gooswand . 123ny PCT/EP2004/011552
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rac-1-(3-nethyl -butyl)-8-(2-o0x0-cydohexyl)-1, 3, 8-
triaza-spiro[ 4. 5] decan- 4- one a8 yel | ow sh crystals

,E ﬂ¥stalllsat|znof a s ygle fromEt O prOVqu
O 5RiFier Of LY e (%d08 mmpl) d-banzyid 3. yigzagpirol 4 éeen#—one (m.p.
By4- (66*@)‘%1&1&)'2 068 1h1Z4s. |2 nll1 , 0. 571 rrllmolé 1sov§1lﬁralldegy?e in3 ml 1 2-

XY.- enyl - cyclo -1 - -bu
51%&32%%’&% Ve aé@?? 1&%@%@5 13 Sggwabtreae%ﬁﬁrpwr@ﬁ and the
A TEE ﬁi@rea:’at@ ﬁﬁiﬂl Iélnb} {_en?p)er:gur(ezfor 16 h. Thenhthe reaction mixture was

y uty 0X0 exy

ﬂuezlcg @f mtgigx@ﬁﬁwtad %%@B&Naﬁ%%es oy emd xhacted pith
QRBlo26kEMhaAt. Thé GrnRnimki@es Q}eﬂ@wmhe@fmtﬁ blqn%Mirled over Na,SOy,
ggﬁﬁ II|th|un1squt|on én THF a ter h -70 ,

and gvaporated: 138 mg Sobergyl-fny3- rqetb% bﬁﬁslbjl 38 -ﬂlw-
y51ddchiuialies9 kotbliRsss chysthtdmig neoadded, MAftar: fhehy MH",
ﬂhﬁj-1701tr(1:e reaction massqﬂgnc gﬂsby addltlon(éEQS
20 % aqueous NH4C -sol ution. The m xture was extracted
Wi 113 MRl 108 RPBLTR eria sk Nir6 ITBIdBEA. LhgaNi ¢ extract s
washed w th brine, dried over filtered and evapor at ed.
The R s [ting 157 ng brown oil was purified by
omat ography on silica gel with AcOEt/MeCH 9:1

? t: 60 ny

-8-(2- hydroxy 2- phenyl - cycl ohexyl ) -1 - (3-
nethyl tyl)-1,3,8-triaza-spiro[4.5]decan-4-one as
annrpho omder mhich could b e crystallised fromlﬂ

8sgg1t%nsc§f%§0 (8 415/S tgxol‘?P)benZ}go éS—methyl %)fl%yqpll % 8/ fHiaza-
rd‘M@l] &ot¥in 2~ pheinpl miiyeihahieboyds)deberplyned with Bydoger imzaesence of
|ro 4 4- ope a)(rac, tra . .
déﬁ%ﬂg g%f)gf}g{%ﬂ})e)ra}(t dVﬁg,fu_gF? ):Ihgn l}e rg%%:1o§1pm1r g was
fﬁﬁbfiﬁ&ﬁfblu@ﬁ QRftica 84 pa cé'ih@ t}}jd filtrateconpouted: Wasg r@paethgl-butyl)-
rom ¢ycl ohexe oxi de an o
b AR fgﬁaféea%oae Wfqlﬁﬂé%gﬂl‘%g? 035 °C, Ms (1sP): 2263
mrgcedur e descri bed for the synthesis of
(rac, trans)-8-(2-hydroxy-cycl ohexyl)-I-(3-nethyl -butyl
)-1,3,8-triaza-spiro[4.5]decan-4- one (Exanple 73c).
@5 %c,t&ﬁ@nﬁh Hydroxy-cyclohexyl)-1-(3-methyl-butyl)-1,3.8-triaza-

8-(2- droxy cycl ohexyl)-1-phenyl -1, 3, 8-triazaspiro|
s obtai ned as colourless solid, M
(1SP): 0, 3MH .
N
oH >
o8 by

To a solution of 225 mg (1.0 mmol) 1-(3-methyl-butyl)-1,3,8-triaza-spiro[4.5]decan-4-
one in 2 ml BtOH were added 0.11 ml (162 mg, 1.65 mmol) cyclohexene oxide and the

reaction mixture heated to reflux temperature for 16 h, then further 0.5 ml (0.5 mmol)
cyclohexene oxide were added and the mixture refluxed for additional 6h. Then the
reaction mixture was evaporated and the resulting 404 mg colourless oil purified by flash-
chromatography on silica gel with AcOEt/ MeOH 9:1 as eluent. Triturating the pure
fractions in pentane/Et,O 1:1 provided 79 mg (rac,trans)-8-(2-hydroxy-cyclohexyl)-1-(3-
methyl-butyl)-1,3,8-triaza-spiro[4.5]decan-4-one as coloutless solid: m.p. 140-142 °C,
MS (ISP): 324.3 MH",
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b)
rac- 8- (2- xo-cycl ohexyl ) -1 -phenyl -1, 3,8-triaza-spiror4

WO 200d@eEn6 4- one The title conpound was prepar erCT/EP2004/011552

(rac, trans) 8-(2-hydroxy-cyclohexyl)-I-phenyll,
3,8-triaza-s riro[4.5] decan-4=%he in anal ogy of the
procedure described for the synthesis of rac-

| - (3-nethyl -butyl)-8-(2-o0xo-cycl ohexyl) -

&) Bc8- 3 Mada SR PB42 ko d9€l8Rexdt) - RS- triExA SR G 4.8 REbLan-4-one
rac- 8- (2- Oxo- cycl ohexyl') -T-phenyl -T, 3, 8-triaza-spiro[ 4

5] diﬁé one vvas obt ai ned as yel I ow solid, M
é’ | -8 (2 Hydroxy 2- phenyl - cycl ohexyl ) - I - phenyl - |

8 tr|a a-spiro[ 4.5l decan-4- one The title conpound
was prepared from

Taaceel(edsdmtlen}pﬂbﬁemgl(oél i ke, kraBs)83-( 2-hadmspicydphexyl)-1-(3-
p e o (:yg gﬁr%@) ﬁ gSCtrr} %gplgog‘g%{ elcéuli ql urglln% af]@c}ﬂg}(orgethgne, 1.7 mi
pmo end 385 (Tﬂ(k@&ing)@Sﬁnphéwiet}qdmhmh avay biddd-at B-"Retrby-wise a

urr}/ | ? 26#(9 IB% Es S"} o a%iﬁ}lzf?lé %rlchjde #ﬁrg 580 g'm%fcl,ﬁ éé( ?l’é)m%ﬁso The

hnxthmwwzhs- du,r&d&t hmanate&mera:n{ltb fbt Iﬂnaél?irentth@l‘mdvmmlxture was
%)() L2 neg g?m(l) water ané gxt?aoc ed e‘xte%%v&%t%@h did8tnd¥hhe. The combined
()f@ﬁxccaxﬁ‘)aetS W Wabhéd with bripbetridd)over NydQoxfliayd hmi'lemybljated The

%%s@ﬁ%%@éh&&%&%\ﬂgog Vg%g%g?é%ﬁ #)F %a%lrc eCﬁ%Qto%ra%ﬂ? ohfica gel with
%agEgMeDIEIX?ﬂ- as;ed&heﬂyis )ng raphe(ﬁy:hueﬂhbe&Fyl)HB -4z-aspicydphexyl)-1,3,8-
bR A8 TR B DS R BRI R B0 AL o
(e,acpoiiiled 8-coRulilydroomporndhany 144y 66 ‘tﬂi}M& (I)spp 3023 Hhy
| -butyl)-- 65 - |, 3,8-triaza-spiro[4.5]decan-4-one
(Exanmpl e 73e). (rac cis)-8-[2-(4-Fluoro-phenyl)-2 -
By e Qxiy)-8Y ! 1opdsyy-D-phepflendbhéxyl)-1-(3-methyl-butyl)-1,3,8-triaza-
3,8-triagza-spiro[ 4. 5] decan-4-one was obtai ned as

NEEL055PRd, M5 (1SP): 424.4MH . Exanple 76
(Moacsoled)solution of 108 mg (0.336 mmol) rac-1-(3-methyl-butyl)-8-(2-oxo-

éﬂ?&é&é&%{l}ﬁv ?r g)%]xz e %kg ﬁ%lCl %Iﬁg)l(a/ .L) )mllaEE bﬁﬁywas dd%’eg al-70°C
dropwise 0.43 ml of a 1.7 M phenyllithium solution in THF and, after 1 hat -70 °C,
further 0.2 ml (total of 90 mg, 1.07 mmol) 1.7 M phenyl-lithium solution in THF were
added. After 1 h at -70 °C the reaction was quenched by addition of 5 ml 20 % aqueous
NH,Cl-solution. The mixture was extracted with dichloromethane, the combined

organic extracts washed with brine, dried over Na,SOy, filtered and evaporated. The
resulting 157 mg brown oil was purified by flash-chromatography on silica gel with
AcOEt/MeOH 9:1 as eluent: 60 mg (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3-
methyl-butyl)-1,3,8-triaza-spiro[4.5]decan-4-one as amorphous powder which could be
crystallised from Et,O: m.p. 192-194°C, MS (ISP): 400.4 MH",

Example 74

(rac,cis)-8- (2-Hydroxy—2-bhenyl—cyclohexyl)-l—phenyl- 1,3,8-triaza-spiro{4.5]decan-4-
one

a)(rac, trans) 8-(2-Hydroxy-cyclohexyl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one
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The title conpound was prepared from
rac- 8- (2- oxo-cycl ohexyl ) -1-phenyl -1, 3,8-triazaspiro

w@ d005p4decan- 4-one and o-tolyl-1ithiumin anal PQYER{004/011552

t he procedure described for thg4synthe5|s of
(rac, cis)-8-(2-hydroxy-2-
rhenyl - cygl ohexyl ) -1 -(3-nmet hyl - butyl)-l 3, 8-
trlazan»N o[ 4. 5] decan- 4- one (Exanpl e 73e)

(2 Hydr oxy- 2- o-t ol yl cycl ohexyl ) -

3 8-triaza-spiro[4.5]decan-4-one was

g;ﬁkcolourless solid, M5 (1SP): 420.4M

rac, ci s)

8- (2 Hydr oxy- 2- pyri di n-4-yl - cycl ohexyl ) - 1- phenyl -
The B Q edmapenyst was [rdpEpd feveaycibhoreae Thigletant! [lephleaybbaydd
[P
r aC g@g]?gcaglyc oD (leg( r§1/ 3105}1 of the rR/rloceIdu§e gescrlb%dz facl)g the sgnthesw of
r4c,5}i eﬁcéﬂﬁhﬂdromcmidledcylpﬁr 3dxgnlethyi -bhitylai,B 13- mlazai-s;g;o[éﬁldecan 4-

S f
R G S R SR Sy 3 ey
spitnit.§]decin-3;@e was |0btaane;i|ms mol[odrlsisdehcaM&(Irsﬁé 3(.’)&)561\(111[* e
73e). (rac,cis)
8- (2- Hydr oxy- 2- pyri di n-4-yl cycl ohexyl) -
b) mhérfA-Okoydeheiyhzbpbeaivi-a[38-Glaecnive U Hdecanas one
obtalnedHas colourless solid, MB (1SP): 407. 4MH

(raac 8 [ 2- (4- Chl or o- phenyl ) - 2- hydr oxy- cycl ohexyl ]
,3,8-triazaspiro [4.5] decan-4-one The
m und was prepared from
rac 8 (2-0xo~cycl ohexyl ) -1 -phenyl -1, 3,8-tri azaspiro
frfle ﬁhe Q&ﬁ?&%r?d@ Reprapsed ol QEQ‘UBH?W ?&J&W&él@hexyl) 1-phenyl-

anal og rocedure descri b nt hesi s
&8,8- tr1aza—sp1ro [4.5] decan 4-one in analogy of the procedure descrlbed for the

F}Vrﬁlﬁesfs')o?}acsl (% n@&ﬂfl%yl?%p@%cﬁﬂkﬁﬁﬁ)ﬂﬁl 9-tr a'ZQ-%pﬁ‘@[ﬁ"B}decan 4-

riaza-spirof decan-4-one ( Exanp| e
7Bef xa(xmn@i,)st)ac@ 122050,5@@1@(@1@1;991%@)71 -1,3,8-triaza-spiro[4.5]decan-4-
gné‘%gsr SPH¥mey & %Ws'o 1d|1\g§|@1%@¥|325'4%ﬁ'+t riaza-spiro[4.5]

ecan- 4-one wa talned as col ourless solid, M

(1SP): 440.4MH . - 66 - Exanple 79 (rac,cis)-8-

QE( rE&/ 85)039( 2 %{&@f&bﬂb %h@m}f lcvﬁXﬁéXgh ex¥hiyl 1B va-spiro[4.5]decan-4-

o-1TrTazasp

one
The title compound was prepared from rac-8-(2-oxo-cyclohexyl)-1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one and phenyllithium in analogy of the procedure described for the
synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3-methyl-butyl)-1,3,8-
triaza-spiro[4.5]decan-4-one (Example 73e). (rac,cis)-8-(2-Hydroxy-2-phenyl-
cyclohexyl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one was obtained as off-white solid,
MS (ISP): 406.5 MH".

Example 75

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

The title compound was prepared from rac-8-(2-oxo-cyclohexyl)-1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one and p-ﬂuorophenyl;lithium in analogy of the procedure described
for the synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3-methyl-butyl)-
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4.5] decan-4-one The title conpound was prepared from
rac- 8- (2- oxo-cycl ohexyl)- |-phenyl-1,3,8-triazaspiro]

wd 28Ftdensn- 4- one and 3-pyridyl-lithiumin anal PQYEPR{004/011552

the procedure described for tbﬁ 5 synthesis of
(rac, ci s) - 8- (2-hydroxy- 2- phenyl'-cycl ohexyl ) -1 - ( 3- et hy

i, g [Butriaka-spirei 4 %ﬂ d&ﬁﬁ@%é@&&%ﬂe 7%13)d GeoA '318?1'80[36(4(1§X0r%ppheny1) 2-

%Y(E)BXYE Fg‘)b}@x(lb‘ JFB}GFlBIX%f’@ tsiard-sthirp[3.5yd ecyridedrexwds)obtdined as

AbeMssk sdlid3 M- z3-8RiNiaf4. 5] decan- 4-one was obt ai ned
;s palesygllod?gglld QI\I%H(ISP): 407. 4MH . Exanpl e 80

rac. cis)
g-(z-kydroxy-z-pyridin-2-yEmewb66exyl)-l-phenyl-I,3,8
-triazaspiro [4.5] decan-4-one The title conpound was
repared fromrac- 8- oxo-cycl ohexyl) -1 -
5%%9)-81(;é1y81rm-%matg§yﬂ1cmlohe:@1)dbphmy&-lmtm -spiro[4.5]decan-4-
gayridyl-lithiumin anal ogy of the procedure
descri bed for the synthesis of

Thegtletompaundaris paeraxyd @opireoih oyt gblekphl)-L panfTet §5-triaza-
é}:n@%ﬂ& gj(d)ec;ln §40§)e ahd | %Efl %1&11[1:11[ in anl](cj)g)(rzg hg' p?oncedl(lre cﬁag@&ed for the

gntirsislpli{rasgis 2803 hiydiaxy 2-yphaybtpdeheyyl) -1-(3-methyl-butyl)-1,3,8-

1!r aQQ %511%0[4 SLc%ec?x? 1! Vé]r%z(gx%%*zfe%wagEcg-?—(%ﬁ)}c?rgm_—la—o -tolyl-

@;@hﬂnptyé) 1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one was obtained as colourless

]ﬂc ﬁ*ﬂgi@ Chl or o- phenyl) 2- hydr oxy- cycl ohexyl ]
riazaspiro [4.5] decan-4-one The

t|tIe conpound was prepar eikainmdey7

rac- 8- (2~oxo-cycl ohexyl)-1-phenyl -1,3,8-triazaspirof

4. 5] decan- 4-one and mchl orophenyl -1ithiumin anal ogy

(@hc,¢ihes- (- Hydohoy 2-plasdinidsdecytbhetyite 1-phohyiclss, s- thza-

éﬁa }§2-8-%2 hydr oxy- 2- phenyl - cycl ohexyl ) -1 - ( 3- met hy
ﬁﬁ@glszTé Bt riaza- spiro[ 4. 5] decan- 4- one (Exanpl e

Tiaetitle dongmunidsyas @r{p%re(@fréﬁﬂr@&-@{(hwl-&ydohe 1)-1- phenyl 1, 3 8 triaza-

B A PRI T e e B et for
hé OyrdtMidis. of Eraae3) -8 - @2hydroxy-2-phenyl-cyclohexyl)-1-(3-methyl-butyl)-1,3,8-
triaza-spiro[4.5)decan-4-one (Example 73e). (rac,cis) 8-(2-Hydroxy-2-pyridin-4-yi-
cyclohexyl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one was obtained as colourless
solid, MS (ISP): 407.4 MH".

Example 78

(rac,cis)-8-[2-(4-Chloro-phenyl)-2-hydroxy-cyclohexyl}-1 —i)henyl- 1,3,8-triaza-
spiro[4.5]decan-4-one

The title compound was prepared from rac-8-(2-oxo-cyclohexyl)-1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one and p-chloro-phenyl-lithium in analogy of the procedure
described for the synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3-methyl-
butyl)-1,3,8-triaza-spiro[4.5]decan-4-one (Example 73e). (rac,cis)-8-[2-(4-Chloro-
phenyl)-2-hydroxy-cyclohexyl]-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one was
obtained as colourless solid, MS (ISP): 440.4 MH".
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(rac, ci s)-8-[2-Hydroxy-2-(3-nmet hoxy- phenyl)-cycl ohexyl
] - -phenyl-1,3,8-triazaspiro [4.5] decan-4-one The

wWo paos@4esrpound was prepared from PCT/EP2004/011552

rac- 8- (2- oxo-cycl ohexyl)-1-phenyl -1,3,8-triazaspirof
4. 5] decan- 4-one and m net hoxyplenyl -1ithiumin anal ogy

of the procedure- 67 - desgrib or the synthesis of
(rac,cis)-8-(2-hydroxy-2-3ﬁ@ﬁ?ﬁgaiclohexyl)-l-(3-nethy
|- - butyl)-1,3>8-triaza-spiro[4.5]decan-4-one

aaﬂ@-@-@%ﬂ&m&w%ﬁﬁﬁ O%F’% éﬁ‘lﬁ%}z@ é%l’rl%? Zhgi( d

spﬁra[u:ﬂ]d@aﬁl-mﬁe obt al ned as off-white solid, M5 (ISP):

?@&tt?ecqog)mm? 2V3P~|§7€FIP65@§1 foorp racobf-0xg Rk ) L-Phgstib 8- triaza-

sblra u@¢aa2zﬁoﬁpaﬁcp£ @yﬁhﬁq&ﬁwﬂm é—’iﬁ%%‘%@ titd grb@ed@@m&bm@ed for
par e from 0-CcycC

th ?)Wéxﬁlgﬁswwf G,y ﬁé%gg’ﬂmfﬁ(fz'@hﬂwé’é&@ﬁhwgn%(%ﬁ&th}’l butyl)-1,3,8-
tﬁairacw!t;pﬂoﬂé B%CPE&{STFlSdﬂeQEﬁnQLQM 798). trRECIY- 94 2HY Roke s GyiBRI3-y1-
%1813@@553-13!3&9%1%11&@9-8211’9 HeH(lpcany-pppway phtained as pale pgllow
soti@W1s l(sPh, H7@-MHrl aza- spi ro[ 4. 5] decan~4-one (Exanpl e
73e). (rac,cis)-8-(2-Hydroxy-2-p-tolylcydohexyl)-

| - phenyl -1, 3,8-triaza-spir mpid Yhcan- 4- one was

obt ained as colourless solid, M5 (1SP): 420.4W .
npl e 84

(€¢%S>c& &y Hydyoxy2apwidinghylemeloperhy I-phenyiylefh dtyjazsy c| ohe
s{ﬁ?ﬁjohkd%@ﬁ{‘?;"oak 3,8-triazaspiro[ 4.5]decan-4-one The

I'e conpound was prepared from
leda®qommdm pedpaxed from rph 8rigtoxp; gclghellal-abpii dj3,8-triaza-

ilr%w 4 Q€ MY é%r i@ RlA ?rﬁﬁ%@% of ltflé fk‘o%ﬂdr@ described for

the roc descr ynt hesi s
the synthesis of (rac,cis)-8-(2- hydroxy— -phenyl- cyclohexyl) 1 (3 methyl—butyl) 1,3,8-

Rl s AR ARSEN L) exsldholy.d Bty .

' aza-s can-4-one
Fhexyl)-agpheind) 1,338{t12a2(a5§p¢o|’} tldecanopionn yiay obtalned as off-white solid,

%-(Wd@y ohexyl ]- -phenyl- , ,8-triaza-spiro
AhY A+ one was obtained as col ourl ess solid, M5
(1SP): 474.3M . Example 81

(rac,cis)-8-[2-(3-Chloro-phenyl)-2-hydroxy-cyclohexyl]-1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one
The title compound was prepared from rac-8-(2-oxo-cyclohexyl)-1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one and m-chlorophenyl-lithium in analogy of the procedure
described for the synthesis of (rac,cis)—8—‘(2-hydr0xy—2-phenyl-cyclohexyl)—1—(3-methy1—
butyl)-1,3,8-triaza-spiro[4.5]decan-4-one (Example 73e). (rac,cis)-8-[2-(3-Chloro-
phenyl)-2-hydroxy-cyclohexyl]-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one was
obtained as colourless solid, MS (ISP): 440.4 MH™.

Example 82

(rac,cis)-8-[2-Hydroxy-2- (3-methoxy—pheny1) -cyclohexyl]-1-phenyl-1,3,8-triaza-
spiro(4.5]decan-4-one

The title compound was prepared from rac-8-(2-oxo-cyclohexyl)-1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one and m-methoxyphenyl-lithium in analogy of the procedure
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Exanpl e 85
(rac, cis)-8-[2-Hydroxy-2-(4-nmet hoxy-phenyl)-cycl ohexyl

wQ 2005k -1 , 3, 8-tri azaspi ro[ 4.5] decan- 4- onePdTTEP2004/011552

title conpound was prepared from
rac- 8- (2- oxo- cycl ohexyl ) -1 -phédyl -1, 3, 8-triazaspiro|

4- .
SicP RS b BaE R BB dr - %%@%@i&nglg%x%a' (et
bﬁlt}ﬁl}ll QLSSﬁrI&a-(sglr@Mdiﬂ fc¥n - &ihe(ll‘khm %ciseh Qi@élc)sﬁj 8-( Birtdwy-2-(3-

r d
E‘)’XY “%’1?%{6’1)6‘? 8X)§)]§ 1.1:@12' 1 le3 %—t%lgz%gs%?ro 4.5 deca(nEL)l( o?lg Iwas obtained
%f%yed@hawﬂs)(fsmq%mm*] -1 -phenyl -1, 3, 8-triaza-spir

o[ 4. 5] decan- 4- one was obt ai ned as colourless solid, M

(I1SP): 436.5WH .- 68 - Exanple 86 (rac,cis)- 8-
[ 2- Hydrox7 - 2- Example 83 ( )-

§4t-rif|uoroFethyI phenyl ) - cyclohexyl]-l-phenyl-l 3, 8-

riazas riro[4.5]decan-4-qne The tit]le co

(precpario-Hyiamep S0l bexsIaiegshrl syl 3 5 tiaza-spiro 4 5] decan-4-
gePhenyl -1, 3,8-triaza - spiro[4.5]decan-4-one and

p trlfIuoronethylphenyl-llthlun1|n anal ogy of the

Thedtbechormep agad ovas peepatasrfram sac i iaxerayclghexyl)-1- phenyl 1,3,8-triaza-

égrg% )d]egaéx(-% 0¥ 96 gyt‘% —H&Wlm ﬁﬂ&lb%}h 4 ongréce&%e RS RBED for the

raz |ro deca

syBéiesis Of @@9,05)3§=(3-h5' Id)@}ﬂé’ clphexyl)-1-(3- meth}’lngut}’l) 1,3,8-
P ~tolyl-
t"nngBLﬁPJ gg&ézé{él 4 &?}E@m@%%wg&%g%ﬂé msa@g&gifyn 2-p-toly!
@dlobeprﬂl)eé@hsmﬂf]di’) frigaaspirol 43ldeda-A-onExAsp btaingg as colourless
S()ngwﬁ)gﬁ}pg ﬂHior o- phenyl ) - 8-[ 2- (4-fl uoro-phenyl)-2

exyI]-I 3 8-
triaza- sp|r0[4 5] decan- 4- one a)

(rac, trans)-| - (4-Fl uor o- phésapiple 84 ( 2- hydr oxy- cycl ohexy
|)-13,8-triazaspiro[ 4.5idecan-4-one The title

conmpound was prepared from cycl ohexene oxi de and
(raé,ds)‘-s-l{im(méfﬁnehlpk() ~phényd)-2-hydroxy-cyclohexyl}-1-phenyl-1,3,8-triaza-
r|ﬁ¥ 0[4 5] decan-4-one in anal ogy of the
éé “i bed for the synt hesi s of

Th@ﬁﬂé é(ﬂﬁpt)urﬁ} W2 pryphrek ftonyrat-Bh@xgio-cfclah@xyhed tphenyiut, §,B-triaza-
splro 2 ’S?detcglll : %Sépalnﬁ%[tl dichlorophenyl-lithium in analogy of the procedure
described for the synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3- methyl-
butyl)-1,3,8-triaza-spiro[4.5]decan-4-one (Example 73e). (rac,cis)-8-[2-(3,4-Dichloro-
phenyl)-2-hydroxy-cyclohexyl]-1-phenyl-1,3,8-triaza-spiro [4.5]decan-4-one was
obtained as colourless solid, MS (ISP): 474.3 M.

Example 85

(rac,cis)-8-[2-Hydroxy-2-(4-methoxy-phenyl)-cyclohexyl]-1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one

The title compound was prepared from rac-8-(2-oxo-cyclohexyl)-1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one and p-methoxyphenyl-lithium in analogy of the procedure
described for the synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3-methyl-
butyl)-1,3,8-triaza-spiro[4.5]decan-4-one (Example 73e). (rac,cis)-8-[2-Hydroxy-2-(4-
methoxy-phenyl)-cyclohexyl]-1-phenyl-1,3,8-triaza-spiro[4.5] decan-4-one was obtained
as colourless solid, MS (ISP): 436.5 MH".



5

10

15

20

25

4. 5] decan- 4- one (Exanple 73c).
(rac,trans)-I-(4-Fl uoro-phenyl)-8-(2~hydroxycycl ohexyl

WO 20065/08186 t r i aza- spi ro[ 4. 5] decan- 4- one was obt BETTER208$011552

of f-white solid; M5 (ISP): 348.4MH . b

rac-| - f 4- Fl uor o- phenyl ) - 8- (2-"8®o- cycl ohexyl ) - 13, 8-tri a
za- spiro[ 4. 5i decan-4-one E The title conpound was
prepared fromin anal ogy JPamPE 8% ocedure descri bed
for the synthesis of rac-

(3-net uty ( 2- oxo-cycl ohe
(saws):ﬁz 3 zZ) %Hé&momﬂlyféghemfﬁ@’c Oé@aﬂblghmlyl 3,8-triaza-

g%pﬁs GécalﬁLLpgﬁQ phenyl ) - 8- ( 2- oxo- cycl ohexyl )-I tr|
zaspiro[ 4.5]decan-4-one was obtalned as
Emt;tga compo@pgp;as peeperesl fipm rac§-(2roxe; qyplgyxexyl) 1 phenyl 1 3,8-triaza-

sflrg @ﬂ?@c&%?ﬁ%@%ﬁ %rﬁ%%_tnﬂﬁoré)r meth lphenyl 11th1um in analogy of the procedure

cl ohexy
d-fenshe emthesssquémmsaBoﬁehw:%exw?mhenﬂdﬁsl@b%dhw -methyl-
r -2 (4-
Wt@?l"’lﬁt E{ZQ 1roﬁ1 n 4 one SE(;c;gnple 7(':3e()) (éa;(c,ase) -8- {2 Hérdroxy 2-(4
tgiflupicapethd pheoyld- cgylgg@g}] hpb@fgfl-éﬁaﬁv triaza-spiro(4.5]decan-4-one was
?@$§ t nanalegy of the procedure
(g)et%%:lgc%soc olr&dt elaslgfr‘?t(?ljg [ 4sZ@of P
(rac, ds)-8-(2-hydroxy-2-phenyl - cycl ohexyl) -1 -
(3-nmethyl-butyl)-1,3,8-tri FpiPh g7 o[ 4. 5] decan- 4- one
(Exanpl e 73e). (rac cis)-1-(4-" Fluoro-phenyl)-8-
[2-(4-fluoro-phenyl)-2-hydroxy-cycl ohexyl] -1,3

gg bR .@ﬁcﬂig&g{yg‘é@%@?&qgfgfoga.%@@ﬁkgmr@%&sa@aﬁﬂemm 3,8-

{r1aa a:—,spnlrc[)ztsad‘{can{%ex@l or o- phenyl) 2- hydroxy cycl ohexyl ]
4 [) -1 3 d i

4§gﬁ45k%aﬁimaﬁm- r henyl) 8- (2- oxo- cyclohexyl)
I, 3, 8-trjaza-spiro[4.5]decan-4-one and

p-chk%ggghenyl-lithiun1in anal ogy of the procedure

descy ,for the synthesis of
- 8- ( 2- hydr oxy- 2- phenyl - cycl ohexyl ) -1 -
nmet - butyl) - 1,3,8 -triaza -
spiro[ 4.5] decan- 4-one (Exanple 73e).
(rac,cis)-8-[2-(4- Chloro -phenyl)
The Hilecampowndivetryrkd frony esrdobw@e orisdeyanyl1-(4-flworo-phenyl)-

i,gtg r1rarz§§}§1r(§[%[5 éecgk/%e—g%%nglﬁggmwg%éﬂﬁﬁﬁe@élbed for the
synthesis of (rac,trans)-8-(2-hydroxy-cyclohexyl)-1-(3-methyl butyl)-1,3,8-triaza-
spiro[4.5]decan-4-one (Example 73c). (rac,trans)-1-(4-Fluoro- phenyl)-8-(2-hydroxy-
cyclohexyl)-1,3,8-triaza—spiro[4.5]decan~4—one was obtained as off-white solid; MS (ISP):
348.4 MH".

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

5&%

The title compound was prepared from in analogy of the procedure described for the

synthesis of rac-1-(3-methyl-butyl)-8-(2-oxo-cyclohexyl)-1,3,8-triaza-spiro [4.5]decan-4-
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Exanple 89 (rac,cis) - | -
(4- Chl oro- phenyl )-8-[2-(4-fluoro-phenyl)-2-hydroxy-cyc
WO otvsxyiipe |, 3, 8- triaza-spiro[4.5]decan-4-one BYT/EP2004/011552
(rac, trans) - | -(4-Chloro -
phenyl ) - 8- ( 2- hydroxy cycloheXﬁPT |,3,8-triazas

OBFM ?fcgrﬁaﬁ}c' 40 g%gg%}eafl)g%t E)gg Ocy filexyl)wla§8 triaza-

sbird [4: 3} cah o= ekl gbtained as off-white solid; MS (ISP): 346.3 MH",
3 8-triaza-spiro[ 4.5]decan-4-one in anal ogy of the
procedure descri,bed for the- 70 - synthesis of

cﬁ (138, cfsT- 2118 ) Fidorb SsHRM Gl 09 b~ Coy i o eptieny ) 12- hytr bR B%ol%%ﬁﬂ’il,s,&
C).

[,3,8-triazas rlro[4 5] decan-4-one (Exanple

w&& £¢a loro- r

'ﬂ]erme)co&pban@wdg Qﬁéﬁ'fﬂﬂﬁi(é&i “(4-fluoro- phenyl) 8-(2- oxo- cyclohexyl)
triaz iro 5]d 4on1e1 vvzﬁotalned

1@b$ @@eqa@ggo& Frs]ﬁ%n(f% -Qp§ anég}lu?mqp enyl-lithium in analogy of the

prragedhre(d“esémearfer 1he Wh}assof((ga&:m s:@ach;e&}wh)pﬂenﬁ @clbhexyl) 1-

aza- spirof 4.5l decan-4-o0 The tit

(érr@ggylelaltylr)—drﬁ 8- trlaza-spn'onl 5] decan 4-one (fxa Iir'p73e rac,c1s) 1-(4-
F(lﬁ@f% ﬁHeﬁﬂ?-)S 2: @44111%}'08;15}&%11 ?eﬁw&rm%r -yt dhedylpa o ediahexy |

riaza-spir decan- 4- on I N
SPH@ 495 Jdecnc-eneiwatohtpbad pvkeht Bf%n%‘i/?ﬂl’ﬁey&s(?%g 2‘92/ afler.
rac-1-(3-nethyl -butyl)-8-(2-o0xo0-cydohexyl)-1,
8~triazaspiro[ 4.5]decan-4-one (Exanple 73d) .
rac-| - (4- Chl or o- phenyl ) - 8-pmpledtycl ohexyl ) -
I , 3,8-triaza-spiro[ 4. 5] decan-4-one was obt ai ned as

ght yellow solid; M5 (ISP): 362.2 M ﬂ(
({ac(,ds)Eﬂﬁ[Zafleb}mevry)lh)m‘ﬂ) Pshydnoxyteysiobexyl]-1-(4-fluoro- phenyl) 1, 3 8-

| oh -1, 3, 8-
1a% 1r%[ @%%ﬁ %X%Peggﬁ ?1 g)r% The title conpound was
'Dhieeqlﬂ?a’ @a’hﬁmmdlwas prepared from rac-1-(4-fluoro-phenyl)-8-(2-oxo- -cyclohexyl)-
4- chl 2.1

{ 8 % tgaé §pgro ;;‘9 égc{e I‘P[ %yqﬁe é@é& 3&‘1‘3833@ gﬂﬂﬁﬁﬂ ih-analogy of the

lprofcédme desphibed/for thiet synthesis nf @rmﬁ@g@r(bﬂwdmﬁrblmhmglohexyl) -1-
: %esc{bé(rgyt_yg {%%I'}nazc‘ay g}:t Hgg 5 e%!l Co);xéz (Eﬁamglle 73T:) (rac,cis)-8-{2-(4~

CRloa® phyiyl borthytoxly caplshexyi ak @@ppxmpherw})dbéértmzaone
.«a(pnoé[lérlrgjdeecan-g-)one ra?%bgahnse)d as c&l%urless solid; MS (ISP): 458.5 MH".

Example 89

(rac,cis)-1-(4-Chloro-phenyl)-8-[2- (4-fluoro-phenyl)-2-hydroxy- cyclohexyl]-1,3,8-
triaza-spiro[4.5]decan-4-one
a) (rac,trans)-1-(4-Chloro-phenyl)-8-(2-hydroxy-cyclohexyl)-1,3,8-triaza-
spiro[4.5]decan-4-one
N

0
OH grl\?
Cl

The title compound was prepared from cyclohexene oxide and 1-(4-chloro-phenyl)-

1,3,8-triaza-spiro[4.5]decan-4-one in analogy of the procedure described for the
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Chl or o- phenyl ) - 8-[2- (4-f 1 uoro- phenyl ) -2-hydr oxy-cycl oh
exyl]-1,3,8-triazaspiro[ 4.5]decan-4-one was obtai ned

wa@sgoosohwes | ess sol id; M5 (1SP): 458. 4MH . ExanpP€T/8P2004/011552
(rac,cis)-1-(4-Chloro-phenyl)- % [ 2- (4-chl oro- phenyl)-2
-hydroxy cyclohexyl]-l 3, 8- t1/0aza- spiro [4.5]

R RS e STBRUALRES B SRBI o i

sBird [4| ﬁﬂeca&pfl—bﬁlé Gﬂ?}&hﬁjﬂﬁ%ﬁt} Aratearand- (4 Chloro- phenyl) -8-(2-hydroxy-
Cgégg%?’bg]&gg3?1%%-"1‘-1@1%35#13&&% naI e WS ogtame Gas I?:crﬂouﬁess oel MS (ISP):

RAMEI'S) - 8- (2- hydr oxy- 2- phenyl-cyclohexyl)-l-
(3-nmethyl-butyl)-1,3,8-triaza-spiro[4.5] decan-4-one
(Exampl e 73e). (rac cis)-1-(4-- 71 - Chloro -rhenyl) -

B rac-1-(4-Chloro-phenyl)-8-(2-oxo-cyclohexyl)-1,3,8-triaza-spiro{4.5|decan-4-one
[2-(4- chlﬁro phenyl) - 2-hydrox7-cycl ohex7l]-1,3,8-triaz

aspi r s 4n5] decan- 4- one was obtai ned as colourless
sqlid; ){ISP) 474.3M . Exanpl e
njac ¢ 8 [ 2- (4- Fl uor o- phenyl ) - 2- hydr oxy- cycl ohexyl ]
[fijf ,3,8-triazaspiro [4.5] decan-4-one a) (rac
Fwdroxy cyclo eyl - 1 p-tolyl- 1 3

8- trlaza EITO 4.5 decan-4-one PH The title conpound
was prepaFed from cycl ohexene oxi de and

Thé’tn‘lé)é&h') dund: v&as%é@%&ﬁ@bﬁﬂiao‘ha’ﬂs}iﬁqa[bhforafp&ehﬂ) -8-(2-hydroxy-

ana t he procedure described f
Qyplo@pyg}%() 1 3,8- trlaza-splro [4. 55 :‘fecan 4- orlle 1?1 analg(gy (t)th the p¥ocegure dsescrlbed for

&%@ﬁﬁheés éf?ramsté%a&hﬂymtm@sw dxd-c &ﬁ&mﬂwlef gauﬁazh; -,

I aza-spiro[4.5]d ecan- - -
(pived4 b dears)- AsmeéEWWl%% Jegact b %Orphﬁni’% g4 ?Xos%klhe"ﬂ)‘
I B%Z@ﬁQA Néﬂio 4 sfd&&%%ftz&w%%b%doﬁﬂ@hﬂ@%mom FMBKISPE: 362.2
MeH: 8 (2- O(O cyél ohexyl)-1-p-tolyl-1,

8-triaza-spiro[ 4. 5i decan- 4-one CHJON M - The title

conpound mas_orepare% (rom

MO -cyclohexvl]—1,3,8—

ia%- éir@@% apéafxﬂ gé] decan 4 one | n anal ogy of t he
for.the syntheS|s of

The tifle c«anpemrt@/mmmryd oppragyloldcshlpronehapy))-§-(Zoso-cyglghexyD)-

i%,SS-QiarZQJsﬂirg’[h%&@cgn A one and p-fluoro-phenyl-lithium in analogy of the

procedure described for the synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-
(3-methyl-butyl)-1,3,8-triaza-spiro{4.5]decan-4-one (Example 73e). (rac,cis)-1-(4-
Chloro-phenyl)-8-[2-(4-fluoro-phenyl)-2-hydroxy-cyclohexyl]-1,3,8-triaza-
spiro[4.5]decan-4-one was obtained as colourless solid; MS (ISP): 458.4 MH™.

Example 90

(rac,cis)-1-(4-Chloro-phenyl)-8-[2-(4-chloro-phenyl)-2-hydroxy-cyclohexyl]-1,3,8-
triaza-spiro[4.5]decan-4-one

The title compound was prepared from rac-1-(4-chloro-phenyl)-8-(2-oxo-cyclohexyl)-
1,3,8-triaza-spiro[4.5]decan-4-one and p-chloro-phenyl-lithium in analogy of the
procedure described for the synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-
(3-methyl-butyl)-1,3,8-triaza-spiro[4.5]decan-4-one (Example 73e). (rac,cis)-1-(4-
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one (Exanple 73d).
rac- 8- (2- oxo-cycl ohexyl)-1-p-tolyl-1,3,8-triaza-spiro]

wd 2@pdensn- 4- one was obtained as |ight yel |l ow¢Dar0M3011552

(1SP): 342.3MH . c¢)

(rac,cis)-8-[2-(4-Pluoro- phenyﬂ) 2- hydr oxy- cyclohexyll
(?llrlpfbebfg% ) 8- r@ (§ chfdr@éﬁ@ﬂ?ﬁf Qlfhryérc%&y c%l%ﬂnxyﬁ' ?g% tr1aza-
&par@ILBS](dzca@xen@y ER hgtayie)ias cqloumddsy bolld; BIBUEP): 4243 Mt of
4.5] decan-4-one and p-fluoro-phenyl-lithiumin anal ogy
of the procedure described for the synthesis of

(rac, ci s)-8-(2-hydroxy- 2- ghamylle 8y cl ohexyl ) -1 - (3- net hy
|- 72 - butyl)-I1,3,8-triaza-spiro[4.5]decan-4-one
(Exanpl e 73e). (rac,cis)-8-[2-(4-FIuorophenyl)

(x &, ¢is)eB-(3Y4-Fluoro-phenyl)-2-hydroxy-cyclohexyl]-1-p-tolyl-1,3,8-triaza-

| -p-tolyl-1,3,8-triaza-spiro[4. 5]decan 4-
g’h‘éf%%%}%"ﬁ‘éd as off-white solid: M5 (ISP): 438. 4NMH

a) (Eacarapls p 892-Hydroxy-cyclohexyl)-1-p-tolyl-1,3,8-triaza-spiro[4.5]decan-4-one

(racipls) -[ 2- (4- Chl or o- phenyl ) - 2- hydr oxy-cycl ohexyl ]
-I- net hgxy- phenyl ) -1, 3, 8- triaza-spiro [4.5]
ope~ My (rac, trans)-8-(2-H
N4 ghexyl ) - | - (4- met hoxy
-phenyI) ,3,8-triazaspiro [4.5] decan-4-one The title
compoun s prepared from cycl ohexene oxi de and
| - (4- et y- phenyl ) -
l,3,8-triaza-spiro[ 4.5]decan-4-one in anal ogy of the

e
QpiﬂoILBSBietem dxms i noaldgy. cﬁ]thaj[a:oafducte dcﬁenb@(ﬁmdheesyﬁﬂm)ls of

r -
ére‘? ﬁ Q%Uﬁz)é gc}r%ﬁ—}_%cﬁjcg{%@ (iy lggt%?y%étyb éélé g atna%?—scplro [4. S]Sdecan -4-
ol ExaegledSch c@faomrahe)s&-(%d{}rddoxyk@c]{dhm)l -136MmI@N:B,8- tbaza-
SRR sy ey P s s s I P A M o

spi ro[ 4. 5i decan-4-one The title conpound was prepared

anakmgy ofothe procedure descrlbed for the synthesrs
0

Lﬁyl but yl ) - 8- (2-oxo-cycl ohexyl)-1,3,8-tria
zaspiro 4 5] decan- 4- one (Exanple 73d) .
rac-l-(%:ﬁéthoxy phenyl ) - 8- (2- oxo- cycl ohexyl ) -

The title compound was prepared from (rac,trans)-8-(2-hydroxy-cyclohexyl)-1-p-tolyl-
1,3,8-triaza-spiro[4.5]decan-4-one in analogy of the procedure described for. the
synthesis of rac-1-(3-methyl-butyl)-8-(2-oxo-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-
one (Example 73d). rac-8-(2-oxo-cyclohexyl)-1-p-tolyl-1,3,8-triaza-spiro[4.5]decan-4-
one was obtained as light yellow foam; MS (ISP): 342.3 MH",

¢) (rac,cis)-8-[2-(4-Fluoro-phenyl)-2-hydroxy-cyclohexyl]-1-p-tolyl-1,3,8-triaza-

spiro[4.5]decan-4-one

The title compound was prepared from rac-8-(2-oxo-cyclohexyl)-1-p-tolyl-1,3,8-triaza-
spiro[4.5]decan-4-one and p-fluoro-phenyl-lithium in analogy of the procedure
described for the synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3-methyl-
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|,3,8-triaza-spiro[4.5]decan-4-one was obtai ned as
yellow oil ;M5 (ISP): 358.2MH . ¢) (rac,cis)-8-

W@ 2606040@h¢ or o- phenyl ) - 2- hydr oxy- cycl ohexyl ] -|PCHEP®DH011552

oxy-rhenyl)-1,3,8- triaza-spirg [4.5] decan-4-one- 73
- The title conpound was prepared from

Hlﬁﬁ)Jl'S(Ef‘IﬁgQ;zth @‘{]g@%]n d4e onz(, gEdcang 7a3ﬁ&0(¥ac,c1sr368)(¥2 )(4 Fluoro-
Bheri) 3riards Wgﬁg,y[clqhexcm—arp toiylahaBagyZaes‘pmolﬁe.S]Hee&ﬁ-dkﬁrﬁ was

%?%gé%%%?%f%’ﬂ tggﬂ%ri%€§1§§)s geggﬂ}f cycl ohexyl) -1

(-3-methyl -butyl)-1,3,8-triaza-spiro[4.5]decan-4-one
(Exanple 73e). (rac,cis)- i%i?kﬁ %4 Chl or o-
rhenyl) - 2- hydr oxy-cycl ohe 4- met hoxy-
henyrl)-1,3 8- triaza-spiro[4.5]decan-4- onevvas
t ai S I | e ol,i d; | SP): 470.
ocggg%&é@ﬁcﬁgn:%?lgH}é%ZﬁmydroKy—c%ogxexy%)-1 (4-me oxy-phenyl) 1,3,8-
t{inzoespiiod}.5 Blef2h-Hypdieoxy - 2- phenyl - cycl ohexyl ) -1-(3, 3, 3-t
a5 I(1fe1c £3hg- 8 r(?-@/vd)ro)(%cvcﬁ)hte)r&l)afa 2P$étﬁo£v4bggny ?ﬁg,%-—tﬁi-a(z)arle 2
§Q§g@iidamﬁ¥k8né2 Hydr oxy- cycl ohexyl)-1, 3, 8-tri aza-spir
0 [4.51decan-4-one To a solution of 400 g (2.58 mmuol)
l,3,8 iINaza- spi ro[ 4. 5] decan-4-one in 5 mM EtOH were

aggle 7>rrg (4.25 mol ) cycl ohexene oxi de and the
gf xtirel heated to reflux for 16h. The resulting

pensi s evaporated and the residue purified by
shchr ography on silica gel wth nethanol as

el uent: 547ong of (rac,trans)-8-(2-

hydr oxy- cyél ohexyl )-1, 3, 8-tri aza- spi r o[ 4. 5] decan- 4- one

'Iglé (gi\‘/ﬂ\g | O m‘bbﬁﬁ& waf gfélegarg& fﬂ)gﬁr%‘? (1'1‘ %ggeucfﬁé%aind n ﬁﬁtme%oxy—phenyl)

1(3r>f’at:rlqzmpgp t4 ﬂﬂemf%ommmlogaybé thetpergddprd dds@8i3edt foi fHeu

%f_lﬁes?sr &Rm%ﬂre)ns 8%2%@6%c%?%~%ﬁéﬁﬁ% ')-A‘.l,£§~%r1aza~

ution

spireld; t deranid-gng @mmim@’&y) dyecitoime) §4(P-HyBosy-tydateagpilr@-

n%etg @lﬂ?&?l ulg? gg‘ﬁ%%.n%ﬁ o4, L@ga{rgél %918 gﬂ? mo?)talned as colourless solid;

MS (ISP): 360.3 MH".

b) rac-1-(4-Methoxy-phenyl)-8-(2-oxo-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one
O N
0 N>
N j
O\

The title compound was prepared from (rac,trans)-8-(2-hydroxy-cyclohexyl)-1-(4-

methoxy-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one in analogy of the procedure
described for the synthesis of rac-1-(3-methyl-butyl)-8-(2-oxo-cyclohexyl)-1,3,8-triaza-
spiro[4.5]decan-4-one (Example 73d). rac-1-(4-Methoxy-phenyl)-8-(2-oxo-cyclohexyl)-
1,3,8-triaza-spiro{4.5]decan-4-one was obtained as yellow oil; MS (ISP): 358.2 MH".

¢) (rac,cis)-8-[2-(4-Chloro-phenyl)-2-hydroxy-cyclohexyl]-1-(4-methoxy-phenyl)-1,3,8-

triaza-spiro[4.5]decan-4-one
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1, 2-di chl oroet hane were added 500 ng (2.36 mmol)
sodiumtriacet oxyborohydri de and the m xture stirred

wa@eooamoiilent tenperature for 64 h . Then the reBCI/EPIW04/011552

m xture was quenched with 10 @ sat urat ed aqueous NaHC
3-sol ution and extracted wth 3|chloronethane The

megﬂw C%g%lfiaeva \C/r?(ﬁﬁg%c YL B4 B B &8 (R4S

ltere ate

cwlabewl)ah@;% =tfimp- @41(0:&4 ﬁwcwy-omy@nd lpechjdrp-phenigl-BthRsm i7 dnalogy

B T N ham—
cg@ph@cyl)m(i’( netyl-baad)- JLMS ~{riag3-spireld.5]decan-4-one (Example 73e).

) cl. 3-4r
(AR 3p A £ SEniH -GN el (4 s8] B P58
tgaz;ao:’,pmq [4h] dstans4©@ng was olthinedwk yolourless solid; MS (ISP) 470.3 MH'.
(rac,trans)-(E)-8~(2-hydroxy-cydohexyl)--1-(3,3, 3-
trifluoro-propenyl)-1,3 8-triaza-spiro[4.5]decan-4-one
Braceflurelf net hanol were added 20 ng 10 % Pd/ C and
stirred under a hydrogen %%@D Jgge at anbi ent
tenperature for 1 h. Then e*redction m xture was
filtered, evaporated and the residue purified by

(r%c,Cés{j-?]{&o ﬁagrf%x% I'\%/egérpwc I C —q?(lz’rz.’)\i\g-%r?ﬂt%%r@%ﬁ,?y%-gﬁaza—

sbkdb@XUk@y£4ehexyl)-l-(3 3

m@s&zmw I E P,
T L1l CUUT Dra‘rrIb

col ourl es ystals of mp. 185 187 C, M5 (ISP):
350. 4MH rac- 8- 2- Oxo -
cyc he yI -(3,3,3-trifluoro-propyl)-I
1 aza- sp|r0[4 5i decan-4- one > F Oxidation of
(ra rans) -8-(2-hydroxy-cycl ohexyl)-
1;(( él?’ saojtét:lgox{ 5t 10%)119%? dﬂ?y &HY(J %% th\%agahspqu ? Si[decan-él—one in 5 ml EtOH
were addeaﬂelrlﬁyng (ch R@nummmohasem@me.ané dhe wixtyredieateddnggflux for

1eh; ‘rﬁe M&f ggg?sgxﬂlebg?éywap&ra@é’a SRY stk Bldifibd By Badnt |

aza-sS
chromatography on silica gel with methanol as eluent: 547 mg of (rac,trans)-8-(2-

hydroxy-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one as colourless solid. A sample
triturated in Et,O showed m.p. 244-245 °C and MS (ISP): 254.4 MH".

b) (rac,trans)-(EB)-8-(2-Hydroxy-cyclohexyl)-1-(3,3,3-trifluoro-propenyl)-1,3,8-triaza-

spiro[4.5]decan-4-one

To a solution of 400 mg (1.58 mmol) (rac,trans)-8-(2-hydroxy-cyclohexyl)-1,3,8-triaza-
spiro[4.5]decan-4-one and 247 mg (2.20 mmol) 3,3,3-trifluoropropionaldehyde in 60 ml
1,2-dichloroethane were added 500 mg (2.36 mmol) sodium triacetoxyborohydride and
the mixture stirred at ambient temperature for 64 h. Then the reaction mixture was
quenched with 10 ml saturated aqueous NaHCO;-solution and extracted with
dichloromethane. The organic extracts were washed with brine, dried over Na,SOy,
filtered and eval;orated: 490 mg (rac,trans)-(E)-8-(2-hydroxy-cyclohexyl)-1-(3,3,3-
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one (Exanple 73d) provided
rac- 8- (2- oxo-cycl ohexyl)-1-(3,3,3-trifluoro-propyl)-1,
W@ 2@5/08a16@za- sri ro[ 4. 5] decan- 4- one col ourl ess BOCI/EB2004/011552
mp. 196-198 C Ms (1SP): 348 4M e
(rac, cis)-8-(2-Hydroxy-2- pheny cyclohexyl
tﬁﬂddr@%rggégﬂ)r { §|8Ut?ira Rﬂx b5) decard 4 Ssifedls RE1BTALS Ardotpidus solid:

decan- 4 repare
MSds gléégé%éﬂcyclohexyl)-l-(3
3,3-trifluoro-propyl)-I1,3,8-triazaspiro]

cﬂaé& ge6a0s- 62 %rcﬁ&%v%ﬁ%éﬂ)'—i—kﬁ,ﬁ‘h%@ﬂhﬂr(ﬁﬁ&l&gyl,5,9-triaza-
(rac, CIS) 8- ( Z2- hydr oxy

yl)-1-(3-nmethyl-butyl)-1,3,8-t
azpa-s 4 5] decan- 4- one (Exanpl e 73e) provi ded

(&@c - (2- hydr oxy- 2- phenyl -cycl ohexyl )-1-(3, 3, 3-t
or > opyl)-- 75 -
ri

""" a- splro[4 5] decan-4-one as col ourl ess
|d m @7 198 C, Ms (I1SP): 426.2 MH . Exanple 94
(rac, cis)-I-KCycl ohexyl net hyl - 8- (2- hydr ox7- 2- phenyl - cyc

’IJ(J ahs%;i& on c%f’zl%() Sid (1128581 Ple, 1) - (BLE 291 a0S- Fhohexyl)-1-(3,3,3-
tﬂlﬂ@tol-mbpmy}ﬂ)ﬂfbﬁ Wrm&-ézﬁrdiwﬂ@cynéytmeoh dRyhlmdthan@ wer¢ added 20

r&rﬁ?mﬁfd{ r19c1I/ “?%3%?? ﬁga%f"rﬁ% )r(x%:crgx% e oﬂ aﬁ{bw’lnﬁ(?ergpérgtu?g for 1 h.
TheB ﬂnerneaata:apnm\[xremasﬁ&a&dm%p«ma@d(aﬁxlah@te@ldgs ayrifiedbpsash-

ot i T B LR LG S -

hyddtixyroytioheyBt bx3sbdrtofydrd-pepghel.3, &érlmax&pumé‘l Sldeganedi-one as a

nt tur
Bl R B Fel R Gom Py T G SR E AR of mp
1BBH®D°C$MSl{ISR)n?>5@r4d\/Ié§?t racted wi th dichl oronet hane.
The organic extracts were washed with brine, dried
over filtered and evaporated: 219 ng
d()rrﬁtGJSI( p-ais)-ctdoheiodhéxg3etrifdoro-propyl)-1,3,8-triaza-spiro[4.5]decan-4-
(2 hydr oxy-cycl ohexyl ) -1, 3, 8-tri aza-spiro[ 4. 5] decan-
%8€one s col ourl ess solid: NS (ISP): 350.4 MH. b) rac-

: £352:»|nethyl 8- (2- oxo-cycl ohexyl)-1,3,8-triaza-sp
can-4-one The title conpound was prepared

(rac ‘trans Ff-cyclohexylmsthyl-8-(2-hydroxycyc|ohexy|)

(5xidation of (rac,trans)-8-(2-hydroxy-cyclohexyl)-1-(3,3,3-trifluoro-propyl)-1,3,8-
triaza-spiro[4.5]decan-4-one with sulfur trioxide-pyridine complex as described for
(rac,trans)-8-(2-hydroxy-cyclohexyl)-1-(3-methyl-butyl)-1,3,8-triaza-spiro[4.5]decan-4-
one (Example 73d) provided rac-8-(2-oxo-cyclohexyl)-1-(3,3,3-trifluoro-propyl)-1,3,8-
triaza-spiro[4.5]decan-4-one colourless solid: m.p. 196-198 °C, MS (ISP): 348.4 MH?,

e) (rac,cis)-8-(2-Hydroxy-2-phenyl-cyclohexyl)-1-(3,3,3-trifluoro-propyl)-1,3,8-triaza-

spiro[4.5]decan-4-one

Prepared from rac-8-(2-oxo-cyclohexyl)-1-(3,3,3-trifluoro-propyl)-1,3,8-triaza-
spiro[4.5]decan-4-one and phenyl-lithium in analogy to (rac,cis)-8-(2-hydroxy-2-
phenyl-cyclohexyl)-1-(3-methyl-butyl)-1,3,8-triaza-spiro[4.5]decan-4-one (Example
73e) provided (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3,3,3-trifluoro-propyl)-



l,3,8-triaza-spiro[ 4.5]decan-4-one in anal ogy of the
procedure described for the synthesis of

WO aw5104((186 met hyl - but yl ) - 8- ( 2- oxo- cycl ohexyl ) - | PGI/EP2004/011552
8-triazaspiro [4.5] decan-4-ong (Exanple 73d). rac-
I - Cycl ohexyl met hyl - 8- (2- oxo- cy¢l ohexyl ) -

éﬁ?a% . §Ej[e£%[ éﬁ%la?%gg.‘ufi‘egggﬁg% ‘1‘3‘7%‘9@ 88, A% (15P): 426.2

€, ci s)-1-Cycl ohexyl met hyl - 8- (2- hydr ox
-2 gphenyl - cycl ohexyl ) -1 aspirof
4.5l decan-4-one- 76 - The%?g?ﬁ% %%npound was prepared
fromrac~l -cycl ohexyl net hyl - 8- (2 oxo-cycl ohexyl) - |

5 g’c § tgglgh?:& rﬁgt[h 1- é? ?}%&1‘0 % I In%[e1 ayc? egx%;lh l.J, §Rum

&pyn{hé]deeamﬂ—o@eac cis)-8- (2 hydr oXxy- 2-
rhen | -cyel r(1: | )= | - h ,

Kyl ‘
gprraf}; Eld@&&d 4-Oyel ohexyl rret hyI
8 (2 hydr'_pxy 2- phenyl - cycl ohexyl ) -1

8-trd -Spl ro[ 4. 5] decan- 4- one was obtai ned as
¥ii§?a solid; M5 (I SP): 426.3VH . Exanple 95

acNC| )'3.8- Hydr oxy- 2- phenyl - cycl ohexyl ) - 1| - propyl -1
i aza ro[4 5] decan-4- one a)
c trans) - 8-(2- hvdr oxv-cvcl ohexvl )-I -
‘ I - |
10 H‘Han ggﬁs%ég%?%spl 4c,t5rlatgs (2 hy %}ecy—-g)b Ffohexyl)el 3,8-triaza-

s(ph@@z; 5 YdRBs- 4%@25%1@&3@)%&9@ §0. 83~mnibl)i8d
za Spi e r,opi ona
Epelb ORI O €1 SocurH el e SFRe <l e a0 289
ﬁfncﬂf @fdidrhaAsdetoxyborohy drlde and the mixture stirred at ambient temperature
l{or gho[he | nrgg%%/ol(gxerggcﬁu grg&%( g%.mx Eﬂg A{él)s)aturated aqueous
15 NﬁH@ggfs@ﬁﬁ?m&nﬂ%xﬁ%(%E@%}dth @y&ﬂ(ﬁ'hﬁ?éﬂiahel 'ﬂ’ﬁdlﬂ"ghmc extracts were
rraza-spiro ec |
o PG o ek Rk NeEiBye D60 SRRV SPBy i L Gaens) 1
y clolhexylmethyl -8-(2- hydroxy—cycloéet xyl)-1,3,8-triaza-s IZO[é 5(]jdecan 440ne as
cl ohexyl P riaza-spiro i decan- 4- on
mﬁéesﬁ pal 1‘%%&%% %\A&H prepared from
(rac trans) 8- (2~hydroxy-cycl ohexyl ) -1 - pr opyl I,
4.

> deca@ffoh%g]c?l) 1?.’),5? [c]rallazg = 1rof4§ Iaecan-él -one

20

The title compound was prepared from (rac,trans)-1-cyclohexylmethyl-8-(2-hydroxy-
cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-4-one in analogy of the procedure described for
the synthesis of rac-1-(3-methyl-butyl)-8-(2-oxo-cyclohexyl)-1,3,8-triaza~

25  spiro[4.5]decan-4-one (Example 73d). rac-1-Cyclohexylmethyl-8-(2-oxo-cyclohexyl)-
1,3,8-triaza-spiro[4.5]decan-4-one was obtained as light yellow solid; MS (ISP): 348.3
MH",

¢) (rac,cis)-1-Cyclohexylmethyl-8-(2-hydroxy-2-phenyl-cyclohexyl)-1,3,8-triaza~

30 spiro[4.5]decan-4-one
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synt hesi s of
rac-1-(3-nethyl -butyl)-8-(2-o0xo-cycl ohexyl)-1,3 >

W@2a05/08me6 spi r o[ 4. 5] decan- 4- one (Exanpl e 73d)PCT/EP2004/011552

rac- | - Cycl ohexyl rnet hyl - 8- (2- oxo-cycl ohexyl)-1, 3, 8-tri
azaspiro[ 4. 5]decan 4-one was Obt ai ned as yel | ow gum

’?@actlecﬁo)“)p Oéméé'v al—l}’ﬂ‘?&?%ifl Bomman] 1cvdphexglmsrly 842 wrarsyslohexyl)-
1, 3388r1uzal-@m>{416] &e@z{:ﬂ451rféaﬁd@hényl@1ﬂﬁum7171 analt§ of tHel fRocedure
a
S T
Matﬁ}-déo&magaapﬁ'ogmﬁ d]?cfh&hnél-bné (E}dﬁhﬁﬂ@ T3%) AR, QGY1-0F IbR&ylmethyl-
T AR T LR N

doldmleyds)ohﬂ MISRISP)r42mzaMEPi r o] 4. 5] decan- 4-one (Exanpl e
73e). (rac cis)-8-(2-Hydr henyl cycl ohexyl ) -
s

| -propyl-1,3,8-triaza-spi ™ecan- 4- one was
obtained as light yellow foam MS (1SP): 372.3VH .

Ex le,9

(e G iy mhens<leheam L Esperbhd: iy iazp-spisoldf] gecan-4-
ore, 3, 8-triaza-spiro[ 4.5] decan-4- one a)

- -(2 Hydr oxy cycl ohexyl -1 -|sobut

prepared mronf(rac frans) 8'(2 hydroxy cycfohexyl):l
- tr| plro[4 5] decan- 4-one and i sobutyral dehyde
s¥s

|n>Ha of the procedure described for the

of (rac trans)-|

Eii}lohexy nmet hyl - 8- ( 2- hydr oxy-cycl ohexyl)- | 3 8-
aza spirof 4. 5]decan 4- one (Exanple 94a) .

butyl - .1

tr| azgﬂ)?uflrﬁ(}{aipg 5%1>a(ﬁ(no gaﬁg \?\lgpy h%;% Iérﬁ?%% %510}1@5’% 1,3,8-

tcietaospitogs.5 | deokn-d; dviS apitl RYpioddl detNbtin amlogy of the procedure described
I

A R R G S IR
ttinzesptirodhs)deBar(-2- d’l}CdEM]}lplB?éd)O(’re(X,ﬁhl)ls)FS (Mbndtgﬁtquyclohexyl) 1-
L N A T S Ve
2983-MH(3- net hyl - but yl ) - 8- ( 2- oxo- cycl ohexyl )-1, 3, 8-t
aza-spiro[ 4. 5] decan-4- one (Exanple 73d).
rac-|-iso-butyl -8-(2-oxo-cycl ohexyl)-1I,3,8-triaza-spir
W [rdc-8)(dedanedlohexyl)-1-propyl-1,3,8-triaza-spiro[4.5)decan-4-one

o

The title compound was prepared from (rac,trans)-8-(2-hydroxy-cyclohexyl)-1-propyl-

1,3,8-triaza-spiro[4.5]decan-4-one in analogy of the procedure described for the
synthesis of rac-1-(3-methyl-butyl)-8-(2-oxo-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-
one (Example 73d). rac-1-Cyclohexylmethyl-8-(2-oxo-cyclohexyl)-1,3,8-triaza-
spiro[4.5]decan-4-one was obtained as yellow gum; MS (ISP): 294.3 MH".

¢) (rac,cis)-8-(2-Hydroxy-2-phenyl-cyclohexyl)-1-propyl-1,3,8-triaza-spiro[4.5]decan-4-

one
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one was obtained as yellow foam M5 (1SP): 308.3MH . c)
(rac, cis)-8-(2-Hydroxy-2-phenyl -cycl ohexyl)-1-isobutyl

WO Ro3/08166 | aza- spi ro[ 4. 5i decan- 4-one- 78 - ThRCT/EP1084/011552

conmpound was prepared from ;
rac-1| -i sobutyl - 8- (2-oxo- cycloh@ cyl)-1,3,8-triaza -

-I|th anal ogy of
TR "“S‘& o b B M T gt et 1 propyi L 3,5-tiaze
Pt 4cﬁl docan-4 hermpdirdveyylAithhen axﬁycséy@ﬂ ﬂi@’%r%])gédt{rg’ d&%flﬁé’d for the
7}71’RH$SYS c)fg{:a'cg}s?S (2 llp?% %5);@1[13% c'ghg %K%m@yljb_utyl) 1 3,8-
Frlngébu@&fﬂ 5] Ideczanslrom xanpibd T32). 4@]@&)@@ g{yanﬁyypﬁhenyl_
%ﬂ@ﬁeflﬁg é?p'ftoﬁﬁl Pé“élt? 37a- sopllrlo 4, g/ﬁiegan 4~ one?‘,lvsas obtamed as light yellow
(qaabl\é$ §FP): 3733 B .net hyl - but yl ) - 8- ( 2- hydr oxy- 2- phenyl
-cycl ohexyl )-1,3,8-tri azasEl ro&e%S] decan- 4-one a)
(rac,trans
)-1-(3,3-D net hyl - butyl) 8-f2- hydroxy cvcl ohexyl) -1, :
?Fa& Efs?gg df) %xy— heny acr}]rclghg)py -1-iso uty 1t3|§ Lr?az(;?sgg'gl[ilns]decan-&
Qmac trans) 8- (2 hydroxy cyclohgxyl)-l 3 8-

[ :

descri edkfor the syntheS|s of
(rac,t -1 -cycl ohexyl net hyl - 8- ( 2- hydr oxy- cydohexyl )
- OH 3 faza-spiro[ 4. 5] decan-4-one (Exanple 94a).
c.NLans)-14 (3, 3-D net hyl - butyl)-8-
ydroxy cycl ohexyl) -1, 3,8-triaza-spiro[4.5]decan-4-
was obt ai ned as yeIIow oil; M5 (ISP): 338. 3NH b)
3- di et - cvcl ohexyl

(h T e AW M et B AR R S
piaepayies]4f5i thﬁ-ﬂl%eteﬁﬂri&)bultyrﬁﬁe &'1%1351&%}7 &Uché( g)ocgdl(r% described

R RIDEYS b ey ddllsbermietn T Ra erowme clonent 155

Bmmi-blﬁﬁd (8. SMecan 4-one (Example 94a). (rac,trans)-8-(2- et;gdroxg—cyclohexyl) -1-

léo C‘ft%’l-'égfége épé,rb ‘%éﬁ?&?fl‘ -2%}%)&\?360 o ohexy }1rless solid; MS (ISP):
3183 M3, 3- Di net hyl - but yl ) - 8- ( 2- oxo- cyclohexyl)

b) rac-1-iso-Butyl-8-(2-oxo-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one
o N
0O N>
[f:rN KT/

The title compound was prepared from (rac,trans)-8-(2-hydroxy-cyclohexyl)-1-isobutyl-

1,3,8-triaza-spiro{4.5]decan-4-one in analogy of the procedure described for the
synthesis of rac-1-(3-methyl-butyl)-8-(2-oxo-cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-4-
one (Example 73d). rac—1-iso-buty1—8-(2-oxo-cyclohex3;1)-1,3,8-triaza—spiro[4.5]decan~4—
one was obtained as yellow foam; MS (ISP): 308.3 MH".

¢) (rac.cis)-8-(2-Hydroxy-2-phenyl-cyclohexyl)-1-isobutyl-1,3,8-triaza-spiro[4.5] decan-

4-one
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|,3,8-triaza-spiro[4.5]decan-4-one was obtai ned as
yellow solid; Ms (ISP): 336.3VMH . ¢

W@ e@s/0ei18g - | - (33- Di met hyl - but yl ) - 8- ( 2- hydr oxy- PEPRRI0YS/011552

cycl ohexyl)-1,3 8-triazaspirol,,4. 5l decan-4-one- 79 -
The title conpound was prepargg from

T‘h@‘%ﬁlle <brpoufld YRt Ply Fi#ég lrﬁ ra% %?508687?-% g[bocﬂc% %}ld)ofhle)fyl%) 1,3.8-triaza-

-triraza- spl one
SPJﬁO Eﬂrﬁdd@gy 4ppne el Preoy ]dﬂhllandleamalogyw th@prdce'dalre described for the

sy%%ﬁgé1§éﬂs(§ac°e‘ls) $- (3 hrdrowy-3-phenyl cyclohenyl) 1o(3 methyl butyD)-1,5,8-
tI(I&armrMA Sbiqteyi 3-ohe BE)&mph: B3~ (smm@f&(li—]fﬂelm@t%%phml—

cg'%éﬁéﬁ}g) e18 ?s%%&tﬁl { B%Ct’rﬁéa? %m%or{%% %e}s:%gzlr@rgew 8 c]btaéneéi 38.c colourless oil;

M%bﬁs b[3863]MHcan 4-one was obtained as yellow oil; I\/IS

(I1SP): 414.3MH . Exanple ) - 8- (4- Hydr oxy- 4:
rhenyl -t et rahydr o- pyr an- 3%‘?1%1’?‘49(373 3,3-trifluoro-propy

[)- 1,3,8-triaza-spiro[4.5] decan-4- one

§JC%% [’13? ?)égaéh I|5| r%{ Og('g%'g}gcé)%{)' Z hen -h%ﬁik) 35} triazg-

sglré&ﬂdemml -pn¢ , 3, 8-triaza- spl ro[4 5] decan 4-one 399
) : . 1. | .

sBﬁohnﬂdaihenohhe reaction m xture was evaporated and

the residue purified by prep. HPLC on reverse phase

(YMC, OD® ¢f C) with a gradient of AcOEt/MeOH with O

%to_ 60 9 thhanol : 180 ngy

(radj?r ns - (4- hydr oxy~t et r ahydr opyr an-

3-y MNS8- trhaza- spiro[ 4. 5] decan- 4-one as col ourl ess
l's; M5 (I : 256.2 MH . (rac

Ci S) - 8- (4- Hydroxy- 4- phenyl -t etrahydro-pyran-3-yl)-1-(3

ThZitle' dobrdpbRie vk pRYphred from (rac,trans)-8-(2-~ hydroxy—cyclohexyl) -1,3,8-

tmga %1tg{jlégicg:c$qué;ﬁ%eing 3, 3e§ methyl‘t?t?gra-we%y ein anafogy O?Hle procedure

Je%éﬂ)eﬁrféﬁﬁ%Sﬁﬁﬁéhsmf(@f&%fyﬁnk)e‘lfc%kiﬂéxf?hﬁéthﬁ% -B2-hydroxy-c %rclohexyl)-
rraza-spir

B %é -tearuEoRd. Alleean- 6@@6?@@%@%@%? ?cr]teraﬁsr)] 1255 - Dithethyl-buty)-s-

-4l SnBwR-dbtdihédgrRUew oil;
@ %ﬁ@éﬁﬁheﬁdﬁ??%ﬂg{a@é’§ﬁ1@$’[§i§%&é§ccgn 451 one (Exéz;rrpl e yeH®w ol
1‘gﬁ)( SP)e3384 MfA ati on with 3,3, 3-tpfl uor opr opane

b) rac-1-(3,3-dimethyl-butyl)-8-(2-oxo-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one

5%,

The title compound was prepared from (rac,trans)-1-(3,3-dimethyl-butyl)-8-(2-

hydroxy-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one in analogy of the procedure
described for the synthesis of rac-1-(3-methyl-butyl)-8-(2-oxo-cyclohexyl)-1,3,8-triaza-
spiro[4.5]decan-4-one (Example 73d). rac-1-(3,3-Dimethyl-butyl)-8-(2-oxo-cyclohexyl)-
1,3,8-triaza-spiro[4.5]decan-4-one was obtained as yellow solid; MS (ISP): 336.3 MH".

¢) (rac,cis)-1-(3,3-Dimethyl-butyl)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1,3,8-triaza-
spiro[4.5]decan-4-one
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(Exanpl e 93b), b) hydrogenation (Exanple 93c), c)
oxi dation (Exanple 93d), and d) reaction with

W@b@sphoibé t hi um (Exanpl e 93e) provided PCT/EP2004/011552
(rac,C|s)-8-(4-hydroxy-4-phen§5tetrahydro-
pyran-3-yl)-1-(3,3,3-trifluoro”"

TR alrotod e hER NS PA S AR PG o oy

c9&ohexyl)-1,3,8-triaza-spiro{4.5]decan-4-one and phenyl hth1um in analogy of the

p(r{)ge%ﬁ% ét%scxiabe%ﬁ-g}_% )Z(tgxgsmlgr)xg iésgtSegi 2?%1 apr- %fc%maxyl) 1-

(6frac:th‘yll=bmt$b) 183,84rilwa-spiro| 4 5] decan 4-one (Example 73e) (rac,c1s) 1-(3,3-

rgte?%xgnu li-gb(}iih Sc)ln&égrofl plhelrﬂé | él{)lﬁéjxy@nlyﬂ%g L1:2.8; tl z?.g]%%pin—él-one
vorsebsaind fsryetiod oil; MIS GIoR):bildypAVib] 4. 1. O] hept ane

(Tetrahedron (1974), 30(22]3 13; 20) and

| - phenyl -1, 3,8-triaza-spiro x’[“ﬁ’% ecan-4-one in anal ogy

of the procedure descrlbed for the synthesis of

st RS Pl S A teiforo-propyl)-

aamiﬁsplﬁ@ﬁ c(ercawtdnaHS) 8 (4-
3-

col ourd esﬁs soI id; M5 (ISP) 332 3MH . b rac-8-(

4- QXxo0- tr>ahydro pyran- 3-y

- R¥plfenytyl, 3, 8-triaza-spirol 4.5]decan-4-one ViJ The
@é’ rrpound was prepared from

trans) - 8- (4~hydr oxy-tetrahydro- pyran- 3-
yI)-1-phenyl -1,3,8-triaza-s r iro[4.5]decan-4-one in
ARaEeY 00550 Mg (P52 aansl) & 3destrikpilo fdt] dedan-symt dekioP mg (3.90

of , . , )
e} 3.7 o hirdefdeypensencindiep! BRFdmas oFed DM PY T,
afadidtiod[td 150 8€ €ap0o4ndnEhéEthe mpdcdior Inkikture was evaporated and the

r 8- (4- t et 3

b SO B s bRy o
R@d)EHMe@H W@l %;td/B0 64 ﬁ@ihanBB@S(S mi¥Hrac, t€dns}-8-(4-hydroxy-tetrahydro-
CHRDR YeR e i TRE ) T T
MH".

(rac,cis)-8-(4-Hydroxy-4-phenyl-tetrahydro-pyran-3-y1)-1-(3,3,3-trifluoro-propyl)-

1,3,8-triaza-spiro[4.5]decan-4-one

The title compound was prepared from (rac,trans)-8-(4-hydroxy-tetrahydro-pyran-3-
yl)—1,3,8—tr%aza—spiro[4.5]decan-4—one in analogy of the sequence described for (rac,cis)-
8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3,3,3-trifluoro-propyl)-1,3,8-triaza-
spiro[4.5]decan-4-one (Example 93): (a) Alkylation with 3,3,3-trifluoropropane
(Example 93b), b) hydrogenation (Example 93c), ¢) oxidation (Example 93d), and d)
reaction with phenyl-lithium (Example 93¢) provided (rac,cis)-8-(4-hydroxy-4-phenyl-
tetrahydro-pyran-3-y1)-1-(3,3,3-trifluoro-propyl)-1,3,8-triaza-spiro[4.5] decan-4-one as
colourless crystals: MS (ISP): 428.3 MH".



The title conpound was prepared from

rac- 8- (4- oxo-tetrahydro-pyran-3-yl)-I1- hrenyll,
wW@@2@s04i16¢ a- spi r o[ 4. 5] decan- 4- one and phenyl - | PCTYEP2004/611552
anal ogy of the procedure desc%obed for the synthesis
of
(rac, cis)-8-(2-hydroxy- 2- H%fg&%i%yclohexyl)-l-(3-nethy
| butyl)- |,3,8-triaza-spir ecan- 4-one (Exanple
73e). (rac,cis),-8-(4-Hydroxy-4-- 81 - phenyl

(D VLR aPel! Py terraliydro Bvrresﬁﬂ%]%iéml-hmm

sphb[aa Tidelcaas4 ontourl ess solid; M5 (1SP): 408.4M .

sphehhﬂdmhnB;BnB trlazasplro[ 4 5]decan 4 one a)

spiro[ 4. 5] decan-4-one CH The title conpound was
pr epar %ron13 7-di oxa- bi cycl o[ 4. 1. 0] hept ane
(aat on (1974), 30(22), 4013-20) and
3,8-triazaspiro [4,5] decan-4-one in analogy

f the ﬁi; edure described for the synthesis of
(pac tran 8- (2- hydr oxy-cycl ohexyl ) -1 -(3-

| - - | riaz Lr n- 4-
'I(rf%g pgllilat?gg Wae g;aeg)aquef%? %pélgga—bm?fllcd) 4C?O]heptane (Tetrahedron

iy o3y 22)e44130 raadnypmyﬁwlslniazpbﬁfw ;5] detafodl b AR Anflogy of
ro[ 4 5] ecan onemas btained as .col ourless sol i
Egp re g@gl rth(bsynthesm of (rac,trans)-8-(2- hydroxy—cyclohexyl) 1-(3-

rﬁaﬁy18b t?’l)—@(ﬁs-&ﬁéia%%[@ﬁ w&aaax 6nykﬁxaknp1e 73c% (rac,trans)-8-(4-

Ig ﬁny decan-4-one The title

10

agﬁiro:)};}%géf @g)m Trp%ﬁpyl-l 3,8-triaza-spiro[4.5]decan-4-one was
dbAfed gsateﬁaurﬁs&s%hamsqm 1 BaNnydr o- pyr an- 4-
yl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one in’
anal ogy of the procedure described for the synthesis
15 Wfrac-8-(4-Oxo-tetrahydro-pyran-3-vl)-1-phenyl-1,3,8- tr1aza~sp1ro[4 5]decan-4-one
rac-1 - 3-nethyl-bufy1) 8-(Z- oxo- cycréﬁexyl)-l 3,8-trra
zaspir 5]decan 4-one (Exanple 73d).
rac- gko t et rahydro- pyran-4-yl)-I-phenyl |,
3J8-friaNa-s riro[4.5] decan-4-one was obtalned as
g?gﬁt yektow solid; M5 (ISP): 330.3 MH . c) (raccis)-
© 3-FN y- 3- phenyl -t et rahydr o- pyran-4-yl)-1-phenyl -
,3 8-triazaspiro
The title compound was prepared from (rac,trans)-8-(4-hydroxy-tetrahydro-pyran-3-

y1)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one in analogy of the procedure described
for the synthesis of rac-1-(3-methyl-butyl)-8-(2-oxo-cyclohexyl)-1,3,8-triaza-

20 spiro[4.5]decan-4-one (Example 73d). rac-8-(4-Oxo-tetrahydro-pyran-3-yl)-1-phenyl-
1,3,8-triaza-spiro[4.5]decan-4-one was obtained as colourless solid; MS (ISP): 330.3
MH",

c) (rac,cis)-8-(4-Hydroxy-4-phenyl-tetrahydro-pyran-3-yl)-1-phenyl-1,3,8-triaza-
25 spirof4.5]decan-4-one

The title compound was prepared from rac-8-(4-oxo-tetrahydro-pyran-3-y1)-1-phenyl-
1,3,8-triaza-spiro[4.5]decan-4-one and phenyl-lithium in analogy of the procedure
described for the synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3-methyl-
butyl)-1,3,8-triaza-spiro[4.5]decan-4-one (Example 73e). (rac,cis)-8-(4-Hydroxy-4-



[4. decan-4-one The title conmpound was prepared from
rac- 8- ( 3- oxo-tetrahydro-pyran-4-yl)-I|-phenyll,
W@2@s5tui1eea- spi ro[ 4. 5] decan-4-one and phenyl - PCT/BP2003/011552

i n anal ogy of the procedure-_%ﬁ_- descri bed for the
synt hesi s of

. X I
g}{eag bl flo by pXi pRap ngés rgf&g SBEAN. Eﬂdk:r(aéxzi RL
Ob?;@)le fsreatoneless)solidi S Hﬁgmo;& 4 MH phenyl
-tetrahydro-pyran-4
y-1)-1-phenyl-1,3>8-triaza-spiro[4.5] decan-4-one was
obt ai ned as col ourl ess soFEkanpe 100SP) : 408. 4VH .
Procedure G Exanple 101

(rac, trans)-8-(2-Hydroxy-2-phenyl - cycl ohexyl) -1 - phenyl
(rac,,cﬁs)ﬁl—f’:'r - Hydeoxy - plogrgl-Sdtchdaydro-piranrleyl i ephienyl- &, 3,8-triaza-
as brepared from
]gﬁfﬂgﬁ“ﬁl? g oxa- bi cycl o[ 4. 1. 0] hept ane ( Tet r ahedr on
) 186%5)ans28-(3-3WdreB8B)etmheldrd-phanyivl )t 1 -Dh8atl i, AR asimiar O

44,E%ﬂgecan!4 one in anal ogy of the procedure
he synt hesi s of

(rac, tg arﬁ;) 8- (2- hydr oxycycl ohexyl ) -
[ -(3-ne -butyl)-1,3,8-triaza-spiro[4.5] decan-4-one
( Bxianpl 3c).

, 8- za-spi ro[ 4. 5] decan-4- one was obtai ned as
ourle solid; M5 (I SP): 406.5WH . Procedure H

ﬁeaﬁpecclogjlp %mé was yrepére(dzﬁ%m 3{270%1)?)( élrc])y 1 Obh(fghane )S’Ifgtra[hedron
(1R2hys0(R23 48l3t-2®)aaznislpph@{yl—4 353 ttmwpmp{lbﬁ eedn-4-one in analogy of
% E?nzg%relld'e?crrb ﬂf@‘lﬁ”%{}mﬁesg of s tran )I % zac Iygrotxz tyclBhe)cyP -1-(3-
msthek-biftyh- 1 3 8+taazaesmmﬁmd dma:m m:@mph @39). (rac,trans)- 8 (3-

15 ég ng(ly?tpa@yg r4[8 ylé) e%gﬁf%%%%la—%égﬁggﬁde%an-tl one was
QHtRD2] as aﬁourlﬂezﬁsd&ﬂ) MSr(ﬂSRjeW Wb de in anal ogy of
the procedure described for the synthesis of
(racCcis)-3-nmethyl- | -phenyl-8-(2
b) rac-8-(3-Oxo-tetrahydro-pyran-4-yl)-1-phenyl-1,3,8-triaza-spiro{4.5]decan-4-one

5%,

20 The title compound was prepared from (rac,trans)-8-(3-hydroxy-tetrahydro-pyran-4-

N @ 8- ( 2- Hydr oxy- 2- phenyl - cycl ohexyl ) - | - phenyl

10

yl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one in analogy of the procedure described

for the synthesis of rac-1-(3-methyl-butyl)-8-(2-oxo-cyclohexyl)-1,3,8-triaza-

spiro[4.5]decan-4-one (Example 73d). rac-8-(3-Oxo-tetrahydro-pyran-4-yl)-1-phenyl-

1,3,8-triaza-spiro[4.5]decan-4-one was obtained as light yellow solid; MS (ISP): 330.3
25 MH".

¢) (rac,cis)- 8-(3-Hydroxy-3-phenyl-tetrahydro-pyran-4-yl)-1-phenyl-1,3,8-triaza~

spiro[4.5]decan-4-one

The title compound was prepared from rac-8-(3-oxo-tetrahydro-pyran-4-yl)-1-phenyl-
30  1,3,8-triaza-spiro[4.5]decan-4-one and phenyl-lithium in analogy of the procedure
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phenyl - cycl ohexyl ) -1, 3, 8-tri aza-spiro[ 4. 5] decan- 4-one
(Exanpl e 69) by using potassium

whe@ouilset hyl si |l yl ) am de as base instead of sPAI/EP2004/011552

hydri de. 3-Benzy|-4-oxo-|-phen§
3,8-triaza spiro[4 5]decane 8 %rboxyllc acid

(P B S5 e 3T PR s PP STghen ) T methyt
BuBBAL8- ﬂrm;ﬂ;q:;x;éi [4.6RieBart-nicdedESAhplO riée)5tld@@@)38 43 90R1rbxy-3-
éﬂ‘%ﬁ’?} Fah RBIP %ﬁ’gi}rp%} milog}#rﬁ“a?a%m (¢ gjdeca-densriens

8b1zaa‘rekicaxyd>lburlessscdld; B3 BRI wbs.esiigt, in 43 nl et hyl
acetate and 25m of a saturated solution of HO in
ether was stirred at anmbient tenperature for 90 mn.
Pheedwzuli ti ng suspension was filtered, the filtrate
was di ssolved in water and treated with saturated
NaHCO and extracted with ﬁ%%&kthane The conbi ned
organi c extracts mere mashed with brine, dried over

d and ted fo provide
ggbéfﬁwré Ké E{é@ffw -4-p e FY&@W})rlrlglé‘ffwl‘éi?’a@egﬁ\?ﬂzﬁpﬁﬁ[:,4 5]decan-
&%nd brown solid; NB (ISP) 322.5WH . ¢)
ﬁcni Benzyl - 8 (2 0X0 cl ohexyl) -1 -
% ¢ fit %ﬁ%rngwrrdow I%Fmeééom g6d -phesg) ETOEX@) 1@1510([)4 30! hgptane

'ﬁét&%edi@&' )1965), 21, 3277 83 andl Iz)hengrl 1,3,8- trlazas iro{4,5]decan-4-one in
enzyl I-p eny tria plro ecan-4-o ne,

-
on oeygtthe progersir ?ﬁﬁh‘lfcbfoééWBﬂ@Rl&ﬁ (racaﬁ@lnso 8 (arhydroxy
?snsmwexmue@amkmm B‘l?cyl)nl ?EH?&Q&L \%%4 Sﬁfehéﬁﬁg%n@‘(ﬂd?hﬁ@%c)
18

reaction m x was cool e

P@r&;K%HYéme%Ph%Wbawéwxvlﬁéanhéﬁé%dtrwzwplro[4 5]decan-4-

8Ad waﬁé&%n%@ml&n@s@&mapﬂsq@bw ids #ify acetate. The

conbi ned organic extracts were washed with brine,

dried over MgSO, filtered and evapor at ed.
Prdeflieaii on of the crude product over a silica gel

plug (10:1) with n-heptane/ AcCEt as el uent provided
O 14 g rac- 3- benzyl - 8- ( 2- dwemjel®hexyl ) ~I phenyl -
l,3,8-triaza-spiro[4. 5]decan 4-one as a light yell ow
i I : VB (I SP): 418. 4NH .
(maciskB Senaylie A hydraxy-2- mdvﬁwlompsﬂ)ahwhenyld,bﬂemym— |

%"%g %ﬁ%x&ui(gltrlazasplrof4 5l decan- 4-one The title

was prepared from
2. yerzop . X pinetBydarboxylic acid tert-butyl
éﬁg trlaza spiro[ 4. 5] decan 4 one and phenyl-llthlum
rn—analogy of the procedure described for the
hesi s of
( I 9 ~8- (2- hydr oxy- 2- phenyl - cydohexyl ) -1 - ( 3- net hyl
butyly

The title compound was prepared from 4-oxo-1-phenyl-1,3,8-triaza-spiro[4.5]decane-8-
carboxylic acid tert-butyl ester (J. Med. Chem. (1992), 35, 423-30) and benzylbromide in
analogy of the procedure described for the synthesis of (rac,cis)-3-methyl-1-phenyl-8-(2-
phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one (Example 69) by using potassium
bis(trimethylsilyl)amide as base instead of sodium hydride. 3-Benzyl-4-oxo-1-phenyl-
1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid tert-butyl ester was obtained as colourless
solid; MS (ISP): 322.6 [M-(COy+isobutylene)]™.
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l,3,8-triaza-spiro[4.5] decan-4-one (Exanple 73e).
(rac, cis)-3-benzyl -8-(2-

whgasoxie@- phenyl - cycl ohexyl ) -1 -phenyl -1, 3, 8- t PCHER208HD11552

ro[ 4. 5] decan- 4- onewas obt ai ned_as col ourl ess oil; M5
(1SP): 496.3MH . Procedure | Bénple 103

8- (I - Met hyl -

rhenyl - cycl ohexyl ) -1-phenyl -1, 3,8-triaza-spiro[4.5]dec
lﬂmBemB-lﬂﬂﬂ:nvl B3 B- thézaQﬁi’rd [4.5]decan-4-one

rof4 5i dec-
A @%%ﬂf iﬁaéé 17 BBRel proeaZAd-akan s HIGPQ - gﬁﬂz@-ﬂm 4.5]decane-
&- larb5xﬂm|ci)d tert—butyl ester in 43 ml ethyl acetate and 25 ml of a saturated solution
Qfg?ﬁ}e oy }éer é{@a étarr ;tzagnl?l%trf%{-xﬁﬁral <f‘or 50 ml%n'%he res%ltlng suspension
W@Cﬁlfkr@h elwﬁlwgéﬁx@iseuml@&emfmtjbmm) ; réed xlaiFh Qell’tﬁfa\ﬂécBNaHCO3 and
di ti.on_ of, Q. ri Si . )
fiegat hr%eﬁpg%?t g Th? ﬁqm?lélesbgggaﬁ ac% yeggshed with brine,
NEY Bied Mg SOI!r:ﬂ(tjdrétB&{d &1 dSlila).(/ststb @r&ﬂ?% %@fuﬁﬂil 1tqmeay12£>® | 80riaza-
i ce ium r ox e i ng
%Pé‘log%rgf‘gg%“ §c9”ieés f F(t"@} % ?ﬁkﬂ was di ssol ved
in 50 m dichloronethane and mashed wth 40 m water,

ried over flltered nd eva or af d 52
ragr3 - ~C cl =11 stripz 4 n-{-one

phenyl - cycl ohexane- carbonitrile as col ourl ess solid;
VB (ISP) . b . b) 8 (| - Methyl -2-

phenyl cl'ohexy!) -1 -phenyl -1, 3, 8-tri aza-spiro[ 4. 5] dec
ang 4- 5 a solution of 20 ng (0.048 mmol)

I -O‘ogigﬁhenyl-l 3,8-triaza-spiro[4.5]dec-8-yl)-
enyl | ohexane-carbonitrile in 1.5m dry THF
under arg at 0 C were added 0.03 nl (0.096 nmol)

; esng t n@@%@%@%% 9@33&%911 £ ?h&ﬁjl a4 &lazlle)mams HB&n-4-one,

Ing m ure tore
P34 et(L Hrmmokt2ueldonggyclehssrral 2nd 0 2ribl (éﬁlt mﬂ@lﬁiéheﬁtylﬁf@ne in ethanol

?fé@lﬁﬁgd stentngﬁt ‘?ﬂg ctahi%h Hlflxt\’i@et ﬁis RBRALHEmPIAE Wabperature,

racted wt acet conbi ned organi ¢
contcentiaisdwed @Wnolmlweﬂi mtmmtedqui%COd pnckertengted wigh eyl

a%eft:ltk Hefe c%n?cnlgede&gﬂﬁf %&tpﬂts JA}@ wraﬁféd%ﬁl W?r?e BHEA B{J&‘MQSOAL,

romat ogr a on-silica ng w hexane/ et h
fibetedtand eﬂ_@omged Purification of the crude product over a silica gel plug (10 1)

| 1-4-(B.ofo-cyclohexyl)-1-
B
OhSB)-1,484ridpiro[48% decaRf4-one as a hght yellow oil; MS (ISPB 418.4 MH".

d) (rac,cis)-3-Benzyl-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-phenyl-1,3,8-triaza-

spirof4.5]decan-4-one

The title compound was prepared from rac-3-benzyl-8-(2-oxo-cyclohexyl)-1-phenyl-
1,3,8-triaza-spiro[4.5]decan-4-one and phenyl-lithium in analogy of the procedure
described for the synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3-methyl-
butyl)-1,3,8-triaza-spiro[4.5]decan-4-one (Example 73e). (rac,cis)-3-benzyl-8-(2-
hydroxy-2-phenyl-cyclohexyl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one was
obtained as colourless oil; MS (ISP): 496.3 MH".

Procedure ]

Example 103

8-(1-Methyl-2-phenyl-cyclohexyl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one
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35

JIV RRRBRRARR RS XAAEpl. HHHHHCHCH1
rac/cis HHHHHCHCH?2 1S,2S) HHHHHCHCHS3
waRogmoikbH HHH (CH) rac/cis Hi-propyl H HEI/BP2004/011552
rac/cis H benzyl HHHCHCH 6 rac/cis H phenyl HHH

To a mixture of 0.26 g (1.15 mmol) 1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one in 2 ml
AcOH were added 0.2 g (1.15 mmol) rac-2-phenylcyclohexanone followed by the
dropwise addition of 0.86 ml (5.75 mmol) trimethylsilyl cyanide. The resulting mixture

was heated to 80 °C overnight. The reaction mixture was poured onto 200 ml iced
sodium hydroxide (25 %,) and the resulting colourless solid filtered off. The solid was
dissolved in 50 ml dichloromethane and washed with 40 ml water, dried over Na;SOy,
filtered and evaporated: 52 mg 1-(4-oxo-1-phenyl-1,3,8-triaza-spiro[4.5]dec-8-yl)-2-
phenyl-cyclohexane-carbonitrile as colourless solid; MS (ISP): 415.4 MH".

b) 8-(1-Methyl-2-phenyl-cyclohexyl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one
To a solution of 20 mg (0.048 mmol) 1-(4-oxo-1-phenyl-1,3,8-triaza-spiro[4.5]dec-8-yl)-

2-phenyl-cyclohexane-carbonitrile in 1.5 ml dry THF under argon at 0 °C were added
0.03 ml (0.096 mmol) methyl magnesium bromide (3M solution in THF) and the
resulting mixture heated to reflux for 3.5h. The reaction mixture was cooled to ambient
temperature, quenched by the addition of water and the product extracted with ethyl
acetate. The combined organic extracts were then washed with brine, dried over NaySO,,
filtered and evaporated. The residue was purified by chromatography on silica gel eluting
‘with hexane/ethyl acetate: 10 mg 8-(1-methyl-2-phenyl-cyclohexyl)-1-phenyl-1,3,8-
triaza-spiro[4.5]decan-4-one as colourless solid; MS (ISP): 404.6 MH".



rac/cis| HHHHHCHCH 13 | rac/cis | HHHHH 14
rac/cis HHHHH15 rac/cis HHHHHCHCH 16

wo awsoieed HHHHHCHCH 17 rac/cis H H H H PCIZEPIOBH/011552
18 rac/ cis HHHHHCHCH 19 rac/cis d HHHHHCH
CH 20 rac/cis CH HHHHHCGCHCH 21 rac/cis CH, HHH

S
HHCHCHZZrac/cisoHHHHHC&HCHZBrac/c's
R

0) y\i 4

R
y <%

R
X 6 N,
A\A

R’ R* R’ R* R’ R® | X A-A . Expl.
H H H H H CH,CH, 1

Q © rac/cis
H H H H H CH,CH, 2
H H H H H CH,CH, 3

SIPS .
H H H H H (CH,)s 4

Q @ rac/cis
H | i-propyl H H | H | CHCH, 5

Q [ilj rac/cis
H benzyl H H H CH,CH,, 6

Q @ rac/cis
H phenyl H H H CH,CH, 7

@ @ rac/cis
CH, H H H H H CH,CH, 8

i @ rac/cis
LH, H H H H H | CH,CH, 9

é @ rac/cis
F H H H H H | CH,CH, 10

© @ rac/cis
Cl H H H H H | CH,CH, 11

; { rac/cis




HHHHHCHCHZ24 rac/cis- 87 - HHHHHCHCH 25
rac/cis HHHHH26 rac/cis| HHHHHCHCH 27
wo amsoieed | HHHHHCHCGCH 28 | rac/cis Ck ¢I/EP 104011552
CHCH?29 rac/cis HHHHHCH 30 rac/cis | HHHH
HCHCH31 rac/cis | HHHHH32 rac/cis HHHHH CH
CH33qraclct-s—H-H-HHH-CHOH 34-taelicip AR R
H@(rao/cus ?HHH B oon 84 36 L 12
Cl H H H H H CH,CH, 13
@CJ @ rac/cis
Cl H H H H H [ CH.CH, 14
(>/CF3 { rac/cis
H H H H H | CH,CH, 15
/Q rac/cis
H,C ( ]

N H H H H H CH,CH, 16
| rac/cis
N~ @

Cl H H H H H CH,CH, 17
@ i rac/cis

F
H H H H H CH,CH, 18
Q i rac/cis
F
H H H H H CH,CH, 19
© @ rac/cis
Cl
H H H H H CH,CH,, 20
Q @ rac/cis
CH,
H H H H H CH,CH, 21
Q © rac/cis
O\CHG

CH, a H 31 H | H | CHCH, 22

@ @ rac/cis
F

~CH, B H H H | H | CH,CH, 23
? @ rac/cis
(? F

E H H H H H CH,CH, 24
© i rac/cis

F




rac/cis HHHHHCHCH 37 rac/cis- 88 - Ck HHHHH
CHCH38 rac/cis HHHHHCHCH 39 rac/cis HHHHH
w@khoSunaes rac/cis HHHHH CH CH 41 rac/ci s HEI/EPI04A11552
CHCHA42 rac/cis HHHHHCHCHA43 rac/cis CFHHHH
H 44 rac/cis HHHHHCHCH 4% rac/cis HHHHHCH
H-46—+nelecis—H-H-H-H-H 47 clcl HHHHHCH CH 48
e S o8 i (< et B - 0] B [ CH.CH, 75
@/ ]J: rac/cis
F
F F H H H H H CH,CH, 26
\Q/ @ rac/cis
F
Cl H H H H H CH,CH, 27
rac/cis
Cl
F
o] H H H H H CH,CH, 28
@CI @ rac/cis
F
Cl [¥] H H H H H CH,CH, 29
\Q/ @ rac/cis
F
F CF, H H H H H CH,CH, 30
@/ @ rac/cis
F
Cl H H H H H CH.CH, 31
© H rac/cis
Ci H H H H H CH,CH, 32
\Q ,) rac/cis
CH, H H H H H CH,CH, 33
© H rac/cis
3 H H H H H CH,CH, 34
E> H rac/cis
H,C Chy H H H H H CH,CH, 35
Q/ H rac/cis
F F H H H H H CH,CH, 36
\Q rj ‘ rac/cis
(ol H H H H H CH,CH, 37
©/C‘ r’ I rac/cis




rac/cisH HHHCH 50 rac/cis
HHH rac/cis H HHHCH 52 rac/cis-
W(89)05/0‘_NIHS H CHCH53 rac/cis HHHH CH PiH/6B2004/011552
rac/ ci HHHH rac/ci s HHHCHCH 56
rac/ ci HHHH is HHH H CH CH 58
F-aciet HH-H-H R THaH e e
! I i:d H CH,CFLYY 38
rac/cis
CF, H H H CH,CH, 39
\Q ) rac/cis
H H H CH,CH, 40
Q rac/cis
H H CH,CH, 41
Q rac/cis
H H CH,CH, 42
Q rac/cis
H H CH,CH, 43
Q rac/cis
H H H CH,CH, 44
Q rac/cis
H H H CH,CH, 45
Q rac/cis
H H H CH,CH, 46
Q rac/cis
H H H CH,CH, 47
@ rac/cis
H H H CH,CH, 48
Q rac/cis
H H H CH,CH, 49
Q rac/cis
H H H CH,CH, 50
@ rac/cis
H H H CH,CH, 51
Q rac/cis
H H H CH,CH, 52
Q rac/cis




HHHHHCHCHG®G61 rac/cis CFHHHHHCHCH®62

rac/cis ¢f, HHHHHCHCH®63 rac/cis HCHHHHCH
w@khos4aiec/ cis HCH CHHHHCH CH 65 rac/ ci s BH/EPRBI/1552

HCHCHG®G66 rac/cis- 90 - HHHHHG67 rac/cis HHHH

HCHCHrac/trans H H H H8%H CH 69 rac/cis H H CH
_CHHHCHCHYZ0 rac/cis H%—{LHHFH(‘ 21 rac/cis HHH

H @CH 72 rac/fis | & H H [ H | CHCH, 53
rac/cis
H H H H H CH,CH, 54
Q /d rac/cis
H H H H H CH,CH, 55
@ é rac/cis
H H H H H CH,CH, 56
Q O) rac/cis
H H H H H CH,CH, 57
Q 5 rac/cis
H H H H H CH,CH, 58
Q 5 rac/cis
H H H H H CH,CH, 59
rac/cis
o]
al
H H H H H CH,CH, 60
Q \ rac/cis
H H H H H CH,CH, 61
Q @ rac/cis
CF,
H H H H H CH,CH, 62
I\ rac/cis
CF,
H H H H H CH,CH, 63
Q H rac/cis
O
S )
H CH; H H H CH,CH, 64
Q @ rac/cis
H CH,CH; H H H CH,CH, 65
@ @ rac/cis
CHs CH; H H H CH,CH, 66
Q @ rac/cis




HHHHOH 73 rac/cis HHHHOHdCHCH 74 rac/cis HH
HHOH75 rac/cis HHHHOHCHCH 76 rac/cis HHHH
W@RH0SIH0TEs 77 rac/cis HH H H OH CH CH 78 rac/ cPGI/EP3044011552
HOHCHCH79 rac/cis HHHHOHACHCHS80 rac/cis C H
HHHOHCHCGCHS1 rac/cis H HM-H OH CH CH 82 rac/cis-
91 HHHHCOHS83 rac/cis H HH CH CH 84 rac/cis
H @ H OH ch 85| rac) ci & H T H[TH T CECH, [ &7
rac/cis
H H H H H CH,CH, 68
Q @ rac/trans
H H CH,4 H H CH,CH, 69
@ @ rac/cis
H H CH,CH, H H CH,CH; 70
© @ rac/cis
H H H H CH,CH, 71
Q @ Y rac/cis
H H H H CH,CH, 72
Q @ b rac/cis
H H H H OH | CH,CH, 73
Q ‘:\\ rac/cis
H H H H OH | CH,CH, 74
Q l rac/cis
E H H H H OH | CH,CH, 75
@ (ilj rac/cis
H H H H OH | CH,CH, 76
/Ev:l @ rac/cis
H,C
N H H H H OH | CH,CH, 77
l > @ rac/cis
/
o] H H H H OH CH2CH2 78
(? @ rac/cis
H H H H OH | CH,CH, 79
NT .
| @ rac/cis
Z
x H H H H OH | CH,CH, 80
] @ rac/cis
N
Cl H H H H OH | CH.,CH, 81
\Q @ rac/cis
| H H H H OH | CH,CH, 82
O\Q @ rac/cis




&, HHHHOHCHCHS86 rac/cis HHHHOH CH CH 87
rac/cis | HHHHOHrac/cis HHHHOHCH CH 89
wo aoso4E6éd H HHHOHO90 rac/cis d HHH H OPCHELODA11552
rac/cis CH HHHHOHCHCH92 rac/cis HHHHOH CH
CH 93 rac/cis CF, HHH H OH 9#lrac/cis HHHHOH CH
c4-95 +racetcis—H HHHOH CHCH96 rac/cis- 92 -
I3 H H H OH CH,CH, 83
<|j\ rac/cis
¢ H H H H OH | CH,CH, 84
@/C' © rac/cis
o H H H H OH | CH,CH, 85
@ rac/cis
CFy H H H H OH | CH,CH, 86
© @ rac/cis
F H H H H OH | CH,CH, 87
(> @ rac/cis
F
cl H H H H OH | CH,CH, 88
@ rac/cis
F
3 H H H H OH | CH,CH, 89
© @ rac/cis
Cl
cl H H H H OH | CH,CH, 90
© @ rac/cis
a
F H H H H OH | CH,CH, 91
© rac/cis
CH,
al H H H H OH | CH,CH, 92
© @ rac/cis
O\
H H H H OH | CH.,CH, 93
Q H rac/cis
CF,
H H H H OH | CH,CH, 94
@ l : rac/cis
H H H H OH | CH,CH, 95
Q H rac/cis
H H H H OH | CH,CH, 96
@ H/ rac/cis




HHHHOHCHCHO97 rac/cis HHHHOHCH O98 rac/cis
CF, HHHHOHCHO99 rac/cis HHHH OH OCH 100

wo awsoikEed H H H OH 101 rac/trans HH H OH CH BE/ERR04/011552
rac/cis HHH CH H CH CH 103 Tabl et Fornul ati on (Wt

5

10

15

Ingredlents
p

'n%?’t ablet g 25 g 100ny

Uunu U rml a l 5 ’)R 1ﬂﬂ '-_100 Ct Qse
DTGN25 105 30150 3. | St &L Rx 180( Qﬁe gHgd o
ystalll i ne (pel | yl ose 30 30 30/150(5 racicis
St ear 1 11 Total 167 167 1b7 831
Ve tueling Pr nppm re Mx items 1, (2, and 4 and
gr a ate it purifilet watét. 2. By {h8 grdhyl &Shax 98
50C. rac/cis
H H H H OH CH,0O 99
Q (‘) rac/cis
H H H H OH OCH;, 100
Q @ rac/cis
H H H H OH | CH,CH, 101
@ @ rac/trans
H H : H OH | CH,CH, 102
@ @ é Tac/cis
Q é H H H CH; | H CH,CH, 103
Tablet Formulation (Wet Granulation)
Item Ingredients mg/tablet
5mg 25 mg 100 mg 500 mg
1.  Compound of formula I 5 25 100 500
2. Lactose Anhydrous DTG 125 105 30 150
3.  Sta-Rx 1500 6 6 6 30
4.  Microcrystalline Cellulose 30 30 30 150
5.  Magnesium Stearate 1 1 1 1
Total 167 167 167 831

Manufacturing Procedure

1
2
3.
4

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

Dry the granules at 50°C.

Pass the granules through suitable milling equipment.

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




3. Pass the granules through suitable mlling
equi pnent. 4. Add item5 and m x for three m nutes;

W@ o095/0¢Hs6 on a suitable press.- 93 - Capsul e PCT/EP2004/011552

10

Formul ation Item Ingredients ng/capsule 5 g 25 g 100ngy
500 1. Conpound of fornul a | 5-9%-100 500 2. Hydrous
Lact ose 159 123 148 n Starch 25 35 40 70 4.
Talc 10 15 10 25 5. I\/hg_g%ﬁs Blation 1 2 2 5 Total
200 200 300 600 Manufacturing Procedure 1. Mx itens 1
altem3Irignediergsi t abl e mi xer for rﬁ%cg%'smg es. 2. Add itens
4 and 5 and mx for 3 m nutes. into a suitable
capsule.- 94 - dains 1. Corrpoifﬁ‘as of 3eggentiang 500 mg
formula wherein AAAis -CH-CH -, -CH-CH-CH-, -CH
hD oCompo@hkioff%ﬁrﬂu&myd(rjogen 53;) hydr cpgé bR i so@ryl ogpo
ter substituted or stitut y one or
m)re fé}lg% ﬁfs sel ect ed #?om t he ]&soup cohdd st ng ~—-
03. | oliem ﬁhk:}al | ower al koxy, 2%al ogen 3ar 40 70
tyifl rorrethyl R2 is aryl or, heteroaryl,
u%sub'géiltut ed or substituted L‘} one oﬁ Shor e 10 25
sﬁtbstMagmh&nSS&hﬁet ed fromthe group g@onsisting of 5
I omrTﬁ?tls | ower al koxy, g{%ogen or2 trifluor o(?:e';t hyl , 500
or is r aIkyI -(CH) -c oaIkyI (CH) 3,

Manufacturing Procedure

1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes.

3.  Fill into a suitable capsule.
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-(CH) -Olower alkyl, -(CH2) -phenyl, optionally
substituted by hal ogen, |ower alkyl, |ower alkoxy or
wao eooslowase©met hyl , or is wherein R and R' for m POOEP1v4/011552
with the NNatom a heterocyclic ring, selected fromthe
group consisting of piperidine2morpholine,

t hi onor phol i ne or 1, 1-di oxot hi onorpholine; R3, R4 are
i ndependently from each ot her hydrogen, |ower alkyl,
phenyl or benzyl; R5 is hydrogen, |ower alkyl or
benzyl; R6 is hydrogen or | ogkimal kyl; nis 0 or 2;
and pis 2 or 3; and to pharnaceutical ™ acceptable
acid addition salts thereof. 2. Conpounds of formula I
i n accordapce wt in AAis - CHCH -

3. CDnpoﬂnggng?qu?ﬂﬁﬁ%g$Whﬂﬁh lﬁ%rdance with claim,
95 - wherein X is hydrogen or hydroxy; Ris
unsubstituted or substituted by ong or nore
substituents, selected fromthe gRoup consisting of

| ower al kyl, |ower al koxy, hdf
and pharmaceutical ly accgept

Oks trifluoronethyl,
a ;addition salts

W R n accordance with
areR(rac cis)-

t hereof, 4. Conpounds Ror mul
claim3, wherein the c N
| - phenyl - 8- ( 2- phenyl - gycl hexyl)-1, 3,8-triaza-spiro

[4.5] decan-4-one,

(IR 2R) -1 - phenyl - 8- ( 2- phenyl cyclohexyl)-l
8-triaza-spiro[ 4. 5] decan- 4-one,

ﬁm%ggﬁis)-l-(4-chloro phenyl ) - 8- (2- phenyl - cycl ohexyl ) -

“triaza-spiro[4.5 decan 4- one,

(Adc, cis SCH,~-GHhenéTHw T PRy ey PIFExy1 ) -1, 3 >
tr 4
?$ac'2%27§ﬁ;% B h@%gﬁforo pggﬁyl) henyl - cycl ohex
yRY - | ,18, Byltarihatencaryl wrayp ants}qqlectréﬁ stuuf@ﬁ 5}’ one or niore substituents,
(rac, C efe)cfeﬁ ﬁ%ﬂ @{‘eegxgg &yrfs PBE Ylowek alﬁ(ﬁi toel hikekn mBloBy or

-phen

R2

trlﬂuoromethyl
is aryl or heteroaryl, unsubstituted or substituted by one or more substituents,

selected from the group consisting of lower alkyl, lower alkoxy, halogen or
trifluoromethyl, or is lower alkyl, -(CHy)y-cycloalkyl, -(CH3),-CFs,
~(CHy),-O-lower alkyl, -(CH,)1,2-phenyl, optionally substituted by halogen, lower
alkyl, lower alkoxy or trifluoromethyl, or is -(CHa)p-NR'R”, wherein R’ and R”
form together with the N-atom a heterocyclic ring, selected from the group
consisting of piperidine, morpholine, thiomorpholine or 1,1-dioxo-

thiomorpholine;

R® R? are independently from each other hydrogen, lower alkyl, phenyl or benzyl;

is hydrogen, lower alkyl or benzyl;
is hydrogen or lower alkyl;
is 0, 1 or 2; and

is 2 or 3;

and to pharmaceutically acceptable acid addition salts thereof.

2. Compounds of formula I in accordance with claim 1, wherein A-A is -CH,-CH;-.

3. Compounds of formula I’ in accordance with claim 1,



4. 5] decan- 4- one, _
(rac,trans)-I-phenyl - 8- (2-phenyl -cycl ohexyl)-1I,3,8-tri

w@a2@smepiis®[ 4. 5] decan- 4- one, PCT/EP2004/011552
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(rac, trans)-8-(2-hydroxy-2-phenyl - cycl ohexyl ) -1
-phenyl -1 ,3 8-triaza-spiro[4.5%decan-4- one,
(rac,cis)-I-(4-nmethoxy-phenyl)-8-(2-phenyl -cycl ohexyl)
-1,3,8-triaza-spiro[4.5]gesqn-44_0 r
(rac, cis)-8-(2-hydroxy- d
,3 8-triaza-spiro[4.5]d -4
formula |I' as described ¥ ' ,
hydrogen or hydroxy and [R2 Is | dwer aIkyI or -(CH)
-cycl oal kyl. 6. Conpounds_of forrmula |I' in accordance
with claimb5, wherein the conmpounds arle _
(rac,cis)-I-isobutyl-8-(2-phenyl -cycl ohexyl)-1I,3,8-tri
h@smuro[4 5]decan 4- one,

t - (2- phenyl - cycl ohexyl ) - |
3k8 tri 2&%“@8686 %hg decgn 4- one,
(R'ac, dis sIGHI)(, - preshhly hn:ﬁﬁbﬁﬂﬂu}ed&)r(sabQﬂ@fé)dlbzf‘&‘l@ e Prﬁ?‘é( Ll)qshtuents,

chohexyl ) -1 -phenyl -1
Compounds of
erein Xis

4.5]d 4 rac, cls
c gc Iso:‘lsré:i??% a.ér[q%g, irt}?e[%oull co%%las’gng of low lower alkyl, lower alkoxy, halogen or

( 2p- hemifluoeythtthiieand ﬁha'rmace%rtf&:ﬂly%@epiﬂilé 9&1& addiflof SAR thereof,

one, (rac,cis)- | (2-cyclohexyl-ethyl)-
- (2- phenyl -cycl ohexyl ) -1, 3,8-tri aza- sp|r0[4 5] decan- 4-

one4. (Cbmpoﬁn@s) offolmula I’ in accordance with claim 3, wherein the coménounds are
% I-c Iop } | ,3,8-tri aza-spiro[4

a& 5)4 Bﬁ%n){i enyl -cyclo exyl 1,3,8-triaza-spiro[4.5]decan-4-one,

(ua;m;usbhé C(Izqims L Iolmékyl)Si (%Z%r H4dx @ﬁﬁ‘o % sl?&‘é’cﬁb{ g 548

h ir ecan-
ex%§ %&‘LG IOF%P Y ‘3219?»%@@@@195%8 w)ﬁﬁnezaamm Rl decan-4-
,d’rR;N ,2 1" wherein

(rac,cis)-1-phenethyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5)decan-4-one,
(rac,cis)-1-(3,4-dichloro-phenyl)-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-
4-one,

(rac,cis)-8-( 2-phenyl-cyclohexyl)-1-(4-trifluoromethyl-phenyl)-1,3,8-triaza-
spiro[4.5]decan-4-one,
(rac,trans)-1-phenyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one,
(rac,trans)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-phenyl-1,3,8-triaza-spiro[4.5] decan-4-
one,
(rac,cis)-1-(4-methoxy-phenyl)-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-
one or

(rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-phenyl-1,3,8-triaza-spiro[4.5] decan-4-
one,

5. Compounds of formula I’ as described in claim 3, wherein X is hydrogen or hydroxy
and R is lower alkyl or -(CHjy)p-cycloalkyl.

6. Compounds of formula I’ in accordance with claim 5, wherein the compounds are
(rac,cis)-1-isobutyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-4-one,
(rac,cis)-1-pentyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-4-one,
(rac,cis)-1-(3-methyl-butyl)-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one,
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X is hydrogen or hydroxy; Rl is phenyl, substituted by
one or nore substituents, selected fromthe group

wa@omsiostiitberg of | ower al kyl, | ower al koxy, hal OBETEP2004/011552

trifluoro methyl; R2 is phenyl, unsubstituted or
substituted by one or nore sub§ﬁituents sel ected from

R L S AR TN A

bneaccordance Wi th cIa|n17 mhereln t he conpounds are

g Sc%)s? rlo%ercygFElg@iﬁtlwl)(-ﬁ-éE p&lgé%lcydoﬁexgrllq)e{( I8)’c-rllaza?:spSlrot [Lrl IS]adeca\n 4-
pnec, ci s)-8-[2-(4-fluoro-phenyl)-cycl ohexyl]-1-phenyl -

.. 3, 85t [ .5 d -4- e, .

6‘?‘*51?‘5 lgllj‘eazﬁﬁg-g‘l(l’i‘%%%}la Ca nwsftgéa -gHeoLb]decarpAeangior

I(raB,c&)-tlF:IyaMeﬁyrbﬂném[yHS-@-(ﬂx@ﬂ %—pﬁaﬁl-cyclohexpl) -1,3, 8 tnaza-
(3 4-di chl or o- phenyl’) -cycl o exy -1 - phe

ﬁ?ﬁ)4%g8%mPr “4%%- spiro[ 4. 5] decan-  4- one,
(rac,cis)-8-[2-(4-chl oro-phenyl)-cycl ohexyl]-I-(4-fluo

t 4 5 one,
E?aggtﬁéT&Pu@%‘%ﬁﬁ%&gzgﬁgh&g3 8n%%m§$gggyﬂ cycl ohexyl )
-1,3,8-triaza-spiro[4.5]decan-4- one,- 97 - (rac,cis)-

I H

-(4 fIuoro-phenyl)-8-[2-(4-f|J% enyl ) -cycl ohex7l] -
| 3,8-triazaspiro[ 4.5] geca 7 (rac,cis)-8-

[ 2- (4-fl uoro-phenyl)-2Xydroyxy-c cNopexyI]-I-phenyI-I,
3 8-triazaspiro [4.5] decan- e, R

(rac, cis)-8-(2-hydroxy- tol yl -cycl ohexyl) -1 - phenyl -
I

,3,8-triaza-spiro[ 4. 5] detan-4- one, I”
(rac,cis)-8-[2-(4-chl oro-phenyl)-2-hydroxy-cycl ohexyl ]
whephenyl -1, 3, 8-triazaspiro [4.5] decan-4-one,
X is hydrogen or hydroxy;
R! is phenyl, substituted by one or more substituents, selected from the group
consisting of lower alkyl, lower alkoxy, halogen or trifluoromethyl;
R? is phenyl, unsubstituted or substituted by one or more substituents, selected from

the group consisting of lower alkyl, lower alkoxy, halogen or trifluoromethyl.

8. Compounds of formula I"” in accordance with claim 7, wherein the compounds

are
(rac,cis)-1-phenyl-8-(2-p-tolyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one,
(rac,cis)-8-[2-(4-fluoro-phenyl)-cyclohexyl}-1-phenyl-1,3,8-triaza-spiro[4.5] decan-4-
one,
(rac,cis)-8-[2-(4-chloro-phenyl)-cyclohexyl]-1-phenyl-1,3,8-triaza-spiro[4.5] decan-4-
orne, ,
(rac,cis)-8-[2-(3,4-dichloro-phenyl)-cyclohexyl]-1-phenyl-1,3,8-triaza-spiro[4.5] decan-
4-one,
(rac,cis)-8-{2-(4-chloro-phenyl)-cyclohexyl]-1-(4-fluoro-phenyl)-1,3,8-triaza-
spiro[4.5]decan-4-one,
(rac,cis)-1-(4-fluoro-phenyl)-8-(2-p-tolyl-cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-4-
one,



(rac,cis)-1-(4-fluoro-phenyl)-8-[2-(4-fluoro-phenyl)-2
- hydr oxy-cycl ohexyl] -1, 3, 8-

WO eo0ana01spi r o 4. 5] decan- 4- one, PCT/EP2004/011552
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(rac ci s) - 8-[ 2- (4-chl oro- phenyl ) - 2- hydr oxy- cycl ohexy!
- (4-fluoro-phenyl)-1, 3, 8- 9)7 yll

4.
e Bl e 30O RSorg-phsmplh-reighpallphisfyiyeas.
Bydoab3djdessal pbexyl ] -1, 3, 8- triaza-spiro [4.5]

ecan-4- ' .
?fa&&%f%?3?54:@91@8%%1)-&ﬁlgﬁkw-gv_cﬂozaezfﬂl-&m}zfpsl:bﬁ@awﬁ-z
S eaor °‘“@Xé'el o one
(Fsddild %w[raxv(k s RS Phemd ek PR dpcan-4-
03;1;2 t ol yI , 3, 84tr|hiazasp| ro[ 4.5]decan-4-one or

i(Ee éasﬁ-ﬁ?&-ﬁ%iz@ P BEERY e e ep ey T el
dpﬁaPkﬂda?aAtﬁn@Cbnpounds of fornula " as descrlbed
in c er.e
el e & P SR s R BNy -57 st -1,3,8-
Gﬁwﬂﬂqﬁﬂﬁ46ﬁk£ﬁﬁmuk@,l in accordance with claim 9,

ere ou
RS 5y SOORE B o b syl 4 By phgmy- 3.5
];tg?%raaiqgr(ﬂp|5]dzgihcmrd3&eﬁan- 4t Engl 11. Corrpounds of
a1l e BRESTG Tt i b SRR sieh S -
oclnatm ﬂo 4\5@&&@1 a- otnla;e corrpound is

dracpﬂényl ‘Fhl b S St P s R Mgl

13iaz yBiEecai-4fomemul a | in accordance with claiml,

wher ei.n

-Al's -CH -O
(rac,cis)-8-[2- (4—%uoro-phenyl)—2-hydroxy—cyclohexyl]-1-p-toly1—1,3,8~triaza-
spiro[4.5)decan-4-one or
(rac,cis)-8-[2-(4-chloro-phenyl)-2-hydroxy-cyclohexyl]-1 -(4-methoxy-phenyl)-1,3,8-

triaza-spiro[4.5]decan-4-one.

9. Compounds of formula I”” as described in claim 7, wherein X is hydrogen

or hydroxy, R' is pyridin-4-yl and R? is as described in claim 7.

10. Compounds of formula I”” in accordance with claim 9, wherein the
compound is

(rac,cis) 8-(2-hydroxy-2-pyridin-4-yl-cyclohexyl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-

4-one.-

11. Compounds of formula I in accordance with claim 1, wherein A-A is
~0-CHy-.

12. A compound of formula I in accordance with claim 11, wherein the
compound is

(rac,cis)-8-(3-hydroxy-3-phenyl- tetrahydro -pyran-4-yl)-1-phenyl-1,3,8-triaza-

spiro[4.5]decan-4-one.



14. Conmpounds of fornula | in accordance with claim

13, wherein the conpounds are
\NQnmbmmMSQ-8-(4-hydrox7-4-pheny|-tetrahydro-pyPGnEBHmMMJﬁn

-1-(3,3 3-trifluoro-propyl)- % 8-

triaza-spiro[ 4. 5] decan- 4-one o 8-

(L o &Pl B O 1 i v

deEprp4- one. 15. Conpounds of formula I in accordance
Pro

W th clai ,__Wherein A-A
for prep &?a%?raﬂo%‘?ﬁlé’g ﬁﬁf&ﬂﬂ%gmoaf“?‘@??ﬁﬂ ‘51%? clainy ?? ﬁ@?efem the
Rbaipraa@idrecal © acceptabl e salts, which process

s SR SRR T T E g B bt 158

wﬁ@gaegp'lrot[bg @t}ghsyotn@@ats are as defl ned above, or b)

(e oA O R she ey e TRt DTS A YD OB b triaza-

Qgﬁgpﬂgdggnwpgﬁgln the substituents are as deflned
ove, or c) reacting a conpound of fornula with a

Grignard reagent R MgXto a conpound of fornula
10 15. Compounds of formula I in accordance with claim 1, wherein A-A is

—~(CHa)s-.

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

pharmaceutically acceptable salts, which process comprises

15 a) reacting a compound of formula
with a compound of formula

to a compound of formula

H
NG e
R1 N><R3
Hj/N R?
Al
20 A Ta
wherein the substituents are as defined above, or

b) reacting a compound of formula



wherein Xis hal ogen and the other substituents are as
defi ned above, or d) reacting a conpound of

wo oroskEes t h a conpound of forrmula R2 CHO t 0o aPCDEPIO41CL1552
of forrmula wherein Ris lower alkyl, -(CH)
0>i -cycl oal kyl, -(CH )C u-CF, 1§ ) 2-O | ower alkyl,
-phenyl, optionally substituted_ by hal ogen, | ower
al kyl, | ower al koxy or trifluor® tpﬁl' or is -(CH)
-NR R', wherein R and Ryifor getheér with the
N-atom a heterocyclic rimg, selectgd fromthe group
consi sting of piperidine;~gpi Rg?e, t hi onor phol i ne
or 1, 1-di oxo-thi onorphol i n¢ and " is |ower alkyl,
-(CH) -cycloal kyl, -(CHy -CF , -(CHi 3~O- | ower
alkyl, -(CH ) -phenyl, optionally substd t ut ed by
hal ogen, |ower al kyl, |ower al koxy or trifluoronethyl,
ovith sorr¢sgphding dcdiis B ketalherein R and R' form toget her
with the Natom a heterocyclic ring, selected fromthe

”ﬁ%% 1Sk pi peri di ne, norpholine,

?%95%0 phgpﬁﬁgﬂgPﬁﬁ,1-dioxo-thionnrpho|ine, and the
ot her substituents are as defined above, or e)
reduci ng a conpound of fornmulg 143to a conpound of

formula- 101- R > N I b wherein mpbstituents are as
defi ned above,or f) reaefi ng’a %géggnd of formula H
Ib with a conpound of Fﬁfﬁg a Lo a conpound of .

Al

formul a

A Ia
5 wherein the substituents are as defined above, or

¢) reacting a compound of formula

Y) N
, D
R N\
A\A

with a Grignard reagent R’MgX to a compound of formula

O N
1 >—R3
R N
A\A

10 wherein X is halogen and the other substituents are as defined above, or

14

Ic

d) reacting a compound of formula



wherein X is halogen and the other substituents are as
defi ned above, or g) reacting a conpound of fornula
wowndaosogiconpound of fornula LiRL to a conpoundP@I/EP2004/011552
formul a- 102 - wherein the substituents are as
descri bed above, or h) reactingH@‘conpound of formula
A" 23 with a conpound of formnula -N> 10 to a
compound of formula wherein t stituents are as
descri bed above,or i) reactini ound of formula
with R MgX- 103 - to a c ound formul a wherein X
is halogen and R6 is |lo afd the ot her
substituents are as desgcriljed above, and if desired,
converting the conpounds.obtai ned int
pharmaceutical ly accepta61e aci d addi¢ion salts. 17.A
conpound according to claim1, whenever prepared by a

RGeS Iptund| difsmila R*ch@ m 16 or by an equi val ent
nmet hod. 18. A nedi canent contai ning one or nore

conpounds as.claijred in claim1l and pharnaceutically
é%éé‘b‘f’ﬁ%‘il%‘?%ggépﬁ}lgﬁts. 19. A nedi cament according to
claim18 for the treatnment of illnesses based on the

0s N
R’ §>
A
A Ib’

wherein R? is lower alkyl, -(CHy)o,1--cycloalkyl, -(CHz)o,1-CFs,
-(CHy)1,2-O-lower alkyl, -(CHz)o,1-phenyl, optionally substituted by halogen, lower alkyl,
lower alkoxy or trifluoromethyl, or is -(CH,);2-NR’R”, wherein R’ and R” form together

co

with the N-atom a heterocyclic ring, selected from the group consisting of piperidine,
morpholine, thiomorpholine or 1,1-dioxo-thiomorpholine and

R” is lower alkyl, -(CHj); o-cycloalkyl, -(CH2)1,2-CFs, -(CHa),,3-O-lower alkyl,
-(CH,)1,-phenyl, optionally substituted by halogen, lower alkyl, lower alkoxy or
trifluoromethyl, or is -(CHa),,3-NR’R”, wherein R’ and R” form together with the N-
atom a heterocyclic ring, selected from the group consisting of piperidine, morpholine,
thiomorpholine or 1,1-dioxo-thiomorpholine, and the other substituents are as defined

above, or

e) reducing a compound of formula

o N
>
R’ N
A

14

to a compound of formula



gl ycine transporter 1 inhibitor. 20. A nedi canment
according to clains 18 and 19, wherein the ill nesses

wae@spsotehoses, pain, disfunction in nmenory anpiCT/EP2004/011552

| ear ni ng, schizophrenia, denentia and other di seases
i n which cognitive processes arldli-npaired, such as
attention deficit disorders or Alzheiner's disease.
21. The use of a conpound as claj inclaiml for
t he manuf acture of nedicanments f e treatnment of
psychoses, pain, neurodeg her gf | ,£$sfunction in
menory and | earni ng, schizgphienia, \genentia and ot her
di seases i n which cognitfi ve]processes are inpaired,
such as attention deficiAl, i sorders or Al zheinmer's

di sease. 22. The inventiofi as herein Before descri bed.

wherein the substituents are as defined above, or

f) reacting a compound of formula

Os N
R N>
Sk
Al
A Ib

with a compound of formula R°X

to a compound of formula

/R5
O N
R g>
Al
A Ie

wherein X is halogen and the other substituents are as defined above, or

g) reacting a compound of formula

A 21
with a compound of formula LiR!

to a compound of formula
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-102 -
0 H>
R‘l
N
HO N \RZ
A
A If,
wherein the substituents are as described above, or
h) reacting a compound of formula
R1
0
A
TAT 23
5 with a compound of formula
0 H>
gN\ |
HN 2
R10
to a compound of formula
Ox N
R' N>
HO N \RZ
A
A If,

wherein the substituents are as described above, or

10 i) reacting a compound of formula

/R5
0 N
N
R' ) N\>
. N R2
AL
A 29

with R°MgX
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- 103 -

R5
. (o) N s
R’ >
R® N
/ﬁ/N R2
Al
A I

wherein X is halogen and R® is lower alkyl and the other substituents are as described
above, and

to a compound of formula

h

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

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

in claim 16 or by an equivalent method.

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

10 and pharmaceutically acceptable excipients.

19. A medicament according to claim 18 for the treatment of illnesses based on the

glycine transporter 1 inhibitor.

20. A medicament according to claims 18 and 19, 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.

21. 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.

22. The invention as herein before described.

*3%3%



