;e3e>; d8@vT,2 9 APR 2002 1,3,8; Triaza-Spiro[4,5]Decan-4-0On Deri %gtl S
*c0000z* The present invention relates to conpounds of the general oA | 4002
R~ Ow NNRa N R~-N~ ~\ ~" R wherein R is hydrogen, |ower alkyl, hal ogen,

| ower al koxy trifluoromethyl, 5 10 15 | ower al kyl - phenyl or ““’I“lll"l"lI"I“ll'"m""”",
(C5-7?)-cycloal kyl; R2 is hydrogen, | ovel al kyl, phenyl or |owe

al kyl -phenyl; R3 is hydrogen, |ower alkyl, benzyl, |ower alkyl-phernydigs*

| ower al kyl di phenyl, trizinyl cyanonethyl, |ower alkyl-piperidinyl, |ower

al kyl - napht hyl , (C5-q)-cycloal kyl, | ower alkyl-(C5-7?)-cycloal k

al kyl - pyridinyl, |ower alkyl-norpholinyl, |ower alkyldiogol anynlmwlm,»m@mmmm
al kyl -ogazol yl or |owe Jayk - 2-Qz0- el ein the

systems may be substi ta,g,?a%ﬁéﬁﬁ[ﬁﬁ?%ﬁ&%pﬂal%ﬁa‘@ﬂ%ﬂ al koxy*Goo002+
trifluoronmethyl gr phenyl, or -(CHz)aC(O O Il ower _al kyl, -(CH2)aC(O) NHz,

- (CHs) nC(O) N(1 ovbhe RFeSFf InveRigpp YRIGHes £0 coRPOYRES of gexpliformuls s

hydr ogen, lower alkyl or nitrilo; Ais aring system consisting of (a)
(C5-15) -cycl oal kyl, which may be in additiongo R optionally substituted by
| ower al kyl, trifluoronethyl, phenyl, (C5y7)-cycloalkyl, spiro-undecan 20
al kyl or by 2-norbornyl, or is one of the i°ng groups 2 9 APR 2D02 2
Rs Rs Rs RT R~~,r~~ni R7 R~ (b) (c) ( cahydr o- acenapht hyl en- 1yl
(e), bicyclo [6.2.0] dec-9-yl (f) a bi onpr- 9-yl (g); 5 and wherein
R5 and R6 are hydrogen, |ower alkyl a en tdgelher and with the carbon

atons to which they are attached forn phenyl R'10 R7 is hydrogen or

| oner al kyl; the dotted |ine representsS an optional bdnd and nis 1 to 4;
and to pharmaceutically acceptable acid addition salts thereof. The
conpounds of fargail a | and their salts are characterized by valuable 15 20
t herapeutic properties. It has surprisingly been found that the conpounds
of the preseRrll invepiiRtoger, f%%?'aik?l,%ﬂﬂ()éﬁnﬁmvéﬂgﬂkc%ys, tPifldors ani n FQ
(OFQ receptor. Consequently they wiTl be useful in theé treatnent of nenory
and atten®ion defi clomer gikykphenyl o, (Cenr-atadedllsl; and physi ol ogi cal

di sorders, eggeci ally, but not limted to, anelioration of synptons of

anxi ety and Beress Bilgohdgesn, losenralkyl, phenyt attewemnalgylypHengd; due to

Al zhei ner's di sease or other denentias, epilepsy and convul sions, acute

and/ or chronBé pai nisdaydrogeanloweryalsybhensyl, dewee ailvd-pherylnl avwe b
trol of t bal <+ i i . $ j d
ond et abol o di so GPeayh HaHE SraRlme B Idder SUOAHIRARAATIGRGS] OO0 S

peptide 25 (F-G G FalkyGnphtkyb(655)sytloal byl Qowdoal kb4 0 sid@yaloalkyflf om r at

brain and is a natural ligand to a G protein coupled receptor (OFQR),
found at1@i gh | evel bbwer alkyl-pyridinyk lower alkyl-morpholinyl, lower -

dioxolanyl, lower alkyl-oxazolyl or lower alkyl-2-0xo-oxazolidinyl

and wherein the ring systems may be substituted by additional
lower alkyl, lower alkoxy, trifluoromethyl or phenyl, or
-(CH,),C(0)O-lower alkyl, -(CH,),C(O)NH,,

15 ' «(CH,),C(O)N(lower alkyl),, (CH,).OH or -(CH,),C(O)NHCH,C,H,;
4

R is hydrogen, lower alkyl or nitrilo;

A is a ring system, consisting of
(a) (Cs-15)-cycloalkyl, which may be in addition to R ‘optionally substituted
by lower alkyl, trifluoromethyl, phenyl, (Cs-7)-cycloalkyl, spiro-undecan-
20 alkyl or by 2-norbornyl, or is one of the following groups



OFQ 1 exhibits agonistic action at the ' OFQ R both in vitro and i(r)zléi P 2002
9 AP R 2002 3 Julius (Nature 377,476, [1995]) discusses the disc ré %f
OFQ noting that this peptide shares grea%t est sequence simlarity with
dynorphin A, an established endogenous |9 gand for opioid receptors. OFQ

i nhi bits adenyl ate cygttise in CHO(LC 132+3 cells in cubture and induces
hyper al gesi a when gl adig nikstered intr@-cerebroventriciflarly to mce. The
pattern of results i i i
agoni st of the LC 13 sept or and i gl 0- noci cepti ve
properties. It was descigzbed that wheninjected intra-derebroventricularly
in mce, OFQ slowed .down | oconotive activity and i nducBd hyperal gesia. It
was concluded that OF ?nay 10 act as a brain neurotransm’tk r to nodul ate
noci ceptive and | oconotfve behavior. j &hs of the present-/i nventi on are
t he conpounds of fornula | and pharmaceutical |y acceptable addition salts

t hereof, raceni dogesahy@ro-aerpanhthylensdybég)obigyelglGeiMdecRon ) and
preparation of t -meqti epned 15 conpounds, mnedi canents contai ni ng
them and their r@%{f?@%ﬁ? a&i@rl as the use of the above-nentioned
conmpounds,i ntrol or prevention of illnesses, especially of
iIInessesagﬁy}g\??g[?ders of the kind referred to earlier, or in the

manuf agt uRe Qi3 RO WE ' gym "%ﬁ@ b 1 of the
generg? tlgr rfagldulgeg'rrlgn t gg%?’elgg)%?%g deé%ark;g&eﬁoféghgégp y F@?{eﬁ%%ré% ve of
whet her the ter natonis tprediiclotheypeaatiziched formiznphenyliviagj on. As used
herein, the term"lower alkyl" denotes a straight- or branched chain al kyl
group conR&i ni ngisfhiydnogeh@rdowar dkylat ons, for exanple, nethyl, ethyl,
propyl, isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl and the like. 25

Pr ef er r edthedetted ling reg:reagstsaacreogtionplsbmgand- 4 carbon atoms. The term
"cycl oal kyl " denotes a saturated carbocyclic group containing from5 - 15
carbon at®Bns, pr’éfJeF‘P d are cycl ohexyl, cyclodecyl and cyclononyl. The term
"hal ogen" denotes chlorine. iodine, fluosine and o7l ne. ~ ~~'~~ 2002 4
The ¢ B9 m @pd B PEARAGTutalIs asceRtale R ALTIGR salts HRESPE r csi dues i s as
defi ned above, and which is attached via an oxygen atom The term

"pharnmaceutically acceptable acid addition salts" enbraces salts with
i nor gani ¢ andThe gampouacsosf, formaha d andytheir bhlts iace aharhcterized by awildable

sul furic aqcid, phosphori¢ acid, citric.,acid, form cid, fumaric . acid,
mal ef i ¢ aa}%,apa@@fmgoaé%&%g@ﬁé@é@i%%ﬂ)@ﬁpé?ueﬁégﬁﬁghﬁﬁ%aﬁénéa foni ¢
aci d, t - Nl G- ACI i .
Compoundstid BRERIE LSS e BBl andhSt ot BIRIAL Yt MELADERIATD)

(f or mib a (OFQaetptoRLatiseduetitDotheyowilRbeiusehil inethizytireatifeft ofmeniPryar e

hyd , l'e the foll ow ds: o
B ( DocanyRR® AR EHCES  PayeRiath pesirolsginal end ahusiplosicah disordersan- 4

one, especially, but not limited to, amelioration of symptoms of anxiety and stress

disorders, depression, trauma, memory loss due to Alzheimer’s disease or
other dementias, epilepsy and convulsions, acute and/or chronic pain

20 conditions, symptoms of addictive drug withdrawal, control of water balance,
Na+ excretion, arterial blood pressure disorders and metabolic disorders such

as obesity.

OFQ, a seventeen amino-acid-long peptide
(F-G-G-F-T-G-A-R-K-S-A-R-K-L-A-N-Q), has been isolated from rat brain and
25 is a natural ligand to a G-protein coupled receptor (OFQ-R), found at high

levels in brain tissue.

OFQ exhibits agonistic action at the OFQ-R both in vitro and in vivo.



8- (Decahydr o- napht hal en- 2-yl ) - 3- net hyl - 1- phenyl -1, 3, 8-tri aza- spi r-?[94.A$R 2002
decan-4-one, 15 m xture of (2RS, 4aRS, 8aSR)- and

(2SR, 4aRS, 8aSR) - 8- (decahydr o

napht hal en- 2-yl ) - 1-phenyl -1, 3, 8-tri aza-@pi ro[ 4. 5] decan- 4- one or

(2RS, 4aSR, 8aRé)1i18‘> @E&hﬂhﬁﬂoﬂﬁgdﬂmﬂﬂ)eﬁs&s’%és tHe girenyérylof3)BQ notdng spiro
[4.5] decan-4:one. Further preferred are conmpounds, .in which A s

cycl ohexﬁ%?t 5}&191 RRRLids shar %ﬁ@?ms&@@auﬁpcwm@mw widpdyaerphinAsadecyl or

cycl onon - Y- -f h d
Ve orar bR ehddediiais Redin Al boH AUEHorFIORY) Shiflss WihyfaEPounds
decan- 4- -BDCH -oda; -4l d S-SRI = 4- 25
8- Oyl onepgl e IR CHORO/ ST RRBb chltn did HRrceR I Pefalgeaiitiin - OnC

ci s- 8-4 4-adsoprisiered iptiasterebrivehtpicaharly to &hidetThapattepn of ré<ulbd
decan-4-qng. 2.9 APR 2002 5 Preferred are_further compounds, in which A
i s cycl odBgigate (‘hBT' Sé%tadﬁ@mpu@ A eadogenouswganist akihed.GiddRogen or

if
PRCY ! o Werhor Tl A Oho ARG b icl BpuTABLER: €. 1P WD SRERREAYS e O
Spi 1 o[ 4, GheleeierfirgBetedrinBravelcdegeat tritudisdy In BARBY OFQ 3lofvdd de®a- Spi 0

[4,5] dec-3-yl)-acetonitrile. Further preferred are conpounds, in which A
i s oct ahyldeamotiveactivityrandinduced)hyperahiesis Iarveasmcbged thairOEfhmsiye t he

follqQuwn onpoynd: 10 . . . .

8- (cild QAR BEPRAAIESABmitiardoupodulaty nociceptive And laeamtivec an- 4- one.
Furt her Rfe?xfa%ﬁléz‘?d Is the follow ng conpound: 8-(cis-Bicyclo (F>. 2.0]
dec-9-yl)-1-phenyl -1, 3,8-triaza-spiro [4,5] decan-4-one. The present
conpounds of formula | and their pharmaceutically acceptable salts can be
prepared by r@bjeotisofidh@pwresent ivemtion fxe thexeompeunds ofl forprudadsaed

descri bed _bel ow, which conprise a).reductively am nati.ng a conpou of
formul a @h@rm%uam@@mﬁatqﬁe ﬁgﬂhta?laswlf&s thefaof, magegHc mixt %‘S?h%di ng
KCNto t ' : . a conpound of
formul a (Forigstoifeinanbiiobhe repaftibf o the Aol mdhidifia & FRIPON,

and RI5 Reohgmridse nsédjtamients castajhirgrtimeboand their manufactuP® a2-vodll Gsb)

cyclizi n% and reducing a co _oung of formnul.a I§ )
he use of the above-mentioned compounds in the control or prevention of

illnesses, especially of illnesses and disorders of the kind referred to earlier, or

in the manufacture of corresponding medicaments.

The following definitions of the general terms used in the present
20 description apply irrespective of whether the terms in question appear alone

or in combination.

As used herein, the term "lower alkyl" denotes a straight- or branched-
chain alkyl group containing from 1 to 6 carbon atoms, for example, methyl,
ethyl, propyl, isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl and the like.

25 Preferred lower alkyl groups are groups with 1 - 4 carbon atoms.

The term "cycloalkyl" denotes a saturated carbocyclic group containing

from 5 - 15 carbon atoms, preferred are cyclohexyl, cyclodecyl and cyclononyl.

The term "halogen" denotes chlorine, iodine, fluorine and bromine.



to give a conpound of formula .,1 1V R-1-1 5 wherein A and Rl have ﬁ??nuz
significances given above, or c) reacting a conpound of formnul ALY
conmpound of forrmula 1-3 RgX 10 wherein is described as above, but
different from hydrogen and X is hal ogen, to give a conpound of formula cs

-2 or d) al k"y‘hattﬂﬁg wereatkppt dﬁgo@S@o@pmmmh@remcthmlhyl resifheesisaR3 i s

hyd I t t t
ehant i o 4@%@8%%%@%&0 iSRG B ARV S AR S compounas. | and or i

desired, 2 g AP R 2002 7 f) converting the conmpound of fornula I
obt ai ned i nt OTRe RBAN"RhAPIacehiiYally GBRIARbR AGH GdAHEbA 1sQtsS Bldbrabés
accordance with procesSs variant a)” the reductive amnation of a keto
conpound sHltd withuinorghni aid erganic meids), stich s |lydrbe¢hlosiceid, midriostcid,n 5

convention manne sal ven such . s t ol uene, tetrahydrofuran (THF),
met harm| %ﬁﬁéﬁlﬁaﬁ *@rﬁghﬂnaaﬁ% iftic 0T IEHE Rich TUMATALAGIA ARG , and i n

the pres C r L.in the
presence%dK%f\ﬁﬁlég‘gge% %ﬂ%g%no ﬁéa’\ﬁﬁ %r?l%ag]%igordﬁ ?F\ffé) Pimination is
descri bedolerdesudhic @bﬁmnd tRe Bke. 2552-54; 1990. In accordance with this
variant the reaction is carried out ~1 ) by reaction of an amne with a

ketone in the presence of TI-(IV)-isopro OXI de and Na- cyanoborohyride. The
cyclisation iBxemplagupraie medtarprcom Mhlébpﬁlfea@@ﬁﬂbéﬁtmd in

707500 C el eRO At Elaeiaxé‘r e@%“réﬁl%ﬁéaa{i‘@mé  hireteh L8 120 C
U
rgg?ﬁghﬁ%@ﬁ%ﬁ%% %né%g’aéﬁgﬁ%‘ y ri ézeﬂ)m%"ﬁ‘Mpouﬁ%%‘? formul a

| can further be prepared by reacting a conmpound of formula I-1 with a
conpound of f®«(Detshydrs-nhapladedéent@agle-1sphénylehi8-onazd spireps.6)decai 4

reaction is carried out in a suitable solvent, such as DV, and in the
presence B¢, sodi um hydri de at room tenperat ure. Suitabl e hal ogeni des of

br onomet byl SEEPSEE KRR 2o o pieR By st L SR PRl O 47

The reactddeant4/¥pel s about 18 h. 25 In accordance W th process variant d) a
conmpound of formul al, wherein R3 is hgdro n, can be al kyl ated or

benzyl&t ed |mmwemf|(aR§L4am&eSR)f@n €28 @wasm %ﬁ@y@h&dr@f a
di | d | i odid
cthyl | ba ARy RS L PHate sl Bl RaeEgpe or

3, 3di phenyl - 1- propyl bromi de. This reaction is carri ed out in the presence
of a 30 net al(zmsiahsﬁ smﬁsaoewﬂym H&ﬁhtlﬁﬁeﬁizg)tleﬁhéﬁjll—!u@&@haabou'[
60-100 C ~ a ~~~ ~~~ Racem ¢ m xtures can be converted into its
enanti orr@pnr;o[ecﬁiﬂemﬂsonm conventional manner, for exanple by preparative
HPLC. The salt formation in accordance with variant f) is effected at room

t enper at ures cord nce h_net ho b sar, whi ch 5
are fam |1 o RUrther WERIER Hrt PrlRordR B hRaf I aRDeRs] Rty

I nor AN GudstAatedHy MéfHyl vRlis sl G ﬁ&fﬁ(fdi&:@ul@ﬁbsaﬂlﬂatl on.
Hydr ochl ori des, Pﬁyd?obr% deé c&nWF) ac?e n?t ratyebg0 citrates, acetates,

mal eat es R]sRécamahmogent hanesul phonat es, p-toluenesul fonates and the i ke
are exanpl es of such salts.

Examples of such compounds are

cis-8-(4-Methyl-cyclohexyl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one,
8-Cyclodecyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one

25 8-Cyclononyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one or
cis-8-(4-Isopropyl-cyclohexyl)-1-phenyl-1,3,8-triaza-spiro{4.5]decan-4-one.



~1 10 The conpounds of fornulae Il and Il which are used as start'g@; bUZ
mat eri als are known conpounds or can be prepared by nethods knovm%gp R;z
For exanple, the ketons of formula Il n be prepared by mnethods, described
in Beilstein H7, EI7, EII7, EIll7 and V7. Conpounds of forrmula Il are
descri bed, fé’rreﬁaraﬂqblaee furthescempeandssin whid AGs csdodetss, FobBH152a) 15 and
US 3, 155, 6%\%1{ 1 and glﬁﬁe ribe the reductive amarl)?atlon I n

accor dan@Bdyitt I8 g&%’@ Qrane %%15 hydyogempiphenyl anddirdsdiydrogen oro N R
-1l HN~ nw R3 ON2 NRNRV 1-2 wherein A is a conpound of group

|

A havi ng & par ael | y unsaturated ring (one double bond) and A and R1-R3
have the significances given above. Schenme 2 shows a process for the

preparation @fx Wwidach ofnponinlde drel. Z ~ Ap ~ 2aa2 10 Schene 2 NH2
~O0OA+\N- -/ VI NI VI A~ VIIl NHZ R trinethylsilylcyanide NH2 1.
acet anhydrid N~NH 2. hydogen peroxide H N~ A\ | \ IVI-1 Rl and A have

the sPgni fi céR@sB-@W@deeﬁblé -matingtiepleemyi)- 2phemyi-ds3,8Hziaza-f or mul ae VI and

VIl are kno 5 ou ‘gs or can 5 be prepared according to nethods known in
the art, P’dﬁodé g‘if%a@ BRF&tnds of formula VI can be prepared in accordance
wth Be| | stein H12, EI 12 Ell12, EIl112 and EIV12. Conpounds of formula VI

can be pr epaBegyabdg@}lmgﬁo-1-pheny1-1,3,8-triaza-spiro[4,5]dec-3-y1)-acetonitrile.

Further preferred are compounds, in which A is octahydro-inden (formula

c) and R1-R3 are hydrogen, for example the following compound:
10 8-(cis-Octahydro-inden-2-yl)-1-phenyl-1,3,8-triaza-spiro{4.5]decan-4-one.
Further preferred is the following compound:
8-(cis-Bicyclo[6.2.0]dec-9-y]1)-1-phenyl-1,3,8-triaza-spiro[4,5]decan-4-one.

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

15 processes described below, which comprise

a) reductively aminating a compound of formula
0

7,

with a compound of formula

Ra
Q 1
N
Jo
N
HN
&

20 or, if desired, adding KCN to the mixture of a compound of formula II and 111

to get a compound of formula I, wherein R'is hydrogen or nitrilo, respectively,

and wherein A and R1-R3 have the significances given above, or



&

Q

described in Tschaen et al., J.Org.Chem, 60, 4324 (1995). 10 In, gschene 3

it is described the cyclization of conpounds of formula IV to a cozﬁoéﬁa 102
formula X and then to a conpound of forgula [-2. In this schene the
substituents are as descri bed above. starting materials of fornula IV
are knownbkongsliaiig andcadubimgm epmpedunyoffetrtholls known in the art. 2 9
APR 2002 11 Schenre 3 R | VONRZAAgHal.~-N - NR X R 1 _31_2 In the

foll owi ng scheme 4 is described the prodgess for preparation of conpounds of

formula I, wherein A is cyclohexyl,-OpkfORglly substituted by | ower al kyl,
Cb_, -cycl oal kyl, spiro-undecan-al k of NB- ndr bonyl and R in this 5 schene
is |ower aIkyI.Scherre4AOII 11 F, 1-4 RAMgHal , | As

menti oned earlier, the conpound f al and their pharmalO ceutically
usuabl e addition salts possess val uabl armacodynam ¢ properties. It has
been found that the conpounds of the presesit i nention are ~~
h,~'!~ Li~O-, _,s 12 agonists and/or antagonists of the OFQ receptor and

have ef f et givera esthpebindwoddébismala psychi atri c, neurol ogi cal and
physi ol ogi cal disorders, such as anxieﬁy, stress di sorders, depression,
trauma, nenory | oss due to Al zheingr' s)di sease or other denmential, epilepsy
and convul sions, acute and/or chro % pai n conditions, synptons of

addi ctive drug wi thdrawal, contxo bal ance, Na+ excretion,

arterial blood pressure disordersyan stapol i ¢ di sorders such as obesity.
The conpounds were investigat n ccoida)ce with the tests given
hereinafter: 10 Methods of OFI\¢ Z-R Bin

psay (Cel | Culture
5 wherein A and R1 have the significances given above, or

c¢) reacting a compound of formula

H

o)
N>/R2
N
RERE§
® .

with a compound of formula

RX

10 wherein R’ is described as above, but different from hydrogen and X is

halogen, to give a compound of formula
’
Ox N
S
N
~
@ R'

d) alkylating or benzylating a compound of formula I, wherein R3 is hydrogen,
15 and, if desired,

e) converting a racemic mixture into its enantiomeric component thus

I-2

or

obtaining optically pure compounds, and/or,if desired,



HEK- 293 cel |l s adapted to suspension growh (293s) were cultured in HL

medi um plus 2% FBS. The cells were transfected with the rat OFQ 2&&&&20025
CcDNA (LC 132), FEBS Lett. 347, 284- 288,71994, cloned in the expression
vector pCEP4 (Invitrogen, SanDi ego, CA,° USA) using lipofectin (Life

Technol 0§l esnvading the compoub8A)f foimates] ebtared éhtosa phaensekaticellyi n t he
presence of hyqr Ci 00 U ) (Cal biochem SanDi ego, CA, USA). A pool
of resi staﬁFc%&lal%izﬂﬁ]gl %‘i&p@& Sfa(rﬂ? OFQ R expression by binding of [3H -COFQ
(Amer sham 20 ' [ ngl andy. These. cells (,2935s-CROQ.R) were
expanded for Iﬁ§%§8@%4ey lc}@l%? égsa‘r'\%n%%ﬁ%fgheere ‘}é’glé’ aaﬁ“b‘?é“%ﬂ%?al%°

pr epar at icemhpoUast §Fforndal6 9l MSthveneatitie/ 65fothully TEERdaHé@addtan, washed 3
times with phosphate buffered saline (PBS) before resuspension in buffer A

(50 nf 28onyeéntipmal mannergn ssakivent Gugh as toveB@] Aptrahpdooforapt(TEHE Wi t h a
ti ssue honpgeni zer 0 seconds, setting,4..Pt. 20, K nematica .

ki one- | SRRHAROBOF ARGl 07 16 & TobFaAre QEALTE NGV Aoaut 1 4HE AeoTihe apchin the
centrifu i j . ; ] and
Tho. pel | 0 v A e et b o Sy i B 1 PR PR el
protei n K@N9résphec2B@Ry.13 concentrations were determ ned using the BCATM
Protein Assay Reagent (Pierce, Rockford, IL) follow ng the manufacturer's

recomrendat i ons.  Bi ndi says [ 3H] - OFQ.conpetition_studi es were carried
out with 77 &aomgg0£§%@r weive amipation ingesesinadeingd. Org Ghepus fer A

pl us 4@. 1%-B 3 031% _bhacitracin e 'ingg n i m . i
. Ger mgﬁy) C)r%ég%e@gll?rb 03%1{ ragg% é’%{}g Eﬁbﬁh‘; nﬁﬁjéﬁfe%ggﬁo?dl s% \%gsorﬂl}sed to

(D define t by reavspacidrs abiindiith aTheons S )Be ¥9ESerl @I TIAIVY iBopropbiddd! | on

t hr ough atman GF/C filters (Unifilter-96, Canberra Packard S. A, Zurich,

Swi t zer | and) Nprevanoborehysidés 0. 3% pol yet hyl enimine (Sigma, St. Louis, M,

USA) and 0.1% 10 BSA (Sigma) for 1 hour. The filters were washed 6 tines

with 1 m of fhce bl d 50 .0M Tri s- HCl 7.5. The netained radipactivity was

counted on a%c%cﬁﬁa%ﬁ-l&%ﬁﬁ’r %’%“reogﬁgt%mgﬁsrﬁ%ﬁbgt% ec%%fﬁféeér)o'g# er

addi t i oncehvé®tifhaPnavierOferi é&‘axﬂ;%le(v@%%ﬁ%fﬁénﬁéé ldrtempéataté ef hboet

n

conpounds were determ ned using at |east 6 concentrations in triplicate,
and dét e2ADri€tor witle formtiernaidlond® ewers abadempenathae dfyabowt S0 iG.t i ng and

t hese calues wer onverted to Ki val ues th t hod of Ch and

brusor 1 UattiEnted fidsts can BoontBeigd todhe satnEia comiernds ho

OFQ r ecepi@hetiGh \1oR aambiie with sbli ide.to 10,0. For exanple,

t he pKi ?%glllﬁ%gh’oﬁgExanpl 35‘”11{% Sgﬁldhg}yg'ﬁgggfo%&g%d&& 5, respectively. 20 16

M xture of cis- and

t r aps- 1- phenW e@npoupdafyformyptd bhar fiither begpreparedibpireacting asjorapewand 4- one
24 8- (Dec dr o; napht hal en- 2-yl ) - 3-.net hyl] - Lsphenyl -1, 3, 8-trj aza-spiro
(4. 5] decRhISFEbIE THovEh Somabubel of drimfis 1685 porasgep puith 3éBedbh

O phar ppceltdFa). Mhid$8RkE0Rs ardeddl i 22udRhlSsCIEnh e uehess BMFEShGIENE S,
e.g. in thé formof pharmaceutical preparations. The pharnmaceuti cal

pr epar at the presendecofaxbdivinshypdride at abém, temppraturd. Saitablebelogearities of
coated tgblets, agee hard_and .soft gel at.i ne capsul e ol utions,

el o1 on TR Bk A0 GRloTidtR, bRERIAPS ERARPOHeB RO AERLY! e oe

eft' ecte i I K | 1:QL =30 parenterally,
e.g. in ﬂﬁ%ﬁ?%!?én%rl a?ﬁ%ggt ﬂéﬁr@#iﬁp %%}o?UQ{b?@h{&@éo?%%% The conpounds of

formul a bremdvhlaisite) THemeetibh tirnke)is abatit @84¢i d addition salts can be
processed with pharmaceutically inert, inorganic or organic excipients for

t he groducti gn of tablets, coated tablets, dragees and hard gel ati ne
caps@bes. Ladb@ssordange withrprecess vearankd) ¢cempoundpef formula Igwhezainy ¢ aci d

it t. t b h i.pi ent .q.f tabl ets,.d
and har digdn dDidTeERE, St BE Hefiardd e neRar IR L cfensiHal BRRRER o o S os
are e. 9. e¥£8fJ187h ¥hei freset@X6iSa céﬁb%orgﬁgg' ik 1-Grajachzyl BeldheRodey, Bhuzhet C.

Sui tabl e excipients for the manufactur utions and syrups ‘are e.g. 10
wat er, pabyméthylimatidesethydiodide denzgllyemidg) 3xphenyki epropyibrmnidemrd,ft ent s

eget abl GiBhens ol ProByibramide Seisgeaatin ke o) bat toihe Prasae B hat ur a
or” g5 deqe Pl Ari dEKGEh ddiu W asiagh 4 Ridr Bt APLNS P60 -C.




O

15 Moreover, the pharmaceutical preparations can contain preservagi KEE,ZGS'Z
sol ubi i zers, stabilizers, wetting agents, emulsifiers, sweetenefs,
colorants, flavorants, salts for varyi;g the osnotic pressure, buffers,
maski ng agents or antioxidants. They can al so contain still other

t her apeut i caRagemat valzteresdast becwsvertdl ifite ithenarticmericaompordnta imi de
limts and wll, qQf course, be fiﬁtﬁd to the,i ngf’ éir(gual requirements in
each par EPRYRTHO s@?‘npﬁragf@ﬁé?‘émp? yireraraiiveHE Gl administration a
dai |y dosage of about 10 to 1000 ng per person of a conpound of general

ol 1 oo e 0001 ke hBoUat LiBeROY® 4fRELa L} Bdpean 2l so be

exceeded when necessary. s | e pxesent

i nvent i otempeftiire$ imiakctdidante with nicthbds ahick aira keo@iny/ per s addavieich

Cel sius. Exanple 1 8-Cycl ohexyl -1-phenyl-1.3.8-triaza-spirof4.5ldecan-4-one
hydr o@hl 8r¢ Samiliarifo any persuprskitied in3he\ast oNek anbnealtsiwithvinsrganies

di ssolved i,n toluene ((pO mi). 1-Phenyl 1 3, 8-triazaspilo [4.5] decan-4-one
(43 mropsidin ik afcanits witth oresnig agsconis it saBERERSRe i xt ur o vias

refl uxed + d oA {1085t c [ wer etheqoved by
filtrati Ic-)i an @%&%ﬂh%a{(ﬂd}%lﬁ%’gﬁwe%g%ﬁ%w%g%g?%aeti oﬁe of the filtrate
yi el ded maleatedy suvdihates\asethianeshlphdniabes] gt dénedulfomadesthdrthe 1{ke ) .
Sodi um cyanobor ohydride (4.3 nmol) was added to the solution and the pH was

adj ust edar@esamples of suqhy ealf@s stirred for 3 h at roomtenperature. Water
and et hyl acetate was added and the organi c phase was washed with 2 N sodi um

hydr @xi de an r I : A 4 and
concggt r at edi‘h%hdro %?%&aﬁ@%ﬁ%???%ﬁd\ggw née}f%ﬁlgﬁ%%gf ?%gﬁ t hanol ,

98: 2) vyi platefialdhareRaonedcdnpoiucds sihtah beasrepared’by hysthalk kawtvaper s&

HCl -salt from ethyl acetate/ nmethanol. 0.96 g (64% 8

cycl ohexyl - 1- phenyl -1, 3, 8-triaza-spiro] 4, 5] decan- 4- one hydrochloride (1:1)
as a col or| eEer ¢gamplenthe ketopsof form . Cay Re p.ren%re(@\béj meiﬁo anple 2

Ci s-8-(4qterty - | V- e 1, ri - SN Y 1
decan- 4- %‘%‘ﬁ%"h‘%% %gﬁle@%fedg}??% @7,1‘%129“ Mg %%@rp%db%;rﬁ%ﬁgszcg& Eﬁgrll% VB:
me = 37N1(dYetddscyidedpiaaiple) iR tID8 6y Us 3, 161,684£U8 3,065/870 of
exanple 1 from 4-é 1,1 20 di net hyl ethyl)-cycl ohexanone and

1- phépy| and3J8.3,19%668pi r o[ 4. 5] decan- 4- one. Ezaunple 3

ci s- 1- Phenyl - 8- (4=phenyl - cvcl ohexyl )-1. 3. 8-triaza-spiro [4.51 decan-4-one

hydr ochl ori d 1 he i} tl e _conpou o . : .= 390

( MEH+) was 2?%’%&%% g(?nidth gg%%&o%ﬁ%?ﬁ%%@‘%h?ﬁé%@?%ﬁ%&%%gn (% %vel%npl el

f rom 4- phrgteks Yusiaptananone and 1-phenyl -1, 3, 8-triazaspiro[ 4. 5] decan-4-one.
Exanple 4 30 M xture of (1RS, 3RS)- and (1RS

3SR) - 8- ( 3- net hyl - cycl ohexyl ) -1-phenyl -1. 3.8 triaza-s~irof4.51ldecan-4-one
hydrochl ori de (1:1) z s ~[z z~~~~~ 16 The title conmpound, mp. > 250 C
and Ms: me = 328 (MtH+) was prepared in accordance with the general nethod
of exanple 1 from 3-nethyl cycl ohexanone and

1-phenyl -1, 3,8-triazaspiro[ 4. 5] decan-4-one. Ezanple 5 5 M xture of cis- and
traps- 8- (4-net hyl -cycl ohexyl ) - 1-phenyl-1.3 8-triaza spirof4.51ldecan-4-one
hydrochl oride (1:1)




The title conmpound, mp. > 250 C and M5: nle = 328 (M-H+) was perglm 2002
accordance with the general nethod of exanple 1 fxom 4-nethyl cyclohexanone
and 1-phenyl -1, 3,8-triazaspiro[4.5] deca§|-4 one. 10 Exanmple 6
traps-8-(4-tert-Butyl-cyclohexyl)-1-phenyl-1 ~3.8-triaza-s~iro f 4.51
decan 4-one hydrochloride (1:1) TheSeheme tonpound, mp. > 250 C and M&:

nl e 370 (M+H+) was prepared in accordance with the general nethod of
exanpl e 1l from4-( 1,1 15 dinethyl ethyl)-cycl ohexanone gnd

1-phenyl -1, 3, 8-tri azaspiro[ 4. 3adecan- 4-one. Exanpl egg 14 Phenyl -8- (3.3

, 5~5-tetramet hyl 8yc|ohex~ -%3 8-triaza-spiro f 4, ﬁ’h 4- one

h3r drochl ori de 1) The ti e};ofqapound mp > 25 M5: mle = 370

( MEH+) was 2§pare+d i dance with tHe gengw of exanpl el
from3,3,5,5 tetrgnet hyl oh one and 1p&‘-13 azasplro [ 4. 5]
decan-4-one. Exanple 8 M xture 1RS 2RS) qu v

(1 RSs2SR) - 8- ( 2- net hyl - cvcl ohexvl enyli-1.3.8

triaza-spirof4.51ldecan- 4-one hydrochl oride (1:1) 25 2-Methyl-cycl ohexanone
(4.5 mmol) was dissolved in THF (10 m). 1

Phenyl -1, 3, 8-tri azaspiro[ 4. 5] decan-4-one (4.3 and

tetrai sopropyl orthotitanate (4.5 nmol) werthdde and the m xture was

stirred for 18 h at roomtenperature. t| gn yi el ded a residue which

was di ssolved in ethanol (7 m). Sodi u ohydrl de (4.3 mml) was

added to the solution 30 and the m xtuge red for 18 h at room
(-\terrperature. Wat er and 2 9 AP V ~ax et etate was added and the
.Jorgani ¢ phase was washed with 2 N um hydr gand brine. The organic

phase was dried with Na2S04 and con ntrat ed. Chr omat odtZaphy on silica gel
(di chl or eridrean @/ 1k ReRRoundBo A deSind8 pasialgtduisRdvated¥ihg Tones
crystallized as its HCIﬁﬂJsaIt ffr%orm et hyl acetate/ethanol. 0.34 g (21% of a
m xt ure dbubldRHIRId Acadd RURS h2Sk)the significhnyés givehaboxel ) - 1- phenyl -

3, 8-triaza-spiro [4. 5] decan-4-one hydrochl oride (1:1) as a colorl ess

50 DacanSBRETET AbAUE Ghemcsss for thesAPaLs %oe%fe%%ﬁpgeﬁpéff%&lfe%&n-4-one

10 hydrochloride (1:1) (m xture of the diast. racemates) The title
conmpound, mp. > 250 C and M5 mle = 368 (M+H+) was prepared in accordance
with the general nethod of exanple 1 from octahydro 2(1H)-naphthal enone and
1-phenyl -1, 3,8-triazaspiro[ 4. 5] decan-4-one. Exanple 10 15 M xture of
(1R 3R)- and (1S.3R)-8-(3-nethyl-cycl ohex | ~; phenyl-1.3.8-triaza
spi rof 4. 51decan- 4- one hydrochloride (1:1) The title conpound, mp. > 250 C
and Ms: me = 328 (MtH+) was prepared in accordance with the general nethod
of exanple 1 from (R)-3 nethyl -cycl ohexanone and
1- phenyl -1, 3, 8-triazaspi ro[ 4. 5] decan- 4-one. 20 Fsanple 11 M xture of

O( 1RS, 4aRS, 8aSR) - and (1SR 4aRS. 8aSR) - 8- ( Decahydr o- napht hal en
1-yl)-1-nhen~l -1.3. 8-triaza-spiroj4.51 decan-4-one hydrochloride ( 1:1) The
title conpound, mp. > 250 Cand Ms: me = 367 (M+) was prepared in
accordance with the general nmethod of exanple 8 fromtraps-octahydro25 2(
1H) - napht hal enone and 1-phenyl -1, 3, 8-triazaspiro[4.5] decan-4-one.



Exanple 12 M xture of (1RS.3RS)- and 29 APR 2002
(1RS. 3SR)- 8- (3-tent-butyl -cycl ohex~l _-phenyl”™ 30
1. 3~8-triaza-spirof4.51ldecan- 4-one hy_dr1 hl oride (1:1) L L~, The title
conpound, mp. > 250 Cand Ms: me = 369 (M+) was prepared in accordance
with the general method of exanplsheniadm 3-( 1,1

di net hyl et hyl ) - cycl ohexanone and

1- phenyl -1, 3, 8-triazaspiro(4. 5] decan-4-one. Exanple 13 5 (

1RS. 3RS) - 1- Phenyl - 8- (3 phenyl -¢ cl ~x~l)-1~ 3 ~8-triaza-s~iro f 4.51
decan- 4- one_hyggchl ori de : The title corrpoupi A p. > 250 C and Ms:
nme = 389 ) Wag prepay in accordancg.w th It hel general nethod of
exanple 1 3- phenyl—€yc phexéﬂbne and N

of ~I RS. SRS) - and (1RS.5SR) - 1- phenyl - 8- (3. 3.
1L.338-tri aza-spirof 4. 51decan- 4-one hydrochl ori de
> 250 Cand Ms: nmle = 355 (M +) was prepared{in accordance with the

1- phenyl -1, 3, 8-V¥ti azaspi ro( 4. 5] decan- 4- one. .’ 10 Exanghe 14 M xture

m p.

gener al

1-phenyl -1, 3,8-triazaspiro [4.5] decan-4-one. Exa
~1RS33SR) - 1- Phenyl - 8- (3

phenYl -cvcl ohexyl)-1.3.8-triaza-spirof4.5l1ldecan-
The title conmpound, mp. > 250 C and M. nle = 38

imeth T~.-1-, cvcl ohexvl)

1:1) The title conpound,

met hod of exanple 1 from3,3,5-trinmethyl 15 cycl xanone and

-one hydrochloride (1:1)
(M+) Was prepared 20 in

accordance with the general nethod of exanple 1 upm 3+pheph- cycl ohexanone

and 1-phenyl -1, 3,8-triazaspiro[4.5]decan-4-one.
Jand trans 1-phenyl - 8- (4-prow -cvcl ohexyl)-1. 3. 8-t

anplcenids M xture of cis-
iaza s~iro f 4.51

decan- 4- one hydr ocHP Nt ( 1:1) 25 The title conpound, mp. > 250 C and

M5: mle = 356 (M was pxepar et agepantadid or dance with
exanpl e 1 from 4- pr opyiNHcycl ohexafiYfesenuppepce

e general nethod of

1- phenyl - 1, 3, 8- i o[ 4. 5] d —A=—ome—Examyle 1PNH ~ 9 ~E't; ~—~ii~ 19
1:1 Mxture o Rs4alS 8aR) - and~2S 4aS 8aR) /8- 4a- | - decahydro

napht hal en- 2- yt+- 1- phelyigh 3 8-triaza-sniro 4 51 n- 4-one
hydrochloride 1:1 The title con"b(ound, mp. > 0 C an m &= 382 (M+H

(4aS-ci s) octahydro-f#a-nethyl - 2(1H) - napht hal enone and 1-phenyl-1, 3,8

triazaspiro [4.5] d

an-4-one. Ezanple 18 1:1 Mxture of (2R 4aR, 8aS)- and

+) was 5 prepared i:kaccordance wi th the general nethod of exanple 1 from

(2S, 4aR. 8aS) - 8- (4a- net hyl -decah~a.ro 10 napht hal en- 2-
| ~phenyl -1, 3. 8-tri az|a1- spiro f4.51decan-4-one hydrochloride 1:1

@

5

10

R1 and A have the significances given above.

The startir.,g materials of formulae VI and VII are known compounds or can
be prepared according to methods known in the art, for example compounds of
formula VI can be prepared in accordance with Beilstein H12, EI12, EII12,
EIII12 and EIV12. Compounds of formula VII can be prepared by methods
described in Tschaen et al., J.0rg.Chem., 60, 4324 (1995).

In scheme 3 it is described the cyclization of compounds of formula IV to a
compound of formula X and then to a compound of formula I-2. In this scheme
the substituents are as described above. The starting materials of formula IV

are known compounds or can be prepared by methods known in the art.



The title conpound, mp. > 250C and M5: nle = 382 (MtH +) was pregappfl 2062
accordance with the general nethod of exanple 1 from (4aR-cis)

oct ahydr o- 4a- et hyl - 2( 1H) - napht hal enone 4gnd 1- phenyl -1, 3,8 15

triazaspiro[ 4. 5] decan- 4-one. %%:@eﬁ%l e 19 (2S. 4aR 8aS~

8- (4a- Met hyl - decahydr o- napht hal“en- 2yl )-1 phenyl-1.3.8-triaza spiro f 4. 51
decan-4-one The title conpound, NMR (CDC13): 0.96 (s, 3H, 1.8-1.0 (m 17
H, 2.4 (m 2.85 (m 2H), 3.05 (t, 2H), 4.72 (s, 2H), 6.46 (bs, 1H), 6.89
20 1H), 2.62 (m 2HQ (m 3H), 7.27 (t, 2H) was isolated by preparative
HPLC of the m xt tained in exanple 180Ezqnpl e 20

(2R 4aR. 8aS) - 8- (|4a- hH{]'k - decahydr o- napht h n-\ﬁ- yl)-1- Ryl -1.3,8-triaza

25 spiro f 4,5 afp-4-one Theylitle compoufdN,  NMR ( 0.97 (s, 3H),
1.8-1.0 (m, (m 3H), 2.84 fmN , (m 2H), 4.72 (s, 2H),
6.40 (bs, 1HN6.9 3H), 7.27 (t, was | ed by preparative HPLC
of the mixture obtairned,in exanple 18.~30 Exanple 21 R n A ~;. ~ '~ ;~
,C~1i ,i wL~ 20 ~2sfas IV X

8aR) - 8- (4a- Met hyl - decahvdr o- napht hal en-2-yl)-1-phenyl -i 3,8-triaza spiro
[4.51 decan-4-one ]_'pe title conpound, NWR ( 18): 0.97 (s, 3H), 1.8-1.0

(m 17 H), 2.44m #1H, 2.60 (m 2H, 2.83 R23.05 (t, 2H), 4.73 (s,
2H), 6.58 ( bs, B 287 (t, 1H), 6.94 ¢4, , 7.27 (t, 2H) was
i sol ated by prépawg e HPLC he m xturyg optanmred in exanple 17. Exanple
22 1:1 M xturg_of 4aS. 8aS)- and (Z@S. asS) 4a- met hyl - decahydr o

yl -1.3.8-tri aza- rof 4. degan- 4- one

(j:apht hal e
~-hydr ochl or 10 1:1 Ritl e conpound, mp. > 250 C and : me = 382
(MtH +) was prepared in accorleince with the general net hob2of exanmple 1

from (4aS.tra. - oct ahydr o- 4a- net hyl - H) - napht hal enone and

1- phenyl - }n§g§r}f’ilp‘3&%% B&F‘iﬂlﬂ %ﬂsg%*ﬁﬁ‘lbﬁégﬁé .Pr%é)sﬁ arpreparationiofy) yt yre of
(2R 4aR 8aR)- ( ~ =3 4as -Agcabi :

ha phi hal corpoffidsdforafth EXheRh 8 iRNMMCHREGILI, substitntad DY 01 e
1:1 The t ldwer allglpGpdcydioalkyt, Sfifo-GndecaMallkcyllar 2-ndSZor(y¥end-R* e shid0
prepared in accaordance with the general nethod of exanple 1 from (4aR-""~
t r aps) Poctarsedsdewap eyl 2( 1H) - napht hal enone and 1- phenyl -1, 3, 8

triazaspiro [4.5] decan-4-one. Ezarrpla%h%ﬁle%(
Decahydr o- napht hal en- 2-vl) - 3- net hyl _-"IT-phenyl - 1s3, 8-tri aza-spiro f 4.51
decan 25 4-one hﬁ(:drochl oride (1:1) (mxture of the gtast. racenates)

|

! 0.

O N 2 o] N R2
R &F 0 >
O, @ o,

R’ R’

O

-4

l RMgHal

As mentioned earlier, the compounds of formula I and their pharma-
10 ceutically usuable addition salts possess valuable pharmacodynamic

properties. It has been found that the compounds of the present invention are



8- ( Decahydr o- napht hal en-2-yl ) - 1-phenyl -1, 3, 8-triaza-spiro [4.5] dgﬁﬁpvﬂm
one hydrochloride (1:1) (1.2 mmol) was suspended in DVF (20 n1)./i‘3$ i'Uré -
hydride (2.4 nmol) was added and the m xpure was stirred at 80 C for 1 h.

The m xt ur cogl,ed to roomt e re, nmethyl .iodi 1.2 mmol) was 30
added and a%ﬁ\é?sfﬂs ff’gi(oé' NS gﬁgﬁ%@%ﬁ rﬁéepﬁgﬁ:aagglaé(@ EH?“%‘BB? um

bi car bonat, -at : %wi z shed with
2 9 APR 20%%%% og??%%mﬁﬁﬁe%%¥%@%g% gﬁgﬁgo centﬁ%({ijggfse’&\@gn%? ography on
silica gelanuetyhptress disordeley, dephessidn, tPHud), yerhoptlosh dudasi AleHetnodsiCct

which was grystallized as its HC -salt from ethylacetate% hanol. 0.19 g
(369 8( d&dzanra3-athendameatias, opilepsyhand gonvulstansy acutezand/ior ichreniepi r o

L4 51 cdecanid BuBiifell drochl ot fs didiie AR BRNA Sorktkbiths Wb > 250 ©
ci s-8-(4- - 4)-1- | - 8-trlaza-Salt 4 can-4-one
hydr ochl o ;M?ggem(e’ ﬁ% ?9%“1’?% %ft%ﬁ%g%é%lg%gﬂ?% ,El;?nabs.%@g%%néiné%t%%f{@ﬁ

( DMBO- d6) digbrders Suck3hb obdsify.1. 5 (m 11 H), 2.99 (t, 2H), 3.16 (m 1H),
3.43 (m 2H), 3.66 (m 2H), 4.62 (s, 2H), 6.79 (t, 1H), 7.08 (d, 2H), 7.22
(t, 2H, 9.02 (s, 1H), 10.35 (_bs, 1H was isol ated by preparative HPLC of
the mxture ok epmapoundscwent nvestipatedirac@rdence with the tests given
traps-8-(4-Met hyl -cycl ohexvl) - 1-phenyl -1,3.8-triaza-spiro f 4.51

decan- 4- oRET Chioride (1:1) The title conpound, mp. > 250 C and NMR
(DVMBO-ds): 0.8? (d, 3H), 0.9? (t, 2H), 1.3 (m 1H), 1.54 (m 2H), 1.90 (t,
H, 3008 (d, 2H), 2.97 (t, 2H), 3.16 (m 1H), 3.4 (m 2H, 3.70 (m 2H),
.62 (s, 2H), 6.81 (t, 1H, 7.08 (d, 2H), 20 7.22 (t, 2H), 9.02 (s, 1H,
10.35 (bs, 1H) was isolated by preparative HPLC o t'| ~e mi xture obtained in
exanpl e 24. fethiods 2f QF'Q-R Binding Assa

1.1-Di net hvl - pro~yl ) -cycl ohexvl | - 1- phenyl -1. 3, 8-tri aza

spirof4.5 n; 4- one hydrochloride c1:1) 25 The title conmpound, mp. > 250
C and Ms: édr??gaguggﬁ (MtH +) was prepared in accordance with the general

met hod of examyEKI293 e adapted 14 SRPBNLRNOPIWhO(LOBE)R%2E eRuPEH in HL
1-phenyl -1, 3,8-triazaspiro[ 4.5] decan-4 one. 2 9 APR 2002 22 Exanple 28

t r aps- 8- f madignDphut 29 FBSoFbk cely starledxghifettashwith thiel 8atd0FQ receptor

and 5 nFOREA R B0 PR Kb Bt afd, T, climed GOty erpresdioBametar

I phenyl - BOEg (e ol T R ek R P Pies,

( 2RS~4aRSBetlséida, MD, USR. IaBosketi] cdld dereabyldctechaptlidipresence of
hygromycin (1000 U/ml) (Calbiochem, SanDiego, CA, USA). A pool of resistant
cells was tested for OFQ-R expression by binding of [3H]-OFQ (Amersham

20 PLC, Buckinghamshire, England). These cells (293s-OFQ-R) were expanded

for large scale culture and membrane preparation.

O

Membrane preparation
293s-OFQ-R cells were harvested by centrifugation, washed 3 times
with phosphate buffered saline (PBS) before resuspension in buffer A (50 mM
25 Tris-HC], pH 7.8, 5 mM MgCls, 1 mM EGTA) and disruption with a tissue
homogenizer (30 seconds, setting 4, Pt 20, Kinematica, Kriens-Lucern,
Switzerland). A total membrane fraction was obtained by centrifugation at
49,000 x g at 4°C. This procedure was repeated twice and the pellet was

resuspended in buffer A. Aliquots were stored at -70°C and protein



O

(~":""~ 10 2-yl)-1=phenyl -13,8-triaza-spiro f 4.51 decan-4-onem29 APR 2002
hydrochloride ( 1:1) The title conpound, mp. > 250 C and Ms: e = 368....-
(MtH +) was prepared in accordance with_ the general nethod of exanple 1
fromcis octahydro-2(1H)-napht hal enone!%nd

1- phenyl edncgnfratiomz eepe deferntinddaming tha BCAB! Preteih Ass8fy Resgbhe of cis-
and traps,.8-(4-Cycl ohexyl -cvcl ohexyl)-phenyl-1.38-triaza_
spi r of 4. SigeceaRae ,ﬂi«hfqilqwmgufé@ mangfactheen’s recomypapdations.m p. > 250 C

etnoq oPrEmaRRy P aERyB SHEh i R HERR ol ek 0
1- pheny!l mbndpSide %ﬁﬁéﬁ?ix’f Q[ﬁha'?_t]ﬁ@_%%ﬂgbﬂfxﬁ?%g 0B et & P&%gg.}iggggzx cis- and

traps 8-(4-1sopropyl-cycl ohex~- ny 8-triaza spir can- 4-one
h~i dr 5chamd 0081 % bakitrébin (Bédlaisgarrbianchheiimp ManZéint; Gértn i) fol-@ne 384
(MtH +) was 25 prepared in accordance with the general nmethod of exanmple 1
from4 ih@l‘m abyeempciempsratioree 59 unlabeled OFQ was used to define the non-

1- phenyl -1 3.8yt rk.azasgpi rol 4. 5] decan- 4: one. ey e ~ weed~ L~ ~=p ~
73" Exapt el B2 TR ey Wt E Rl hy Stiraion thisyeh BOABAR 4. one
hydrochl gF/Qehilters (Udifilltel056 [CahKers e RKEd A sl i SwitHMand) 230 C and
M5: me = 398.4 (MtH+) was prepared in accordance wth the general nethod
of exanppretteatedrwithcd).8lodolyetlaylenemamai(Sigma, St. Louis, MO, USA) and 0.1%

?as*;f@%'eﬁéﬁqsﬁtg&gﬁﬁﬁﬁﬂa&% AnerfE5a wpre pshed Botmes mohd ) f HErHUR de

11 : : . | . . S
(230 )C grqsddk}g: ﬁg-gqyﬁwlﬁgﬁﬁﬁwﬁﬁgaéﬁ%gre I'n %\@Igb a?%gkg\nn%ﬂq !tohe
gener al TPepiCuluctf mécrophate stiftilldtibh @buhter Atéradditiver 640 pkytMipeschitone

and 1- phenil -1,3,8-triazaspiro [4,5] decan-4-one. Ezanple 34 8-Cvcl odecyl -1
~henvl - 14@§GanberrasPackansh) 4The ediests of comeponnisowaredetesmined ysing abhe titl e

compoun A lid,. mp. >.220.C an i esz 3720. pr epar ed
in acco&&gg{gg cwnt%gntrﬁgloélgrf&tﬂp }F&tﬁ’o%“‘gfig/gméwl?%&%%%ﬁ%%%@?ﬁ%ne and
1- ph I 2 ikg,zaﬁgier sedla weAd .

8- p@ﬁ?gh%%ﬁ%?ﬁ xi\%%henyl - 1%@?%?&%%?@%? zy51d?§gﬁ?%-égr$g I%lyvdarlg%%}ogr | de

(1:1) 20thewmethbd of Chanpuaed Pris6fE, Bichém. PHarnracdB) 2€, 309097311 e = 328. 3
(MrH+) was prepared in accordance with the general nethod of exanple 1 from
cycl ohept anohBe affnityiodhe OF QGrevepton gign as pKisisdadde-scope ef 62kl e 36

8- Cycl oo | -.1- phenyl.-1,.3 8-1riaza-spiyo~4.51decan: 4-one _hydr oride

(1: 1) 25f¢ﬁe$rﬁxen¥ﬂﬁp%a}éiwﬁﬂfxgsggﬁ5@§nme5_ %%é‘lérﬁﬁd‘y &B&%’e = 328.3
( MtH+) d in accordance with the general nethod of exanple 1 from
cycl ooc?%%’ggéﬁg%‘ffl- phenyl -1, 3, 8-tri azaspiro[ 4, 5] decan- 4- one.

20 16 Mixture of cis- and trans-1-phenyl-8-(4-propyl-cyclohexyl)-1,3,8-triaza-
spiro[4.5]decan-4-one
24 8-(Decahydro-naphthalen-2-yl)-3-methyl-1-phenyl-1,3,8-triaza-spiro[4.5]-
decan-4-one
The compounds of formula I as well as their pharmaceutically usable acid
25 addition salts 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, or

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



,~~, F a; 2002 24 Exanple 37 7.g APR 2002
8- Cycl onon~| ~phenyl -1. 3, 8-tri aza-spi ro~4~51decan- 4-one hydrochloride (1:1)
The title conpound, white solid, mp. P>]220 Cand Ms: me = 356.3 (M-H+)
was prepared in accordance with the ge ‘ér al nethod of exanple 1 5 from

cycl ononanona‘}mr@mp@hedg/bﬁﬂ)rmlﬂaﬁram]zﬁm phhrmateeticallylusalle deidnpl e 38

8- Cycl oun henyl -1, 3,8-triaza-spiro f 4, 51 decan-4-one

hydrochl 8 sb% S‘}ﬂi c)m'lh?eplch?ﬁ@dc aqutically ingrt, ARQrganioon C and MS:

me = 3842 Maplzgﬁfsou SRRGSHaLAIAE RIS Wabla LORCAENEEBbeERRCT Of

exanpl e rom-c none

1- phenyl hhrd g%iéﬁih@é@p@klé@[ La‘éld%@C@dhﬂstaﬁ@a oF¥afiRhEivas thereof talc,
8-(cis-2.3.3a, ~4.5. 9b- Hexah~- 1H cycl onent af al na~ht hal en- | ’~phén 1

3. 8-t Pi asteanpt aeidforts salte e4e can baashd dssuishasicipientsie.g) fc(nﬁ etse of

di astereﬁ’rsornelﬁ)%dil he t|tIe conpound, white solid, mp. 217 oC (dec.)
and MB: ar ga%?“gg%lr ed in accordance with the general
nmet hod of exanple 1 from

cis-1,3, 3a, 48%1%18%3&@#}%&5@ fots g'ePePc%'é é&ﬁ&ﬂ@@ﬁ&@%‘ge%éewb?e 8N, 1
phenyl 1, 3,8-triazaspi can 4-one. E~canpl e

8-12, 3, 4m&xﬁelfatbyshm1-suh¢ﬂapddi@_ﬁdlp&prﬂsm¢en 2-yl)-1- phenyl 1.3.8-triaza
spi rof 4. 51decan-4-one hydrochloride (1:1) The title conpound, white solid,

: 250 VB: 400. 4 (M d d ith
tm hg g(:n er al Ogélg'ﬁagﬁe @fcc{&eixhﬁ far he p&ﬁ,ﬁu a?:tuv}laesof soﬁ? %r?s a1|1 s?rlqgl())sr alaen g.eg'wl

Ot r| azaspl ro 4%88%}%& -on Héé[ﬁg&@@&?@ @%és‘gg&&ggpll-epzinyl 19825

8- (cis-CQctahydro-inden-2 yl)-1- phenyl 1 3 8-triaza-spiro f 4 51 decan-4-one
hydr ochl ori dSuﬁt‘Hblé eXbipiéntsl for tmjepiiom dolutivriscarecd.gdwater alétibledlgels, ) and
MS: me = 354. 4 I1—|+ was prepared in accordance with the general nethod
of exanpgb’cfr?lﬁb’ﬁg@i ®8Ha8¥%ir o- i nden- 2- one and 1-phenyl -1, 3, 8-triazaspiro
(4 5] decan- 4-one. npl e 42

8- (4aj 10a-ci g %F&d R afiy -plenyl -1, 3.
8 triaza-spi rg#f%%é;g i’q?lgts(])fggéﬁ%roc 5‘3%3?19% ~%?’>5:?%FT§E%JI?&OHE’
di asteremmapfﬂk déiFliquid bt Bgaidrpolynds etthi te solid, mp. 257 C and Ms:
me = 416.2 (MrH+) was prepared in accordance with the general nethod of

exan‘%e 1 fr (RS )- |s 1,4,4 a,9, ﬁo 10 a- hexahydr o-2H phenant hr en- 3- one
and 1°phenyl OI?OXQ’E’r 8 %ﬂe:!? GP BEGRATALIONS cap.conipin Rresprvatives,

8- (Ci s- Opbrmyisdls! B ders WwettiRBGIphtd. e fIdifiliA2 dwdBtdtird; AAGRARY; 4- One

flavorants, salts for varying the osmotic pressure, buffers, masking agents or
antioxidants. They can also contain still other therapeutically valuable

substances.

20 The dosage can vary within wide limits and will, of course, be fitted to
the individual requirements in each particular case. In general, in the case of
oral administration a daily dosage of about 10 to 1000 mg per person of a
compound of general formula I should be appropriate, although the above

upper limit can also be exceeded when necessary.

25 The following Examples illustrate the present invention without limiting

it. All temperatures are given in degrees Celsius.




po—

hydrochloride ( 1:1) (m xture of diastereoisoners) The title cog?:guagR 2002
white solid, mp. 242 Cand Ms: me = 354.3 (MtH ") was prepared™i
accordance with the general nethod of fganpl e 1 from
(RS) - ci s-oct ahydro-i nden-1-one and 1-phenyl-1,3,8-triazaspiro[4,5]decan 20
4-one. ExanpCgcloheRapione {(D3aaimul) orasdissoivedt i Jolhend €5y nl)-BPhenyl-

drochl oride~l:1)~m xture of

~8-triaza-spiro f 4.51 decan-4-one h
di ast erebﬁs%‘r%‘%?sﬂiﬁémtﬂdleéalém(ﬂj mmoa)earybmqiec&}ap sievsg (38 ghivens: ni e

o AR Y S AR TIE L AL B 700
1- phenyl sﬂav@s Rrelre 'r@ﬁfb%@ﬂ"tﬂ{ fitPA 168 AR dAw28ced withr methylendhidride.l " ~~1 26

Exanpl e
8- Cych odEvape&tmn bf/thel fiftirate/yield&] a&eslduemhmhlwmé dissbheddn-THENES

£ Sl S el i
4
ﬁydre)égm)gbo?}l enan ?ﬁg%%geag%h @%e{ﬁ}%mgx@égl 0 ecyf’-gg %%1? ? one

~3. 8- trlm%@ﬁtﬁﬁefWét& afl@ Gihylrcetite Wyl @M&dnand&hé@rgaﬂlcmgelww
conpound, ite solid, mp. % d:gld) and Ms: me 398. 4 (MrH) was

pr epar edWBﬁha‘é wﬁhla%&swlpm hbfér@jﬁél bmnhofah@prmmh@sgma& dried
G S B B St AR oo o 00 an
whi te coraeitlencnigriot fieaatdt 989 pelaos thousigeq ppe T‘Qﬁfa‘%" %’?gpgfgﬁofﬂd’

accor dartﬁ?smllhheﬂhﬁ 1®m1aéalﬁﬁtdiﬂ®tb§laeé'wtéﬁmet%nbﬂ (.96 11 (64%) 8-

8- cycl odecyl - 1- phen 1,3,8-triaza-spir 54 5] decan-4-one hydrochl ori de and
benzyl br Q}@xygjaa e@yhg,3 8-triaza-spiro[4.5 decan-4-one hydrochloride (1:1) as a
8-Cyclo

‘E?i henyl pela - ph nyI -triaza-spiro (4, 51
decan- 4- ‘éﬂﬁ?‘dﬁ I’&rl?db % g F15d ound, white solid, mp.
164 C and MS: me = 488.4 (IVHH+) was prepar ed I n accordance with the

gen | method of exanple 24 from &

cycﬁ)agecyl 1-phenyl -1, 3, 8-tri aza-spi rmPE g]zdecan 4 one hydrochl oride and 3

phenyl - lei
hvdrochloride (1:1)
The title compound, m.p. > 250 °C and MS: m/e = 370 (M+H") was

prepared in accordance with the general method of example 1 from 4-(1,1-

20 dimethylethyl)-cyclohexanone and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.

hydrochloride (1:1)
The title compound, m.p. > 250 °C and MS: m/e = 390 (M+H") was
25 prepared in accordance with the general method of example 1 from 4-phenyl-

cyclohexanone and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.

Example 4

30 Mixture of (1RS.3RS)- and (1RS.3SR)-8-(3-methyl-cyclohexyl)-1-phenyl-1.3.8-
triaza-spirof4.51decan-4-one hydrochloride (1:1)



O

Q

27 Exanpl e 49 8- Cycl odecyl - 3- (3, 3-di phenyl -1_pro~yl)-1-phenyl - il&
8-triaza-~irof4,5ldecan-4 one hydrochloride (1:1) The title conp CAP Ruf62
solid, mp. 219 Cand Ms: me = 564.5 % H+) 5 was prepared in accordance
with the general nethod of exanple 24

cycl odecyl - 1-phe &ﬂd’l n_ | ori de and
3, 3 di phenyl - 1- p?gllgycl%brom delﬁlgarrp e %ﬂgﬂd op?%gpy Ell{?e@%p bi cyclo f
3.1.01 h@xeﬁal;d@ l-ﬂ ao:iwdyheelwﬁtlﬁ'&hd gateral hethbd of bxdmydd 1(&@1&!"3-411611191-

hydr ochl ori d% (m xture of diastereoi soners) The title conpound,
white solt¥elo ﬁxpnomsné lapheny:-1,3& tazampin (¢ Xaldrganidone: epar ed i n
accordance with the general nethod of exarrpl e 8 froma/b thujone and

1- phenyl -1, 3,8-triazaspiro[ 4, 5] decgn-4-Q Ezanpl e 51 15 SRY)-8-fSpiro(5
5)undecan- 2-yl1ll=phenyl -1 3 8-tria %BW Sf 4s51decan- 4- one hydrochl or| de

(1: 1) sThaibithl€ of e7EP aHAdranbLl(@- ﬁ@thlﬂ.cgg&leﬁﬁ% Bhed9r1)3 gRdidyk. me = 381
(M+) was prepare | N accor dance W i e general nethod of exanple 8 from
spi ro( 5, Spinogie B ) pryle 8 triazaspiro[ 4, 5] decan-4-one. 20

Exanple 52 8 Decahydro azul en- 2- Mé 1.3.8-tri.aza-spiro f 4.5
decan- 4- one M EGtlelcompbaind] m.p. (>rﬁ5&tﬁandf as/eaéBSéMvﬂis))Wa'me title

conmpound, white solid, ,m 2,,C and =,368. 3 r epar ed
i hocor PERRRre it Sali i e oteral metaap g cxample dorpm Letif!

(RS) oct d 7 @S o[ 4, 5] decan- 4 one.

! pYOnesgathepd ROReRY 13%’8&%?%%?* Sl kA

1 Phenyl 8- (4- trlfluororreth ~l -cycl ohexvl)-1 3 8 triaza-spiro f 4.51
decaid04- one hydrochloride ( 1 1) THexaimple €onpound, m p > 250 C and Ms:
me = 382.2 (MH +) i d accordance with t %ener nmet hod of
exanpl e rans8-(4 enyl-1.3 8-triaza-spiro 45 ecan-4-one

1- phenyl |ro[4 5]decan 4 one. Exanple 54 cis-8-(4-1sopropyl -
cIohexyI)$8ﬁ% ) hdgiigﬁtrlaza spiro [4.51 decan-4-one hydrochlorlde ( 1:1 )

10 The tit | engQmpauntsBid, 7 269 SEE N 5870 (B8 as &

2.0-1.1 (m B‘ﬂ? 23‘2‘598d E‘h;p 3] 25r"((im wl%@ @; ? % %7

C o G épardi Eoaddord e witlDe ﬁ"é&b‘é’i‘%ﬁatﬁ?xﬁ‘?ﬁ o ﬁ’fﬁéﬂ ) 1050
onibe ﬁmeﬂxﬂ#ﬁhﬂ)%clfi\egﬁag%e Bod A phenpl ayi-tiagemind,Tldecand-one.

) - 1=phenyl -1. 3. 8-triaza-spiro f 4. 51 decan-4-one
Example 7

hydrochloride (1:1)
The title compound, m.p. > 250 °C and MS: m/e = 370 (M+H") was

20 prepared in accordance with the general method of example 1 from 3,3,5,5-

tetramethyl-cyclohexanone and 1-phenyl-1,3,8-triazaspiro{4.5]decan-4-one.

Example 8

Mixture of (1RS.2RS)- and (1RS.2SR)-8-(2-methyl-cyclohexyl)-1-phenyl-1.3.8-

triaza-spiro[4.5]decan-4-one hydrochloride (1:1)
25 2-Methyl-cyclohexanone (4.5 mmol) was dissolved in THF (10 ml). 1-

Phenyl-1,3,8-triazaspiro[4.5]decan-4-one (4.5 mmol) and tetraisopropyl-
orthotitanate (4.5 mmol) were added and the mixture was stirred for 18 h at
room temperature. Evaporation yielded a residue which was dissolved in
ethanol (7 ml). Sodium cyanoborohydride (4.3 mmol) was added to the solution

30 and the mixture was stirred for 18 h at room temperature. Water and



hY, drochl oride (1:1) The title conpound, mp. > 250 C and NVR ( DM5 Qﬁ)

0.85 (d, 6H), 1.05 (m 3H), 1.48 (m 3H) 1.83 (m 4H), 213(m29|—|ﬁ\ L@;

(t 2H) , 316(m 1H), 3.4 (m 2H) 8 9 (m 2H), 4.62 (s, 2H), 679(t
H, 7.08 cl 17224%1_28 H, 9.02 (s, 1H), 10.50 (bs, _1H

|soI at edeﬁ§y ﬁ?@et&a@ ¥asaddgs angthe négwwmlwwaﬁwaébe%mﬂazm seslswpl e 31.

E)éggﬁlz gg cg’.lg Iﬁé%%%&g&ry@ﬂua}ée was ne 1%h3Na82§(5| gzg-spiro f 4.5l

8- Benzyl cgﬂ@gﬁf%j 1(}311% F?%ﬁ] K SR %ﬁ!ﬁ]'2 ) and
sone crystals of ed nﬁtb )S&h g’l{ %E} nﬁ%&%‘%ﬂg}fﬂe 1798

met hyl nagiedded thé Ides:rdé Iiradﬂlctmvhmdh was Mkysﬂaﬂﬂ&zeﬂﬁaé Its HE)-sa\hfrc&ﬂded

dropwi_se. The reaction was stirred at RT until the TLC showed the absence

of startf sedatelethanol; ﬁé”‘iriéé%l%bﬁf Amnixgaee %@%3%)'5@?M13$ Z5Bh8ur at ed
30

Then't he 7 iRty e e BRGRUL0S Stk BBHOM afleebhEEong 2ot ed t hr ce

tines wi B?gﬁé?ﬁ& 88?%%3%@@01@?@? (Q)agﬂi’ve' ! 025% a%“,]‘fi{rfd NES: G L 8274gF), Sodi um

sul fate, ared vapor a

(R S)-8-benzyl - 2-met hyl - 1-phenyl -1, 3,8, -triaza 5 spiro[ 4, 5] decan-4-on as
slight yellow glass, mp. 64.3-65 Etamplet®bl e clean for the next step.

1. 05g of th| S corrpound was d| ssol ved in 30 m rret hanol 300 ng of Pd/C 10%
was adde* _‘k..k‘ !SSL_‘!!V I1C : 15 A8 t N2 §(d ;.i' tEd the

absepge pf trti. g 8 ri.a t}.ec actjon mxture was filtered and 10
evapgﬁ S : eo ast. racemates

(\!2 met hyI Y, 13 aza i, : -0 N ly yell ow
foam MG, 24??%(%0%5@ ea%gw&?%%ﬂ‘;néegbd@%a%— SRR o
thi s conppifiireddnactof@haefiththe frertid] £rethdll of @kaRIpIORPON BthAgdEd-t anat e
and 2.8 mol cycl odecanon was added. After 18 h 15 at roontenperature, the

m xt ure REIknapbthaledonadndht-phenylidS,8itsimghspidol4Skdenamd-oneid 2. 5 mvbl of
sodi untyanobor ohydri de was added. After 18 h at roomtenperature, water and
ethyl acetate was added, the |ayerg,se ailaaﬁd and the organic |ayer washed
w th 2N aqueous sodi um hydrOX| de s d brine. The organic | ayer was

dri eqsovVEfixBed HPIRIBRH Snd (18] ﬁ%zﬁ%tﬁ&l-@ﬁﬁ@ﬁéﬁ?&d -pEHAMBE B3Ry, On
silica-gel (ethy -acetare) yielde esired produc 'Ch was
cryst al | spizdl4a5]det gla :]f xom met hanol /et her. 41 ng of

(R S)-8-Cycl oecyl 1 phenyl 2- rreth , 8- tr| aza s 5] decan- 4one
hydr ochl or i d&heatly camponnst, fmtht%ﬁ ml vas = 384

{3 51 UBESHR RGNt B (%/C' ik ﬁéetﬁOﬁwg 88%%3&?&8@ 500 ¢

M5 nfe me4; gl-cﬁahfhbkafaendvaﬁdm 3?1d1 B18-846 24 43P61R SMdbénd-Nforiener al  met hod
of exanple 56 from 8-benzyl -1-pheny

1,3,8,-triaza-spiro[4, 5] dec-2-en-4-on, phenyl-magnesi um chl ori de and
Ocyclaaecanone 2 9 ~~R 2. 00 2 SOPEaanplemB

(R S)-8- ) !

5~decan-

iy ‘6‘49 iyl v ey 9041 565 GADT Al Re GEeT Al 1ok hod of
phenyl ) - 1. 3. Theltitla e6miitrd, fa 2l T3P Bt TAS: ety BETRRNESk adpeéparddde and

cycl odecanone.
in accordance with the general method of example 8 from trans-octahydro-

25 2(1H)-naphthalenone and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.

S

Example 12
Mixture of (1RS.3RS)- and (1RS.3SR)-8-(3-tert-butyl-cyclohexyl)-1-phenyl-

30 1.3.8-triaza-spiro[4.5]decan-4-one hydrochloride (1:1)




Exanpl e 59 10 PR

(R, S)-8-Cycl odecyl - 1- (2-net hyl - phenyl )-2-butyl -1. 3, 8-tri aza- spi F&A\ 31 (‘Jecan
-4one hydrochloride (1:1) The title comnp. ﬁund yel | ow powder, Ms: nle = 440
((MtH)*), was prepared in accordance with the general nethod of exarrpl e 56
from 8- benzyl The(t2tleebmpovuide mny.p) >258, & ahdlMSanﬂéi:rmgl(MJ “JevaZprspatedn,
but yl - magnesi um chl ori de and 15 cycl gdecanone. Exanpl e

~R, 5~8- Oy & gaerdpnee with the gpnexalangthodofaxanyplell @osn Br(il.silza s~iro f 4, 51

decan-4on rqchl 1) The title white tals

29060 (VAo Rioh o gd LpfericRo b e RS S AR or
exanpl e 56 from 8-benzyl - 1- ( 3- net hyl

phenyl)-1,3,8,-triaza-spiro[4, 5] decg Te 9. phenyl - magnesi um chl ori de
arid cycl odecanone. Exarrpl e 61 ~R, S~- 8- Cycl odecyl 1- (3- et hyl

phenyl §- 2¢(1REIBRS benyledyt] dhbetybah 3B -t 4)6

4 (5723
The tltlewe crystals mp. >250 C, Ms: n1e 398 ((MHH) * )
was prepa ce with the general nethod of exarrpl e 56 from
8b | -1-(3- pet - ph 1)-.1, 3, 8, 4 5
ot hy | magnes TRCAHB PRk Byer 5 A, Apd MSHhe L SGE 855 as Pisparede 62
R S)-8- aasﬁ fa
E%I dezzan %)Iﬁggﬂoqgrhg%ﬁl orﬂghg%]f %@%Eﬁoﬁ% oun% h{? I tlergryst al s,

m p. >250cﬁ;lol’:(&:aﬁdrm and 40phéndlFd,3;8-tridzamirald Spédecath-4+onaccor dance with the

general nethod of exanple 56 from 8

benzyl - 1- (3- met hyl - phenyl )-1, 3,8, -triaza-spiro[ 4, 5] dec- 2-en-4-on, butyl
Chagne%pum chl or| de and cycl odecanongxaﬁﬁ}ﬁ)lé 63 10 8- Cycl odecyl 1-(2-nmeth

e I Z
accordancm,al\s, Itblatzaes%%qrrﬁz.ﬂem b%@lfl)é@b@mﬂrﬁiel(lf 1pm 1- (2 et hyl phenyl )
1,3,8,-triaza-spiro ecan-4-on and cycl odecanone. 15 Exanple 64 8-C
cl odecyl - 1- ( 4Tettitle cofigivund, 3. 8-250 ¥2 andMSohfe =5355 (M )*ﬁmﬁrepared
hydro~hloride (1:1) The title conpound,_ yellow cr{stals M5: me = 384

((MFH) +) lmagcq;ﬂapae adith the geper(alaa@thcmlacvfc@camph ﬁr@ngér?eﬁatnm@thaﬂd of
exanp heny. haza Sy ra[ 4, 5] decan- 4- on
and Cy @gﬁ]gzﬁ%rg gﬂgﬁepg%n}q i 2-1 62 QnaZas’pu‘o[El m&ecan -one:

8- (Dodecahydro acenapht hyl en- 1-vl ) -phenyl -1, 3. 8-triaza-spiro f 4,51 decan-4
one h~drochloride,~l:1) (m xture ofEﬂa@ﬁ B 51 sorrers) 25 The title

conpound, Whl te soI id, m p. 265 C and m e 394 (l\/HrH+) was prepared
in accor datRS,38R)h1 Hhenyb@aiEaphemnsy 1 3 : 7.3 4.51decan-4-one

dodecahyd£ 0 iaceﬂialqgt RX 13” 1- one and 1 phenyl 1 3, 8 t ri azaspl ro[ 4, 5] decan-4
one , n-~,, ,..1t32ExarrpIe66

The title compound, m.p. > 250 °C and MS: m/e = 389 (M *) was prepared
Q 20 1in accordance with the general method of example 1 from 3-phenyl-

cyclohexanone and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.

Example 16

Mixture of cis- and trans 1-phenyl-8-(4-propyvl-cyclohexyl)-1.3,8-triaza-
spirof4.5ldecan-4-one hydrochloride (1:1)

25 The title compound, m.p. > 250 °C and MS: m/e = 356 (M+H *) was
prepared in accordance with the general method of example 1 from 4-propyl-

cyclohexanone and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.

Example 17



8-(cis-Bicyclo f 6.2.01 dec-9-yl)-1-phe ~1-1.3 8-triaza-spiro f Z.f%}pp\ 5007
decan- 4-one hydrochloride (1:1) (m xture of diastereoisoners) Th i
conpound, white solid, mp. 242 C and - me = 368.3 (M-H+) was 5 prepared
in accordance with the gener al net hod of exanple 8 tom

(RS)-cis : e df @R 25.4a8.8aR)-8-(4a-methyl-decahydro-

1- phenyl - , ri azaspl ro[4 5 decan 4 one. Exarrpl e 67

ci s- 8- (4 .L_..' SIRE e Phé X 3 2 5 GO & ) A¢

decan 4- oimlo hydrochl or| de (11 The title corrpound m p. >250 C and NWR
(DVBO- ds) 80 (m 2H), 2.0-1.1 (m 20 H), 2.97 (t, 325m1

?t 472I(—I)m SHz)le? zQMBmﬁ%&%d,?ngg 12&0\/\? a‘?‘@é’f@t‘é}f 53#% @’Zﬁﬁg’?% HPLC (7)f ?2

the misxt %&Bﬁbé&iﬂadcdrﬁaﬁé@'mhﬁ tRE gehbrdDABINA HBexample 1 from (4aS-01s)-
trans- 8- (4-Pronvl -cycl ohex 1}{11 phen~-1.3.8-triaza-spiro )

decan- 4- creéahydirosdinoethyd-2( 1) naphdhaienione card biphenyinls, 8->250 C and NMWVR
(DVBO-ds),: 6-0.9 20 (m 10 H), 1.85 (d, 4H), 2.15 (d, 2H),
3.0 (t, azaﬁplzgl ﬁﬁwfﬁ? 49083 (m 2H), 3.70 (m 2H), 4.62 (s, 2H), 6.78
(t, 1H, 7 05 (d, 2H) .18 (t, 2H), 9.02 (s, 1H), 10.55 (bs, 1H) was

i sol ated by preparative HPLC of theg ?{Fqg)bt ained in exanple 16. Exanple
69 25 cis-8-(4-Propyl - cyclohexyl)-l H 3.8-triaza-spiro f 4.51

decan- 4- dn2 Mistnoe bf R daR 8a3) ahde( ZS,MR,S&@I@Q@Q%}QI deddifyydgoand NVR
( DVBO- ds) ohtale.lgl(tz 3, 2 0-L1 (m 15 1), 2.95 (t 2H), 315 (m 1H),

O(t 2H) , % 2 (s, 1H), 10 40(bs 1H) was |soI ated 30 by preparatlve’ HPLC
of the m re obtained in exanple 16. 2 9 ~Pi~~ Q02 33 Exanple 70

(2R 43RS, 825 ol g ARNGLE- AP HBbS whas: rRESH) e %) Wakaza spi o

4.51decan- 4-one

1- (2RS, 461ﬁ3p8ﬁéiﬂnDﬁG@h‘ﬂdﬁ@e Mﬂhth@b@ﬁe&l%éﬂfb@&ﬂﬁdxﬁpiéﬂpﬁmm%amcm- 45
carboxylic acid am de H% suspended in formam de (40 nm) was stirred
for 2 h #ctziapn -4armet§nyh2&1 waphtbaleagnepnd b@hem&rle%ﬁd wat er (400 nl)

and racted epe chloride. Organic phases were pooled, dried
V\nthel)ssz)dﬁ'%’r%zgﬁﬁrgr"égg%&g? Lﬂ(%ﬁtrat ed to yield a m xture of
(2RS, 4aRS, 8aSR) - 8( decahydr o- napht hal en- 2-yl ) - 1- phenyl -1, 3, 8-tri aza-spiro

[4.5] decan-4-one and 10 Example 19
(2RS, 4aRS, 8aSR) - 8- (decah dr o- napht hal en- 2-y|) 1- 1 3,8-triaza spiro
[ 4. 5] d62 dal .4 -(4akMethylkdegahvigre-niiphthhles i )-depres 1.8 8ctria2a-and

sodi urrborohéﬁg ﬁ& g 1% mol ) was added. The m xture was stl rred for 1 h at
60 C, co _ ted. Saturated ammoni um chl ori de sol uti on and

met hyl ene chiqyd ﬁﬁe%&@p&ﬂ?&qwmmﬂmgﬁlo@ms Bp), Wed-210 @RAE HYR2. 4¢h! act ed
15 wi th methylene chioride. '‘Organic phases were pool ed, dried W th sodi um
w Sul f 20e ad), &cﬁﬂ:emt Eﬂ)eﬂ BSQmmHD,C&]Oﬁ}Qt}ﬂH)) 4s72 (s;&f@)al6 46réb§))ﬂll-éh€ 89

chl ori de/ met hanaol yleld desired, pr C |s mas crystalllzed
oo U1 e DY T o ok Hes isarah %ﬁmpmwéﬁé

(2RS, 4aRgy, ( - napht hal en- 2-yl ) - 1- phenyl - 1, 3 8 triaza-spiro
[ 4. 5] de?aﬁ ?%n%%%%%hl oride (1:1), mp. >250 C and Ms: mfe = 368.2
(MtH+) . Exanple 71

8- Cycl odecvl - 3- ( 3- net hoxy- benzyl) Exiwaple-20 3, 8-triaza-spiro f 4.51
decan-4-one hydr ochl orlde he t|tIe ¢o ound, vvhlte oI|d m p.
175 C ané2Rg 8.5)-84da-Kef pl Shtriags

geneg§ mthfﬂgﬁﬁ exag'pl e 24fom 8 ' — | )

cycl 6dec -triaza-spiro[ 4. 5] decan-4-one hydrochloride and 3
met hoxy- benZMxﬂ@'(Qﬁa ourid NMR(CBC1§)40€9W§0I3Q{)721 @1(@ (m, 17 H), 2.58

cl odecyl - 3(46d|rrethox~fl ’35ltriazin-2-yl)-1 phenyi-1 3’ 8-triaza s~iro f
4.51 decém, 3Hpe. Swdnpzﬂ)pmme(n(l, 2H),)4. 'TﬁéstZHDeﬁéOr(rbsuIH) 6182 (m, 8B1)i d, m
p. 216C and M5. _mle = 509.5 (MH+) was SH%reé)ared in accordance, with the
gener al F?e%’%ﬁd 255 @ggml@teziqby p@@@:gratlve LC of the mixture obtained in

cycl odecyl - 1- | -1,3,8-triaza-spiro[ 4. 5] decan-4-one hydrochloride and 2
chl oro- 4)% m}ﬂ%?‘%xy- [1,3,5]triazine.

30 Example 21



Exanmple 73 10 2002
8- Cycl odecyl - 1- phenyl - 3- (4- phenyl -butyl )-13, 8-tri aza-spiro(4. 510(e%an Zl one
hydrochl oride (1:1) The title conpoundQ white solid, m p. 115 C and ME:
nme = 502.5 (MrH was prepar ed in accor dance W th the gener al rret hod of
exan‘p|e 2 ‘r‘_c.’-_u_n'- oc(dacide hidega ena-yl)e ; B

hydr ochl orid 3 15 net hanesul fonr c aci d 4 phenyl but - 1 yI ester Exarrpl e
74 ~8- Q/@Pgd?iéﬁ%%—o?—‘phenyl 1 3, 8-triaza-spiro f 4.5

doc- 3-y1) - acepanii denhyckpothen {0 Sl 508, 115 8 (BETBPIG Bl Le

solid, m p. 240 C an me = r prepare accor’dance

with the mmreo (IﬁEQPDd2®3 @ 22H),3.85 (£, 12, 873 (s, 2H), 6.58 (bs, 1H) 6.87 (t,
cycl odecyl - phez¥ -ti~iaza-s |ro[4 é]decan 4-one hy dr ochi ori de’” and

br onodc etldh), 6:94 ﬂihﬁpﬂ%(ﬂ@fﬁwas l%p&&tﬁde}lprrepqg‘laelNyIHBLCZQfmmerr din-1
yl-ethyl)-1.3.8- sprro f | decan-4 one hydrochloride (1:2~ The
title corpoiHee © gﬁﬁxgmp}pﬁf 245 C and MB: nfe = 481.5 (MrH+) was
prepared in accordance with the general nethod of exanple 24 from

8cycl odecyl - 1- phenyl - 1, 3, 8-tri aza- i {sakfe Dodecan- 4- one hydrochl ori de and
1- (2 30 chl oroethyl)-piperidine. 35 EXanple 76 ~ y ~~R ?~~2

8- Cycl oddcy Miktueebf (RR a5 mahlyRs 8aS)»-8143-methyl deaabpdre f 4 51

decan-4 one hﬁdrochl orlde (1.1 The title co ound vvhlte soI id p. 210C
and Ms: glen-2-yljxlrphenjd<l.3 b0 81 - QUEEHATINONE DY 188ner al
rrethq anple 24 from8

~cyclo ec =f- phenyl -1, 3,8-triaza-spiro[ 4. 5] decan-4-one hydrochloride and 1

() chl or onet hyI "@?eo ' ]lﬁiiqﬂﬁj e +
8- Cycl odecvl - -cycl:%ope T en ?g(i gaélqlr\qsazma{es'bfgrsg (M-%TISIWC?eScan%-one
10 hydr oghbpatetbid &céb)rdénce vﬁtlethé pbsercd methvd, of Wxiabepled from Ma$P. 221 C
and Ms: mle = 438. 3 ( MtH+) vvaszp Ielpar ed in_accordance with the general
met hod oﬁr@u%)nqgtghydrq-ﬁg@gthyl (1H)-naphthalenone and 1-phenyl-1,3,8-
cycl odec hen riaza-spiro[ 4. 5] decan- 4-one hydrochl ori de and
br omcyc?‘ﬁlﬁéﬁg Yi ?ﬁfl F#p'PB 78
8- Cycl odecyl - 1- phenyl 3-(3-trifluoronethyl-benzyl)-1.3.8-triazas~irof4.51de
can- 4gone hydrochl oride(1:1) The tEifm@lepyind, white solid, m p. 197C
and M5: me = 528 3 I\/HrH+ was pr edpar ed in accordance with ;lrlre gener al

met hod ofl:bxvn pf i 2R.4aR.8aR)-8-(4a-methyl-dec ro-
cycl odecyl - 1-pbhen , -4 - 90e, hﬁdé}-"c%orhde and 3

trifl uor ¥Ry P-HEAAHEF ey
8- Cvcl odegyh- 1pheny| 3(3 Qperrdrn 1v| uropyl) 13 8-triaza-spiro f 4.51
decan 2574-one hydrochloride (1:2) The title conpound, white solid, m

180C and NS THetiriedn ot Hhp. w2350 ERAEMS: rmw:ﬁ@lsda(M—eH\m)whé he general
met hod of exanple 24 from 8cyc| odecyl phenyl 3,8-triaza-spiro [4.5]

O decar04- prepanad macwdaecamtmbhnaﬂwﬂmnﬂmda@f example 1 from (4aR-
3-(1-pi P&r ! ds')noc)taﬁy&po Z’ka%ne lei(llﬁ-naphthalenone and 1-phenyl-1,3,8-

triazaspiro{4.5)decan-4-one.

Example 24

25 4-one hydrochloride (1:1) (mixture of the diast. racemates)
8-(Decahydro-naphthalen-2-yl)-1-phenyl-1,3,8-triaza-spiro{4.5])decan-4-
one hydrochloride (1:1) (1.2 mmol) was suspended in DMF (20 ml). Sodium
hydride (2.4 mmol) was added and the mixture was stirred at 80 °C for 1 h.
The mixture was cooled to room temperature, methyl iodide (1.2 mmol) was
30 added and the mixture was stirred for 18 h. DMF was evaporated, sodium

bicarbonate and ethylacetate were added. The organic phase was washed with



)

ro i i i, , , cl::.i,3d 36 Exanple 80
8- Cycl odecyl - 3-cycl oprowl net hyl - 1=phenyl -1 3. 8-triaza-spiro 29 APR 2002

14. 51decan 4-one hydrochl oride (1:1) Tae title conpound, white solid, m p.

214 C a M-HE) was 5 pr ed in accordance with the
gener al pﬁogrr%é g*é}Té\ﬂgSé aﬁdzﬁﬂx@entrar‘geg p&lrx.romatography on silica gel

cycl odec 8ntri ir decan on ydy o hIorlde and
br omoTet y«lat}qgg gﬁlpggg t@gﬁpﬁﬁg?e@% d%llxe dsdire pro c?ucq Which W

8-Cyclo tallizBd v Vi r 4. 51decan- 4- on
e hydrochlori dg (%. 'tﬁ Hp]e%l?tﬁ%ggggﬁﬁgg#atéﬁ%&&l 016]‘9? ?33% é 227 C and Ms:
m e = 4dtedahitlré+haphthglenaybeB- methyb—drpimmé-m Bhtridvm - gﬁlﬂ@[ﬂl&ﬁ]dﬂfﬁ&h«d@l of
exanplLe 24 859{33 ycl.o ec | - 1-phenyl -1, 3, 8-triaza-spiro_[4.5] decan-4-one
hydr oehl 3¢ B¥ aride (L3 ammlwg}ﬁsqm idime. EeRRpCeand MS: in/e = 382

8- Cvcl od hﬂ -(2-nornholin-4-yl-ethyl)-1-phenyl-1 3 8-triaza-sniro f 4 51
decan 4 drochloride ( 1:2) 20 The title conpound, white solid, m p.
190 C and Ms: me = 483.6 (MtH+) was prepared in accordance with the
general nethod of exanple 24 frompg

8cycl odecyl - 1- phenyl -1, 3, 8-tri aza- spl ro‘ff%?decan 4- one hydrochl ori de and
N-(2 chl ﬁs@amMchchﬂehemﬂ) 125hénplnD BB-Bi3a fa-Eivb U aB-4-8né

1, 31di oxol an- 2-vl -et hyl )-1-phenyl -1. 3, 8-tri azaspi roL4. 51decan- 4- one

hydr ochllaydreshloride (iride t|tIe conpound, white solid, m p. 205 C and MB:

B R il L R T
D505 e0 8 BB RESZa et oo st s, p S gEran Hed 6,
phenyl - 12H),88. ﬂBI(ﬂ,Z]aH%[ﬂ 0814, ZH 22 (11-2HE 300 (x1iHe IOIBSIObSTﬂH)tWas e

conmpound, i sol i 140C and M5: me = 555.3 (Mt ) was 5 prepared
in accorlaaigztééim Wwaﬂgﬁﬁglicrﬁ%dn&tuéﬁégﬁl& §4nﬁxam

cycl odecyl - 1- phenyl -1,3, 8-triaza-spiro [4.5] decan-4-one hydrochlorlde and
met hanesul fonic acid 2. (5-met hyl - Zgp Qﬁﬁ?ép gzol -4-yl)-ethyl ester. Exanple
85 10 8- C~cl odecyl - 1- phenyl - 3-(2-pyrro In-1-yl-ethyl Ll ~ 3.8-triaza-spiro

f 4.93 dgears-goMethvdicoclohesi i -pRery]-T13e8-tiihi & spiriophBithcanbd-béesol id, m
p. 179 C and Ms: mle = 467.3 (M+rH+) was prepared in accordance with the

gener al hﬂ!mhl@ﬁie&dqbl e 24 from
8cycl odecyl - triaza i d; i de and
1-(2 15 chl o%gt%ﬁ@%f‘”&}’?%fir H-Re S980 ﬁ%%adé‘%ﬁ%?ﬂm@% o878 o)
8- Cycl odgoyl (13205, PXueAE0 1,54 (md2H)Mei00v(t) 21 PR68X4; 33, S.9Y1(22H),
3.16 (m, 1H), 3.4 (m, 2H), 3.70 (m, 2H), 4.62 (s, 2H), 6.81 (t, 1H), 7.08 (d, 2H),
20 7.22(t, 2H), 9.02 (s, 1H), 10.35 (bs, 1H) was isolated by preparative HPLC of

tiie 'mixture obtained in example 24.

Example 27

spiro[4.5]ldecan-4-one hydrochloride (1:1)
25 The title compound, m.p. > 250 °C and MS: m/e = 384 (M+H *) was

prepared in accordance with the general method of example 1 from 4-(1,1-

dimethylpropyl)-cyclohexanone and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-

one.




spi rof 4. 51decan- 4- one hydr ochl or| de (1:1) 20 The title conmpound, 2vhigPR 2002
solid, m p. 174 Cand M5 me = 469.3 (MrH+) was prepared in accordance
with the general nethod of exarrpl e 24 om8C, - 3

cycl odecyl - 1- phenyl -1, 3, 8-tri aza-spiro“[4.5] decan-4-one hydrochl oride and
5 chl oronet hyl - 2- oxazol i di none. Exaniizamlple28§ R S) - 8- Cycl odecyl - 1- (4-neth
~~1-, phenyl)-2-methyl -1, 3. 8-triaza-spiro f 4, 51decan4 one hydrochl ori de

(1: D Theétit S 398((I\/HrH)+) was

pr epar ed 238 A9plrdazas from

' ( oyslghexyli-d-phenylal.3
8- benzyl L.@za- spirol 4, 5]dec 2-en-4-on,
met hyl - shitfa B E%%d ofide (11 anone ~i ~~I1~1i G~ 7 38
Exanpl e 88 °
(8- Cycl odecyIThe %%3 cfm oeurflq qu >82Et)9|gzaa dsl?)dlsr (ﬁ% 5%3 M?;-yl Byvggeti c acid
nmeth &st @rebawd)ﬁhhwomdanééwiﬁh e géndrad nostifodwidxamipled e 4h(1/p- p. 178C
and Ms: mle = 442.5 (MtH+) was 5 prepared in accordance with the gener al
met hod oﬁl@;@&hﬂm’opxl foyelahexanone and 1-phenyl-1,3,8-triazaspiro[4.5)decan-4-
cycl odec# - 1-phenyl -1, 3, 8-tri aza-spi ro[ 4. 5] decan-4-one hydrochl ori de and
br ononet 'acet ate. Exarrpl e 89
2- (8- Cycl odecyl - 4- oxo- 1- phenyl -1. 3, 8-tri aza-spi rof 4.5l
dec- 3-vl)-acetam de 10 hydrochl ori @B:-uh;
(8- Cycl odecyl - 4- oxo- 1- phenyl -1, 3, 8-tri aza- splro [4.5] dec-3-yl)-acetic acid
met hyl eMmtut@Qf LMJ—'-L\aR&BaSRmd/ @Rﬂﬁ&&hMM@m&;

nmet hgaol a cl osed tube

(iat 5 £ PpP-51a58 10155 ¥ e remai ned as a
white foam rrati on of he H t edO hetltle
corrpound as iﬁWmﬁlg @mwmdmmﬁ %%Mﬁéﬁj %ggég’lgl( Exanpl e
dec: 3-yi PrRERArEY nodhrasfiee willf e gdnckod %%%éﬁ%fa%ﬁb%l“f%ﬁ% %l.sz e
conpound octatiydros2(1ih);naphthalénimeCimt d -plienyt k3 8- titdz Gpiid{4ib] dewmn- 4+ epar ed
in accordance with the general nethod of exanple 24 from 8

cycl odec{P€41- phenyl - 1, 3, 8-tri aza- spi r o[ 4. 5] decan- 4- one hydrochl ori de and
N, N di met hyl - 2- chl or oacet am de. 25 Ezanple 91

8- Cvgkodecyl - 3- (2- h~drox~hyl ) - 1- phgydmbid g tri aza-spiro f 4.51
decan 4-one hydrochloride (1:1) iyé

(8- Cycl oditiiretopuia- anditeaub 81(43CBeloherylseabohaxvl)- bindenyB1\8 B-teimic aci d
nmet hyl ester (0.8 nmol) V&S di ssol ved |n et hyl enegl ycol di net hyl et her
(2nl). 36E o2 EROGNAE-0RE NVFIQCRIQRIAe Loy sodi um bor ohydride (0.8 nmol) were

added. After I, h for h the ure ut ed bet ween
di chl or onet h /Vgﬁégm%é’f‘p ?n%&ilgg %ﬂ% mﬁggs‘g@#‘ﬁ[gd”a%ri ed over
oy oo PR RARERHE S ﬁ’i@g@ﬂ@a@‘ﬁ?&ﬂbﬁt(ﬁ%aﬂiﬁerleﬁbﬂf'@ was purified
(.) 20 cyclohexylcyclohexanone and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.

Example 31
Mixture of cis- and trans 8-(4-Isopropyl-cyclohexyl)-1-phenyl-1.3.8-triaza-
spiro[4.5]decan-4-one hydrochloride (1:1)
The title compound, m.p. > 250 °C and MS: m/e = 384 (M+H *) was
25 prepared in accordance with the general method of example 1 from 4-

isopropylcyclohexanone and 1-phenyl-1,3,8-triazaspirol[4.5]decan-4-one.



chromat ography (Si 02, ethyl acetate). Formation of the HO -salt quel‘gl dZﬁ(ﬁf?ﬁe
title conpound asavx/mte solid, 0.124 g, m p. 190C and M. n1e 414
(MtH+) . 5 Exanpl e 92 N-Benzvl - 2- (8- cycl ggecyl - 4- oxo- 1- nhenvl -
3,8-triaza-biro f 4.51 dec-3 yI ) acet am hydr ochl ori de (1: 1)

(8- Cycl odecyl - 4- oxo- 1- phenyl -1, 3, 8- Exhazplesmro[4 5] dec-3-yl)-acetic acid

net hyl este I) was _di ssol ved in rrethanol (5 m). After adding
benzyl am ¥ rdephenvial .3 8-1113za~spirold Hldecan-4rang hydvochloride (1

EEFE%TEE?MS ﬁ%é%oé‘éﬁ @hfﬂoroitdg?naﬁog)g Sk iy o Bkl o
20 No: nf*E S pohs priared 1 AC&TRRR R vE Ua 316 Epnes) anetiiod gt atbmlel pheny - 1
3. 8- tVSaZﬁ'oﬁPbﬁﬂo&ode 8ﬂ8%ﬁ%’ ¥ 'p}lepﬁl‘&%“Q'tﬁa%%@éS 4h%]dwg§ﬁ%r oty drochl ori de

(1:1) The title conpoun Ite so me = 498.5
(M+H+) was prepared in accordance with the general nethod of exanple 24
from 8 20 cycl odecyl - 1-phenyl -1, 3, 8Ekansgke 8i r o[ 4. 5] decan- 4- one

hydr ochl or| de andbet hyl 5- br orm\iallerl ate. Exarrpl e 94

1- Phenyl -8= = [apes 9 A-SPY Dldeean-doone 4 51
decan- 4 o hy ¢ I, de ) L ) rrpound m p. >250C and NMR
(DVBO- ds) -1 we 86—t 201(d 2H) 2.24 (d,

éH)78 (2t > (bST}}%g%ﬂf(‘ éogg’ﬁé‘hd %ﬁe %bli?@gérﬂ 53%% was I soi a et(zlsbyZH)’

¢ - prepaj@t M\qﬂf Sst%eeg%r d o c&grdﬁhgggvﬂtl@ thé %@Blsfalﬁﬁet}?&l of éxample 81

_LJU 40 Exa cls- and trans
1- Phenyl ﬂo(mrm-n»,.(lz woyrboomg)vidlopeBtahdird azd 1sphergfl4l, 3, Bdaiaaaspirone
hydr ochl o&i&e (1:1) The title conpound, mp. >250C and NVMR (DVSO-ds): 0. S6
(t, 3H, & degan- 50Req 12H), 2.20 (d, 1H), 3.1 (m 3H), 3.4 (m 2H), 3.70
(m 2H), 4.62 (s, 2H), 6.77 (t, 1H, 7.11 (d, 2H), 7.19 (t, 2H), 9.02 (s,
1H), 10.7 (bs, 1H) was prepared in igﬁryg with the general nethod of
exanple 1 from 4-ethyl-cycl ohexanon%&‘g%{ %
1- phenyl - §-Gycfodddyda #o Sdeéﬁnac hedB6chloride (1:1
(2RS. 4aSR. 8aRS) - 8- ( Decahydr o- napht hal en-2-vl) - 1- phenyl -1, 3, 8-tri azaspi r of 4.
51dect®- 4- oneThydithe bbrapodad( white st thig. & 220rBGuant] MS:pm/e>2370.3nd NMVR
(DMBO-ds): 1.1- 2.0 (m 18H), 3.02 (t, 2H), 3.2 (bs, 1H, 3.45 (m_2H),
3.70 (m QMFH"Aw6S grepazed in acaﬁd(anpe idph the geneﬁal(metmqf@zmpkql 2H) ,

0,005 Aol e 5B B BB BBt B cerera

(2RS, 4aSR, 8aRS- decahydr o- napht al en-2-yl ) - pi peri di n- 4- one. Exarrpl e 97 20
1:1-mxture of cis and trans 4-1sopE@Rwple 85- 0x0- 1- phenyl - . 8
triazas~iro f 4.51 dec-8-yl)- cvclohexanecarbonltrlle f_

b taiek

4 - Isoprop - :
(Jl I-1,3,8-triazaspiro[ 4. 5] decane-4 one werg dissolved in 25 m of
acetl aci d. Toe tilescompoanded itei solisly mpg o 230 e€ and)MB: m/e2s5 32A8.Bf

trimethyl SI IIYII -cyani de. The m xture was stirred for 18
) was prepared in accordance with the general method of example 1

from cycloheptanone and 1-phenyl-1,3,8-triazaspiro[4,5]decan-4-one.

Example 36

25 The title compound, white solid, m.p. > 230 °C and MS: m/e = 328.3

(M+H") was prepared in accordance with the general method of example 1

from cyclooctanone and 1-phenyl-1,3,8-triazaspiro[4,5ldecan-4-one.



25 h at roomtenperature after which another 1.25 m of 29 APR 2002
trimethylsilyl-cyani de was added. After 50 h at roomtenperature, the
reaction m xture was poured on ice, adj%sted to pH 9 using 30% aqueous
ammoni um hydr oxi de and extracted three mes with ethyl acetate. The
conbi ned organic |layers were dri ed Exsemple®B7m sulfate, filtered and
evaporated to, yi elg_the title corrpound 30 1. 35g as a Wnlte povvder m p.
213- 215C 8-fszclonon enyly1.3.8-t nrplhslde ¢ | 1 ¢1:],

DI

cis andtrap 4- 1phey
3,8-tri azaspsm'éﬁg! ]ﬁl%éﬁﬂ‘én white ﬁeé‘ll Br Pc?@())(/é&f}ld% w/e 5388 Fre of cis
and trap s)o‘%rop 1- (4:o0x0-1-phenyl-1,3,8 5 t |a2368| ro [4.

Isopro~y -1- neth I-cyclohe

dec- 8-yl M seat%m afoordange wth iR gengral med @é&xawpis IM dry
d 270
LY R ARt S el O R AR e ature, 27

rate that the internal terrperature did not raise above 25C After 15 h
stirring at room tenperature, t he @ﬁ@ﬁiplesms guenched by 10 addition of
sat ur at ed aqueous ammnl um (ih'??” de then ad usted4to pH 11 USI ng aqueous

| ayers were drled over SOdI um sul fate | I tered evapor at ed and
chr omat ogr aphieke bitlessampeupdy whiterrgliés my-p- 2dA0T6: apgcMsh a/are3848 as the

N T i
0 5l B G P £ AU S et o, 1,

1:1-m xture of cis and traps
4-isopropyl - 1- (4- oxo- 1- phenyl - 1, 3, Exangsied9 o[ 4. 5] dec- 8-yl ) - cycl ohexanecar

bonltrlle

1.5 mol was d| ssol ved |n 35 n1 dry tﬁtrahydrofurane u{tder
Y RIS O EA] A . RAD ) RRAELE

of iSOprI [ o 15 1 ' by ng at a rate that
T 55 - ' ' 5CF rqF15hst|rr|ng at
r00mteﬁpﬁ5§tﬁeljé@15@ﬁ§br§)h at 70C t he reactl on was quenched by addition of
sat urat ed aqueous ammoni um chl oride, then adjusted to pH 11 usi ng aqueous
sodi ur hydr oxI'lse tizlelccispoand cwhitiet solid, hep. 2TEC alvei)ned MSyaniec=4aRet s wer e
dried over sodiumsulfate, filtered, evaporated to give the title conpound,
265 ny as(l\/&an)‘ ﬁva\Mpﬁepapmi{\deacco’fﬂanBé)mﬂd the gkneral enéthddrofpxamplésiC
(deconp

VB! 100
RS) - 2- Butfy‘l’mlmﬁ Aq%#n@‘% 5t%bﬁr;alazctrycﬁéw@%neytefagntphﬁ%emzrqu apddly
d 4- I d, slightl |1 wder ,
megan263qg1eefgﬁq6§%%%lﬂv[§gﬁg aH\/I%'O% \(/:vggpglrjgpar Zdl |gn agcgsdag\évep?o °

general exanple 56 from 8-benzyl-1-(4 chlorophenyl)-1,3,8-triazaspiro [4.5]

dec-2-en-4-one, butyl-magnesi unthl dxampledd@ycl odecanone. ExanplelOl f
ORS)-Z- But yl - 1- henyI 8- cycl odecyl 1. 3 8 tr| azaspl ro f 4 51 decan 4-one 10

hydr &l Gidi3.45I'etmahydrg-¢ ajainaphithalenodoyd 1-phenvl-3.4:8411878-8  \e:

me = 426s (lr eto general exanpl e 56 from

8- benzyl = ec- 2- en-4-one,

gut%:/: sméalgggtSIh yc 0 ex~?€gic%§h%dﬁﬁmln?ﬁ§nv%ﬁg%%%ﬁ%g %2f51

decan- 4-q ﬂw&g deed id a8dHd ith th al method of le 1
8-(traps- 4 rret gﬁ‘r?hega(vll)ail (4- #3??13‘7‘;) en?/FeneEBJ%etrol aozefsxgﬁ%& 51decan-

4- one hvdramhhB8i4]5-tetialfhirotdyrlopentaiainaphthien2-pneded 1-phenyl>1,3g8C, VS

nme = 42 (Mr1+), T 20 prepared in accordance to general exanple 8 from
1- ( 4- ﬁ?ﬁéﬁwo)[’*ﬁ deqan-#0RLas i r o] 4. 5] decan- 4- one and

4- et hyI cycl ohexanone. Exanpl e 103 8-cvcl odecyl - 1- ( 2- met hoxy~hen
1~.3,8-triazaspi rof 4. 51decan-4-one 25 hydrochloride 1:1




The t|tIe conpound, white powder, mp. > 228C (deconp.), M5 me =

(M+1' "), was prepared in accordance to general exanple 8 fi ~0m2&2\f’ 2002

met hoxyphenyl)-1, 3,8-triazaspiro[ 4. 5] daéﬁm 4-one and cycl odecanone. 29

APR Z002 43 Exanple 104 8-(Bicyclo-non 9-yl)-1-nhenyl -1,3 8-triaza-spiro

f 4 51 decan-4- one hydrochl ori de (IExxmiple 41t1e conpound, white solid,
354 3 M+H+) was 5 repared i n_accordance with the

general nelfs Bl XApnaen b3 Strhazaspive(4éldecan-4-one

1- phenyl - ro[4 5] decan 4 one. Synthesis of Internediates

Exanpl e al]x c'htl 18e R

1- ~2RS. 4aRS, S3A8RG AN ARSI 2o vt OGN R8!S0 LU

car boxylic aci

1- (2RS54 *%ﬁ'ﬁg’%@g u‘é%@@l%%‘éé‘ watll the %eﬁ@xean am %ﬂD é{é‘ui‘e acar bo

nitrile ( W se at room erature re of
acetic anfrpdi biieo@aﬂy&fv-iﬂdérﬁmode(akm g1, 3 Ehmdﬂaépﬁbm Bﬁfec&hl-fﬂoﬁd for
21 15 h at roomtenperature. Sodi um hydroxi de sol uti on was added (pH = 7)
and the mxture extracted with ethyl acetate. Organic phases were pool ed,
dried with sodiumsulfate and concdéxampke 4Zhr omat ography on silica gel
(ethyl ace I d

t - but anol

A & LIk 4 Q: henar O =
per oxi de ﬁ‘i’ﬁ#ﬁ-‘sﬁﬂ‘o(@g%écanzﬁoﬁ\@qﬁﬂro&ldfﬂie &1 %ﬁ’ﬂgﬁﬁ*e oﬁlﬁaé’@e&&b&%@m‘@%
stirred for 3.5 h at room tenperature, quenched w wat er ) and

, extragpged w t'ﬂ!‘h@&iﬁhé’h@ﬁ@oﬁhﬂ%vﬂﬂ@sdﬂcﬁ&ﬁ';ﬁ 28143 sande MS:namd edg1edzied with
( sodium sul fate and concent rated. Chronat ography on silica gel (nethylene
chlori de/ (fMtrHi’l)Gﬁ'as ﬁ&p%)re& hﬁlad@cﬁ‘dtahEe geish the gehefilahetitodhofexdriplel15 g

(55% of (2RS, 4aRS, 8aSR 2
decahydr ofrna:pfhlﬁhr:@nl,ﬂ,%ﬂ Srlﬁ,mﬁehyx@m&ﬂrmh&n@théemﬂc@m@@1| -ehgayl

am de, 50C dec. ni_e 356.3 (MrH+) Exanple ab
~2RS, 4aR§§a§§%8§W§8L€ﬁﬁgﬁﬁﬁ‘a¢éﬁ1 2-vl) - 4- nhenyl ani no~i peri di ne-4 30

carbonitrile 1-(2RS, 4aRS, 8aSR- decahydr o- napht hal en- 2-yl') - pi peri di n-4-one (8
nmol ) was dissolved in acetic acid Eﬁajﬂﬂ}efqy line (9 mol ) a.nd
trimethyl SI I yI cyanl de (8 - 9 ~" n~ 2~n~ 44 mml) wer e added and t he

&Yy Qé 1 St arzanspirorhe lagcant-4-9neni xt ur e

% anmoni a, 70nml/ 30mL). The
sol uti on &t h di chl or onet hane Organi ¢

g:'?gite al E’.eiit f’@ﬁeeﬁdf& géﬂ!nigﬁé“fithﬁ%es%qg h S”'F#?“ﬁ%s. SRR B o soli
g ( e(%@[-ﬁﬂlf* f%%?&uﬁ%gg&ﬁgﬁgg iR the gen lgral met od of examﬂ_; 156 C

napht hal am no- pi peri di ne-4- onitri
and MS: rﬂrenF(BSBcﬁ dovihidrdsiinien- b-oae skl 1-phenyl-1,3,8- tnazaspuo[4 5]decan-
1- (2RS, 4aRS. 8aSR- decahydr o- napht hal en- 2yl) - pi peri di n- 4- one

(_,?(ZRS 2AhR4-988R) - Decahydr o- 2- napht hyl ami ne (12 nmol) was dissolved in
et hanol (30 m). Potassium carbonate (7.4 mmol) and

-‘

1- et hyl - 1- et hyl - 4- oxopi peri di ni umEQ 4 nol ) di ssolved in water (10
m) were added and the m xture was re ed"'for 1 h. Water was added,

et hanol 15 drb-astére 113) a0ehéiyd- 1.8 -8z 18 Hiref biddcach-MohB

et hyl acet at e. gani ¢ phases were pool ed, dried wth sodiumsulfate and
concent r ¥ fomde {xd) Gmixtune of diasterepisomersily| acet ate) yi el ded t he
desired product as_an oil (71¢

(2RS, 4aRS, 8a§ﬁnaéttémy@m@0ﬁaéhwmeewlﬁ;m)n 25901G and M3rm/e 3683 = 235
25 (M+H") was prepared in accordance with the general method of example 1
from (RS)-cis-octahydro-azulen-1-one and 1-phenyl-1,3,8-triazaspiro[4,5]decan-

4-one.



(Mt). 20 Ezanmple ad ~i-Benzyl-1-p-tolvl-1.3.8-triazaspiro f 4.51 q AP 73487
dec- 2-en-4-one 1-Benzyl - 4-pi peridone (50 mwbl, 9.46g) and 4-net h]l aniline
(50 mwvbl, 5.36g) were dissolved in acetj acid (100 m) and cooled to OC
Trinmethylsilyl cyanide (100 mvbl, 12.5%M ) was added at such a rate, that
the tenperature d| d not 25 rise abd?/zaa.ﬁ@leﬁt& er 20 h at roomtenperature,

the react] oured on_ice adj usted to. pH 10 usr ng 30% aqueous
arrm)_m umshare :‘ chelilsl’ abilely Sebtipraspitiolholdecand-ghet hane. The
conbi ned}l q,ggm% .§) vere dr| ed over sodiumsulfate, filtered and

evapor at

4- (p-tolylam [T0) O@a{ i | 4 a
slightly yel IrI(q)}\(f)\‘/3 ?&Ieogb%éél V\ﬁir’ f%)t\‘f/;gé’ﬂfieﬁb ;22? (w4 c%%pra%xﬁi] cycI ohexgée%S

116. 5-¢11

4 (- Gl 1 %%Vf??!re afetieefOrdageewith the general method of exppnlg 24

di ssol vedrom &oycodeeylcl-phehilil j3¢8-ariada apirai4 5] d€chn-9oné hydrathlopide
tenperature. Then the reaction mxture was poured on ice and adjusted to pH
10 by addind wetbyligdideaqueous anmoni um hydroxi de and extracted three times
wi th 5 dichl oronet hane. The conbi ned organic | ayers were dried over sodium

sulfate, filtered and evaporated tig i el

4- (p-tolyl-am no)-1-phenyl net hyl) %‘i“ﬁlaci (ﬂ‘%e car boxam de as an off white

powder (B-&dglode

4-(p-toly p y g

di sso‘IIQ/ed__]li 10 M triethyl orthoformate and stirred at 150C for 15 hours.

( :After cooling to roomtenperature, the reaction nmixture was filtered and
the Iight brg"uhpmlm@mmene,dwmtersobdhmptéw & deg pnd YIS mie ¥ 80914 1, 3, 8

tri azaspr ro[ 4,5] dec-2-en-4-one (Q.999) 208-213C, 15 Exanple ae

8- Benzy| \M+H X} s mreppeed/in aqcosdent:e m@aglm general methgd of 2xample S

151 o) WEpD GreuBiesy Fpuitiy o Sarg TRl MARALERE dBghit®!

Tri met hylaiidgﬁhyqibﬁdgr de (180 mvbl, 22 m) was added at such a rate, that
the tenperature did 20 not rise above 5C. After 4 d at roomtenperature,
the reaction m xture was poured on _ice, adjusted to pH 10 usi ng 30% agueous
armorfidum hydr oxi de and (_. ~ extradtxemglec7 time: with di chl or onet hane.

'é'\f/r:pgog?rg&d Pri%aa g JI a%eia ﬁr elqr dtr?é’zea[-ssﬁg[i’ﬂd%légqf-gnef' | tered and
phenyl - behtorigwi: it hyl ) - 4- pi peri di ne-carbonitrile (30.3 g) as a
sli ghtly yelTow powder, mp. 142-150C. 4-(4-chl oro-phenyl

- am no) - 1- pheryd ﬁiﬂéwdlﬁpéuﬁd,p@hitdlsﬂﬁdcai Jponi 719 @dc2%nd MS:wak 4ot ved in
150 mM conc. sulfuric acid and stirred for 1 h at roomtenperature and 1 h

at 70C. ThbrHUhwasqaepared in atamrréanoswcﬂothol gmeraiomt:{tﬁdtdrqmnmlar% and

pour ed on ice, adjusted to pH 10 addi ti,o 30% aque pDNj um

( ‘hydr & déremd-exelp eel-phenyl-LiArs rwz@wpar@ﬁ%@fim ime hydrachBsiene
organic | %1 1%5& d over sodiumsulfate, filtered and evaporat ed to
yield 4- (%-clrzl eny -am no) - 1- phenyl net hyl ) - 4- pi peri di ne 2 9 APR

200Z 46 car boxam de as an brownish oil which crystallized upon addition of
50 m diethyl ether and 50 nml pent EweamPlle 4Bi t e powder (11.84 g), mp.
167-170C. 4-(4-chl oro phenyl .

_amno)_- Jhkoaelry nhe bt DY b-he ) A7 -ZTNT O, & £ 4| ved
in 31 m triethyl.or h ormat e and strrred at 1SOCfor 10 d. After cool i ng
to 0C, t ure was filtered and the |ight brown powder washed

ri aZBepi rof At Ak GrROGA, hits Syl s BUTBY ) org ME: mfe - 4884 A

was prepared in accordance with the general method of example 24 from 8-

cyclodecyl-1-phenyl-1,3,8-triaza-spiro[4,5]decan-4-one hydrochloride and 3-
phenyl-1-propylbromide.



8- Benzyl - 1- (- 3- net hyl - phenyl ) - 133. 8-tri azaspiro f 4.51 dec- 2-en-4-§ge

1- Benzyl - 4- pi peridone ( 100 mwbl, 17.9 m) and 3-nethyl-anili n&@ 0 Z‘?%

10.6 m) were dissolved in acetic acid 00 m) and cooled to OC.

Trinmethylsilyl cyanide (200 mvbl, 25.5 } was added at such a rate, that

the 15 tenperature did not rise aboE&%@p e\ﬂﬂer 3 d at roomterrperature

t he reactiOF , ) agueous

ammoni um FRyde: RES Y HgEd-3PY &

conbi ned Qg f| I ter ed and

evapor at e 0 eated with 50 m diethyl ether and 50 m

pent ane 20 tonw - +

4- ( 3- et hyl - ptrtlginﬁﬂaenﬁorlt% oufdp%}?]l;g SOh ﬁpﬁ?lp?l p(ejrl 1r\tlleS (?ra/reboﬁ|6t1r5| P\el (EIS)

slightlS yedd px(repm'eden amboxﬂmwesvnth&he@enetdd raktieod aﬁmkadﬁpMAl ford8-g, mp.

95. 7-97. 1C 4- (3-nmeth

- phenyl - ﬁeqylplrm,epwbtlk%)m@zarmm[étﬂ@e@at-éwﬁthydrec}(llomim@l@@ %) was

di ssol veddénh ¥l cono]ib suléurl c acid and stirred for 18 h at room

t enper at ur P o1 PEBBY R ‘room tenperature, the reaction m xture was

poured on ice and adj usted to pH 10 by addition of 30% agueous amoni um

hydroxi de and extracted three timesgEsdiptle 0l or omet hane. The conbi ned

organic layers were dried over sodi um su fate f||tered and evaporated to
er| élne car pboxam de (14.46),

. lr;- E)S- F@%hyl ' astereoisomers

i A1 SR P

hours. Af tels BAGIAreE ihQddbrddis vti%ﬁq;hb nmétﬁ@%wéf&émﬁteedfpaﬁ d/pe Ilght
br own powder vvashed wth ether to yield 8-benzyl-1-(3-net - phenyl)-1, 3,8

5 tri azasphngnk 51]1@1éep}?exeyl-lﬂg&ﬂamﬁﬁsbgr)o[ﬂﬂ]@eca&ﬂ4—o&e302 GC Exanpl e ag
8- benzyl - 1- (- 2- et hyl - phenyl ) - 13, 8 tri azaspi rof 4.51 dec-2-en-4-one

1- Benzyl - 4- pi peri done (100 mwbl , E‘) i?l 2-met hyl -aniline (100 mwbl,
10 10.6 m) were dissolved in acetl X m) and cooled to OC.

Tri metylayl lg_ ) b [tg_& L e that
t he te%e?ﬁ%‘l’sef# SRS SR 11%1: argr%grﬁs errgg?a‘ﬁﬁﬁe t he
reacti on ydrocielovile (1ol ed on i ce, adj usted to pH 10 using 30% aqueous
anmoni um hydr oxi de and extracted three tines V\:bth ethyl acetate. The 15
conbi ned or gafihe titlearompearred, dvhide solidy nspd28in” Euldea) andf MiS: an/ed= 884

evaporated to 50 m and treated with 50 m diethyl ether and 50 m_ pentane
to yield (M")was prepared in accordance with the general method of example 8 from

4-(3-nmeth m no)- 1- phe t hyl,) eridi rbonjtrile as a
11 ant Ty SeIROR SRS h e R L b S ReP g o T Ae L 2Bes0 o mp.
103. 6-105. 7C. 20 4-(2- et hyl

(Jphenglo- anmi no) - 1- phenyl net hyl ) - 4- pi gp¢diple5arbonitrile (17.89 g) ~.-as
di ssolved in 88 nm_conc. SU|fUI’IC aC|d and stlrred for 3 d at room
t enper at ue(Dddah yaee ) 0% ghergd -3 : - fsone] to pH 10
by addi ti on of | V AC . h d.rOX|de and extracted three tines
25 Wi t h dFefRFersrEtrare- e -Conbi HHESEgRRTE Payers were dried over sodium

Zuzgaﬁrgt ﬁ;? eﬁgﬂeyf ﬁﬁerﬁ%ﬁi&%“g%d?mﬁﬁ‘ﬂyﬂhﬂ%ep arAME: P8538%8 (10. 35 g

as a bro

4-(2- rret\tll\g +p1§e>n Sggtéé%ljed%%(%‘%gj{ etﬁyﬁh)t}ﬂe%l%egrall ert]é“"éa‘i’fﬁé‘xarﬁlﬁe 10. 35
30 g) 26as frin (WY)aktaly&d-a2ulehl 2bhY landr 1 bhteﬁyrrmtasztadzasmbﬁ%]atecﬁog for
10 d. After cooling to OC, the reaction mxture was evaporated and the
resul ti ngopeown oil was chromat ographed on silica gel using dichloronethane
met hanol 19 : 1 as eluent. 8-benzyl-1-(2-nethyl -phenyl)-1,3,8 2 9 APR
2002 48 triazaspiro [4.5] dec-2-en-4-one (4.71 g) was obtained as a brown
foam Ms: nlz = 334 (MtH)+ ~~, 1 Exanple A 5 Tablets of the follow ng
conposition are manufactured in the usual manner: ng/tablet Active
substance 5 Lactose 45 10 Corn starch 15 Mcrocrystalline cellul ose 34
Magnesi um stearate 1 Tabl et weight 100 15 Exanpl e B Capsul es of the

foll owi ng conposition are manufactured: Active substance Lactose 20 Corn
staxch Talc m-/causule 10 155 30 5 Capsule fill weight 200 The active
substance, |lactose and corn starch are firstly mxed in a mxer 25 and then
in a conm nuting machine. The m xture is returned to the mxer, the talc is
added thereto and m xed thoroughly. The m xture is filled by machine into
hard gel ati ne capsul es.

trobBNS: i dr| ed over sodium sul fate




49 Exanple C Suppositories of the follow ng conposition are manuf actured
Active substance 5 Supposi tory ness m~pP~ 15 1285 Total 1300 Thé39 APR z4g2
suppository mass is melted in a glass ojg steel vessel, mxed thoroughly and
cooled to 45C. Thereupon, the finely p ered active 10 substance i s added
thereto and stirred until it has dﬁ%@u@é&i’orrpl etely. The m xture is

poured int supp scltor 1m)ul 0 , t he
supposit%—%ﬁ—%ﬁa@#@—' Y PN HAQInE AL Flual ly in

wax papertrpgz : ) le APR- SR 9rids 1i ms 1. Oorrpounds of t he
gener al N < 5 R is hydrogen, |ower
al kyl, hal ogerh le’éeé :ﬁ ib 9%@%& ﬁ@gﬂrssw or

(C~- 7) cycl oal k?/l 4 *s) g% ower CFI)RW]% enyl M%W‘L"s

?I kyl Sargnrpgréiﬁm alcbm;iﬂamemnthfbhelgeabﬂlx?ﬁﬁm&?ﬂ eth&zléi 1dfrdanl 4- phgnyl I
ower al ky i phen ri.azi.ny nome ower a i peridiny

| over 10t nf&mym%ﬁpﬁﬁ eX@e@n?)amfjllﬂpél&pw ﬁ 3 Mmzasplrofﬁl 5filcBan Lon.

al kyl - (C~-7)-cycl oal kyl, | ower al kyl-pyridinyl, |ower alkyl-norpholinyl,

| ower al kyl di o$ol anyl, | over al kyl 48 %ﬁ@ I 54" | ower
al kyl - 2- ozo- ogazol i di nyl and mhereln ring systenms may be substituted by

addi ti ongljs- B AETsoR; i d@&ﬁ{lﬂoneor 15
-(CH2)n j
- ( CHs) nOhyan oc oD NHCHZCsHs R4 i s hydr ogen, |ower al kyl or n| trilo;

2 11on 1o 2 ﬁ"lﬁqéﬂ%?ﬁ%é%c'ié‘%bw 2Rb < s RE R et o194 4Ry "
one of  RebToH Uy e, ), PoRORED, § Ulm SIS ST SN a2 & )

(c) (d) (BHE‘&WW Qﬂﬁmt‘d mHEW 23 tt, @), I0Z6s;181)610.30] (Regc 1PN wrag f) and

blcyclononan %l and where
isolated by preparatlve HPLC of the mixture obtained in example 31.

—h
O
=

Example 55
15

hydrochloride (1:1)
The title compound, m.p. > 250 °C and NMR (DMSO-dg): 0.85 (d, 6H),

1.05 (m, 3H), 1.48 (m, 3H), 1.83 (m, 4H), 2.13 (m, 2H), 2.97 (t, 2H), 3.16 (m,
1H), 3.4 (m, 2H), 3.70 (m, 2H), 4.62 (s, 2H), 6.79 (t, 1H), 7.08 (d, 2H), 7.22 (t,
20 2H), 9.02 (s, 1H), 10.50 (bs, 1H) was isolated by preparative HPLC of the

mixture obtained in example 31.

)

Example 56

hydrochloride (1:1)

25 8-Benzyl-1-phenyl-1,3,8,-triaza-spiro(4,5ldec-2-en-4-on (1 g, 3.2 mMol) and
some crystals of Cu(I)-chloride was dissolved in 50 ml dry THF and methyl-
magnesiumchloride (2.1 ml of a 3M solution in THF) was added dropwise. The
reaction was stirred at RT until the TLC showed the absence of starting-

material. To the reaction mixture was added 50 m] of a saturated ammonium-



™

5 R5 and R6 are hydrogen, |lower al kyl or taken together and with the carbon
atons to which they are attached forma phenyl ring; R7 is hydrogeq é)}; 00
| ower al kyl; the dotted |ine represents_an optional bond and n i oRAZ 2
10 and pharnaceutical ly acceptable aci®Paddition salts thereof. 2. A
conpoundchleidalsslation eidbtirred foh@0ehihutes STHEN Whe rstwiéROseparated
decahydr o- napht hal enyl group of fornula (b) and Rl - are hydrogen, or Rl
and R2 apediigragesusdayeswas extnacped three3imeas sdbipetind- acetatelThg to cl ai m 2
\321:;2_ '4338, i)ggg@ gygda{rﬁc rllg er}tsrwéreendr%e L)Qrerlscpcﬁgﬂy lsul%ét?é’, %léerrle ZagclvmdS piro [4.5]

2, (docaygls s aslsh e S b oSSt REAU o S el 1378 ARbE

[ 4. 5] decan-4- one; a mxt

]( §SR, 8aRspita BRS Idecdacsby distligbit tyedlloanglasy, th-g.-h86pl.8 IC3s8ithbleddldas Por O[ 4. 5
ecan- 4-one or

( 2RS, 4asthengsl sn. Decahydr o- napht hal en- 2-yl ) - 1- phenyl - 1, 3, 8-tri aza spiro

[4.5] decan-4-one. ~~~l~n,nlJ1 rll i f_~ J 52 4. A conpound accordi ng

< R ST P
hydr 0genwag. adtl 6PARQ WKh1REOK th gy didgeh 3448 4ttabhéd) Wheh TLC indicated

ci s-8-(4-nmet hyl -cycl ohexyl ) -1-phenyl -1, 3,8-triaza-spiro [4.5] decan-4-one;
8- cycl odtlue hbsemdtecofidtattifg Snatertd atlspraastion. 1bixtuee arasafibaeed and

R S Ry PSSR 08 e

Re 1 g a ety TR SRAQURH T, st i R ogen

or cyanopgididn. 7- A conpound according to claim6 which is
(R S)-8-cycl odecyl - 1- (3-net hyl - phenyl ) - 2- phenyl -1, 3, 8-triaza-spiro [4,5]
decan-4 one or 15

8- cycl 0dety mg-of thisicophpoynd wege gissolvedainsPHIband 21 2ad- 3-yl ) - acetonitril e.
8. Aco und accor.di .0 claim wher ei n i s an oct ahydrp-jinde gr oup
25 def | nEATRRABroREPT ot RTadE SR A clageS et RS ARASEE AfLeH K5 B o

cl ai 58 Yhi6dimtSmPetstie CHAMRACWASByZporated aRAGRE redidhddissbRea1Ppi r
[4.5] decan-4-one. 20 10. A compound according to claim1, wherein Ais as
defi ned etdderol(dnd 2dmRelRE sadeunggangmrohydridd wanpdded! Aftend8ilngtt o cl ai m

4,5 deEaameurReraiare, A e DR AT SORtals ARG IR, She orer S SomBoaitas. as
oot pi ertad W4 orgaflflaer il Wk nARuRNRE DA hA bR OR b
di seasesbriaeaTie drganielsPep vy drie@of eF- ) diues epifate, filbérdd amd! ude nenory
and 20 2 e:va;?orfazeg.ocolzlromatography on silica-gel (ethyl-acetate) yielded the desired

product which was crystallized as its hydrochloride salt from methanol/ether.

41 mg of (R,S)-8-Cyclodecyl-1-phenyl-2-methyl-1,3,8-triaza-spiro[4,5]decan-4-

¢ne hydrochloride (1:1) as an off-white powder, m.p.>250 °C, MS: m/e = 384

((M+H)%).

25 Example 57

R.S)-8-Cvclodecyl-1.2-di

hydrochloride (1:1)

The title compound, m.p. > 250 °C, MS: m/e = 446 ((M+H)"), was prepared in
accordance with the general method of example 56 from 8-benzyl-1-phenyl-
30 1,3,8,-triaza-spiro[4,5]dec-2-en-4-on, phenyl-magnesium chloride and

cyclodecanone.



53 disorders such as obesity. 14. A process for preparing a conpofigd AGR 2002
formula | as defined in claim1, which process conprises s ...,~ attention
deficits, psychiatric, neurological and Bhysiological di sorders, such as
anxi ety and stress di sorders, depression, trauma, nmenory | oss due to

Al zhei _nmer's di sease or ot her derrenElXalnlpkpﬁﬁepsy and convul si ons, acute
and/ or chronic pain conditions, and synptons of addictive drug vmthdravval
control ofRS)#kaCeclodatylnt€4- mlaﬂﬂéatdreetyﬂbﬂ-butvl-ér{i Sitribk aepim¢5idscan-4-

di sor der sppatydeseiletide (101)a) reductively am nat| ng a conpound of fornula O
A' Il with a conpound of formula R3 O | N R2 "NHNJ Il R-or, if

dosi 10, a41ie KPSk G HUISR| pSSAIPOUID O A0 T2, blogfidalil 1 ©
respecsi vaécbrdaﬁc@aﬂtwené gbﬂeﬁlé}:ﬂé‘c}ﬂ& &Se;&aﬂﬁlet 8B Ao BldrzgNa 8319 eVieN -

above, or b) clizing and reducing a conpound of formula H2 R, to give a
conpound phemy)ﬁ/ fﬂuiB,ﬁ {tkiaza-spire{4 AQle 2-2ed D0y bstyl-mhgneeian chloridelard have

t he si gnlflciélces i ven above, or c) reacting a conpound of fornmula H NY R2
~N N\ A gycipaec th a conpound of formula R~ wherein R is described as
above, but di fferent from hydrogen and X is hal ogen, to give a conpound of
formula ~3 0 NWR2 ["N N~ A i-2 10 or d) al kylating or benzylating a
conmpound of forrmula I, wherein R3 is hydrogen, and, if desired, e)
converting a racemc mxture into its enantionmeric conponent thus obtaining
optically pure conpounds, and/or,ifEsgampbe5915 ~ converting the conpound
of fornula | obtained into a pharmaceutically

10

one hvdrochloride (1:1)

The title compound, yellow powder, MS: m/e = 440 (M+H)"), was prepared in
accordance with the general method of example 56 from 8-benzyl-1-(2-methyl-
phenyl)-1,3,8,-triaza-spiro[4,5]dec-2-en-4-on, butyl-magnesium chloride and

15 cyclodecanone.

Example 60

one hzdrochlonde a:1

(_ The title compound, white crystals, MS: m/e = 460 (M+H)"), was prepared in

20 accordance with the general method of example 56 from 8-benzyl-1-(3-methyl-
phenyl)-1,3,8,-triaza-spiro(4,5]dec-2-en-4-on, phenyl-magnesium chloride and

cyclodecanone.

Example 61

25 4-one hydrochloride (1:1)
The title compound, white crystals, m.p. >250 °C, MS: m/e = 398 (M+H)"),

was prepared in accordance with the general method of example 56 from 8-
benzyl-1-(3-methyl-phenyl)-1,3,8,-triaza-spiro[4,5]dec-2-en-4-on, methyl-

magnesium chloride and cyclodecanone.
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109 () - 4~] dEnbCI 310%& ()-y" 10%& ()- 109 ()-3 10%& ()-1y! 10%& ()-
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1098 ()-fWEMQMéMQ@{ ; %nghenvl (1)3 8-triaza-
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10%& % a4l 0%&
idE~ @%3 ocy&’l%fi@ g%%@(e )éAhndf% /%1 Ht F. 109& ?(1} (4)Lp1+;é1}§cyi&a 3 p}Fé) H1008 -
2345BHE! sup3boggli¢ heidl ArbOAR(§ )nmﬂxD%spén@éd ileﬁé&h(émﬁel@Ohﬁl)l@Eé stiepes] ( )
E"8deC" z 100/& -Yf_109%&' ()- &Y109%&' é)- s 109%&

109&’ () - €h Fhezuxhg wys coole pmw)ed mineo):é water (40R ml) ango () -

extracted with methylene chloride. Organic phases were pooled, dried with

sodium sulfate and concentrated to yield a mixture of (2RS,4aRS,8aSR)-8-

(decahydro-naphthalen-2-yl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one and

10 (2RS,4aRS,8aSR)-8-(decahydro-naphthalen-2-yl)-1-phenyl-1,3,8-triaza-
spiro[4.5]dec-2-en-4-one. This mixture was dissolved in methanol (60 ml) and
sodiumborohydride (12 mmol) was added. The mixture was stirred for 1 h at
60 °C, cooled and concentrated. Saturated ammonium chloride solution and
methylene chloride were added to the residue. The water phase was extracted

15 with methylene chloride. Organic phases were pooled, dried with sodium
sulfate and concentrated. Chromatography on silica gel (methylene
chloride/methanol, 98:2) yielded the desired product. This was crystallized as
its HCl-salt from ethylacetate/ethanol. 0.65 g (22%) of (2RS,4aRS,8aSR)-8-
(decahydro-naphthalen-2-yl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one

20 hydrochloride (1:1), m.p. >250 °C and MS: m/e = 368.2 (M+H").

Example 71

hydrochloride (1:1)

25 The title compound, white solid, m. p. 175°C and MS: m/e = 490.4 (M+H") was
prepared in accordance with the general method of example 24 from 8-
cyclodecyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one hydrochloride and 3-
methoxy-benzylchloride.
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| The title compound, white solid, m. p. 115°C and MS: m/e = 502.5 (M+H") was
prepared in accordance with the general method of example 24 from 8-
cyclodecyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one hydrochloride and

15 methanesulfonic acid 4-phenyl-but-1-yl ester.

Example 74

hydrochloride (1:1)

20 The title compound, white solid, m. p. 240°C and MS: m/e = 409.3 (M+H") was
prepared in accordance with the general method of example 24 from 8-
cyclodecyl-1-phenyl-1,3,8-triaza-spiro[4.5]ldecan-4-one hydrochloride and

bromoacetonitrile.

Example 75

25

one hydrochloride (1:2)

The title compound, white solid, m. p. 245°C and MS: m/e = 481.5 (M+H") was

prepared in accordance with the general method of example 24 from 8-

cyclodecyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one hydrochloride and 1-(2-
30 chloroethyl)-piperidine.
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cyclodecyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one hydrochloride and
bromocyclopentane.

15 Example 78

8-Cyclodecyl-1-phenyl-3-(3-trifluoromethyl-benzyl)-1.3.8-triaza-
spiro[4.5]decan-4-one hydrochloride (1:1)
The title compound, white solid, m. p. 197°C and MS: m/e = 528.3 (M+H") was
prepared in accordance with the general method of example 24 from 8-

20 cyclodecyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one hydrochloride and 3-
trifluoromethyl-benzylchloride.

J

Example 79

25 4-one hydrochloride (1:2)
The title compound, white solid, m. p. 180°C and MS: m/e = 495.3 (M+H") was
prepared in accordance with the general method of example 24 from 8-
cyclodecyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one hydrochloride and
methanesulfonic acid 3-(1-piperidino)-prop-1-yl ester.

30
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Example 81
10

hvydrochloride (1:2)

The title compound, white solid, m. p. 227°C and MS: m/e = 461.3 (M+H") was
prepared in accordance with the general method of example 24 from 8-
cyclodecyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one hydrochloride and 3-

15 chloromethyl-pyridine.

Example 82

4-one hydrochloride (1:2)

20 The title compound, white solid, m. p. 190°C and MS: m/e = 483.6 (M+H") was
prepared in accordance with the general method of example 24 from 8-
cyclodecyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one hydrochloride and N-(2-
chloroethyl)-morpholine.

25 Example 83

spiro[4.5]decan-4-one hydrochloride (1:1)
The title compound, white solid, m. p. 205°C and MS: m/e = 470.6 (M+H") was

prepared in accordance with the general method of example 24 from 8-

30 cyclodecyl-l-phenyl-l,3,8-triaza-spiro[4.5]decan-4-ohe hydrochloride and 2-(2-
bromoethyl)-1,3-dioxolane.
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Example 85

10 8-Cyclodecyl-1-

4-one hydrochloride (1:2)
The title compound, white solid, m. p. 179°C and MS: m/e = 467.3 (M+H") was

prepared in accordance with the general method of example 24 from 8-

cyclodecyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one hydrochloride and 1-(2-
15 chloroethyl)-pyrrolidine.

Example 86
2-oxo-oxazolidin-5-ylmethyl)-1-phenyl-1,3.8-triaza-
spiro[4.5]decan-4-one hydrochloride (1:1)
20 The title compound, white solid, m. p. 174°C and MS: m/e = 469.3 (M+H") was

prepared in accordance with the general method of example 24 from 8-

R

cyclodecyl-1-phenyl-1,3,8-triaza-spiro{4.5]1decan-4-one hydrochloride and 5-

chloromethyl-2-oxazolidinone.

Example 87
25

4-one hydrochlorlde (1:1)

The title compound, white crystals, MS: m/e = 398 ((M+H)"), was prepared in
accordance with the general method of example 56 from 8-benzyl-1-(4-methyl-

phenyl)-1,3,8,-triaza-spiro[4,5)dec-2-en-4-on, methyl-magnesium chloride and

30 cyclodecanone
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hydrochloride (1:1)
(8-Cyclodecyl-4-0xo0-1-phenyl-1,3,8-triaza-spiro[4.5]dec-3-yl)-acetic acid methyl

ester (0.7 mmol) was dissolved in a 9M solution of ammonia in methanol

(5 ml). The reaction mixture was shaken overnight in a closed tube at 50°C.
After evaporation of the solvent the desired product remained as a white foam.
Formation of the HCl-salt yielded 0.255 g of the title compound as a white
solid, m. p. >250°C and MS: m/e = 427.5 (M+H").

Example 90

-N.N-dimethyl-

acetamide hydrochloride (1:1)

The title compound, white solid, m. p. 145°C and MS: m/e = 455.6 (M+H") was
prepared in accordance with the general method of example 24 from 8-
cyclodecyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one hydrochloride and N,N-
dimethyl-2-chloroacetamide.

Example 91

hydrochloride (1:1)
(8-Cyclodecyl-4-oxo-1-phenyl-1,3,8-triaza-spiro[4.5]dec-3-yl)-acetic acid methyl
ester (0.8 mmol) was dissolved in ethyleneglycol dimethylether (2ml).
Lithiumchloride (0.8 mmol) and sodium borohydride (0.8 mol) were added.
After stirring for 4 h the reaction mixture was distributed between

dichloromethane/water/methanol. The organic layer was separated, dried over
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(8-Cyclodecyl-4-oxo-1-phenyl-1,3,8-triaza-spiro[4.5]dec-3-yl)-acetic acid methyl
ester (0.6 mmol) was dissolved in methanol (5 ml). After adding benzylamine

10 (1.2 mmol) the reaction mixture was kept 4 days at room temperature. The
solvent was evaporated and the residue was purified by column
chromatography (SiO2, ethyl acetate). Formation of the HCl-salt yielded
0.255 g of the title compound as a white solid, 66 mg, m. p. 196°C and MS: m/e
=517.4 (M+H".

15 Example 93

5-(8-Cyclodecyl-4-oxo-1-phenyl-1,3.8-triaza-spiro[4.51dec-3-yD-pentanoic acid

ethyl ester hydrochloride (1:1)
The title compound, white solid, m. p. 170°C and MS: m/e = 498.5 (M+H") was

prepared in accordance with the general method of example 24 from 8-
20 cyclodecyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one hydrochloride and ethyl
5-bromovaleriate.

Example 94

one hydrochloride (1:1)
25 The title compound, m.p. >250°C and NMR (DMSO-d,): 1.39 (g, 2H), 1.62 (q,

2H), 1.88 (d, 2H), 2.01 (4, 2H), 2.24 (d, 2H), 2.33 (bs, 1H), 2.99 (t, 2H), 3.36 (m,
3H), 3.70 (m, 2H), 4.62 (s, 2H), 6.78 (t, 1H), 7.09 (d, 2H), 7.21 (t, 2H), 9.02 (s,
1H), was isolated by preparative LC of the mixture obtained in example 53.

30



P

10" 109 () - 9810% () - F109%& ()- 10%& ()- 10% ()-4s!109% ()- A aB~ @,
10Y109%&' ()-! 109 ()-910%& ()-!sY$10%&' ()-z 10%& ()- 109%& ()-3KdBY @1 Z32
10's' ' 109 f & ()-39% 109& ()-y# 109& ()-!

109& () -1 $109%& () - 3109%& () - D89aB7@ 10490FS2109%& () - 0! 109%& () -

109& ()-, 109%& ()-F + 109%& ()-!s"" %ﬂ g | LW &F
mML0%g&' () - 3f 10%g& () - 10%g& ()- L, 10%g ? %g& () F%O%g& () 10
10HAdBNMigfEurd 68¢is&hARRTohs & PHeb Y pliefy DL M &ti4da-" 10%g& () -

, L4"10%g& () - =HdEn1\l/ &F ,
mL0% #- 160Er2l4.pldecane 1100/&() S 10%g& () -1"10%& () -

o 1098 (" r%ﬁ%/‘ic%e%%ug@ T a%éﬁ s IR AR 38 o) 0 ¥ ooge: (-
Y@#le%g g)12§@@02@@ (])H)';’B ﬁ%nbdﬁ @&EM)L 31ﬂ?/fz§ QH) Jf62 (s, 2H), 6.77
mMLO0% & () -3sy10% & () - s10% 10% & m@ &F
mLo! &! 10%,&1'@, 7.11(d, 2H) 7. 19 (t, 2H), 9 02 (s 1H) 10.7 (bs, 1H) Was prepared in
0, 0, ! 0, - 0 ! - I 0,
ol b e bbb RS ) ey

- 9dEN @ ghgq 1-phenyl-1,3,8-triaza-spiro[4.5] decan-4-one.

10 Example 96
2RS.4aSR.8aRS)-8-(Decahydro-naphthalen-2-yl)-1-phenyl-1.3.8-triaza-
spiro[4.5]decan-4-one hydrochloride (1:1
The title compound, m.p. >250°C and NMR (DMSO-d,): 1.1- 2.0 (m, 18H), 3.02
(t, 2H), 3.2 (bs, 1H), 3.45 (m, 2H), 3.70 (m, 2H), 4.62 (s, 2H), 6.78 (t, 1H), 7.10
15 (d, 2H), 7.19 (t, 2H), 9.03 (s, 1H), 10.6 (bs, 1H) was prepared in accordance

with the general methods used to prepare example 70 but from 1-
(2RS,4aSR,8aRS-decahydro-naphtalen-2-yl)-piperidin-4-one.

Example 97
20

triazaspiro[4.5]dec-8-yl)-cyclohexanecarbonitrile

4-Isopropyl-cyclohenanone (1.4g) and 1-phenyl-1,3,8-triazaspiro[4.5]decane-4-
one were dissolved in 25 ml of acetic acid. To this was added, via syringe
under argon, 1.25 m] of trimethylsilyl-cyanide. The mixture was stirred for 18
25 h at room temperature after which another 1.25 ml of trimethylsilyl-cyanide
was added. After 50 h at room temperature, the reaction mixture was poured
on ice, adjusted to pH 9 using 30% aqueous ammonium hydroxide and
extracted three times with ethyl acetate. The combined organic layers were
dried over sodium sulfate, filtered and evaporated to yield the title compound,
30 1.35g, as a white powder, m.p. 213-215°C, MS: m/e = 381(M+).
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tetrahydrofurane at a rate that the internal temperature did not raise above
25°C. After 15 h stirring at room temperature, the reaction was quenched by

10 addition of saturated aqueous ammonium chloride, then adjusted to pH 11
using aqueous sodium hydroxide and extracted with ethyl acetate. The
combined organic layers were dried over sodium sulfate, filtered, evaporated
and chromatographed on silica gel using ethyl acetate:cyclohexane 2:1 as the
eluent to give the title compound, 168 mg as an off-white powder. The

15 hydrochloride had m.p. > 250°C (decomp.), MS: m/e = 370 (M+).

Example 99

triazaspiro[4.5]decane-4-one hydrocloride (1:1)
20 The 1:1-mixture of cis and trans 4-isopropyl-1-(4-oxo-1-phenyl-1,3,8-

triazaspiro[4.5]dec-8-yl)-cyclohexanecarbonitrile (1.5 mmol) was dissolved in
35 ml dry tetrahydrofurane under argon. This was added, at room
temperature, to a freshly prepared solution of isopropylmagnesiumbromide (15
mmol) in tetrahydrofurane at a rate that the internal temperature did not

25 raise above 25°C. After 15 h stirring at room temperature and 3 h at 70°C, the
reaction was quenched by addition of saturated aqueous ammonium chloride,
then adjusted to pH 11 using aqueous sodium hydroxide and extracted with
ether. The combined organic layers were dried over sodium sulfate, filtered,
evaporated to give the title compound, 265 mg as an off-white powder. The

30 hydrochloride had m.p. > 245°C (decomp.), MS: m/e = 398 (M+).
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Examplel01

RS)-2-Butyl-1-phenyl-8-cyclodecyl-1.3.8-triazaspiro[4.5]decan-4-one

10 hydrochloride 1:1
The title compound, white powder, m.p. 275.9-276.8, MS: m/e = 426 (M"), was

prepared in accordance to general example 56 from 8-benzyl-1-phenyl-1,3,8-

triazaspiro[4.5]dec-2-en-4-one, butyl-magnesiumchloride and cyclodecanone.

15 Example 102
Mixture of 8-(cis-4-methyleyclohexyl)-1-(4-methyvlphenyl)-1,3.8-
triazaspiro[4.51decan-4-one hydrochoride 1:1 and 8-(trans-4-methylcyclohexyl)-

1-(4-methylphenyl)-1.3,8-triazaspiro[4.5]decan-4-one hydrochoride 1:1
The title compound, white powder, m.p. > 283°C, MS: m/e = 342 (M+1"), was

20 prepared in accordance to general example 8 from 1-(4-methylphenyl)-1,3,8-

triazaspiro{4.5]decan-4-one and 4-methyl-cyclohexanone.

Example 103
8-cyclodecyl-1-(2-methoxyphenyl)-1.3.8-triazaspiro[4.5]decan-4-one
25 hydrochloride 1:1
The title compound, white powder, m.p. > 228°C (decomp.), MS: m/e = 400
(M+1"), was prepared in accordance to general example 8 from 1-(2-

methoxyphenyl)-1,3,8-triazaspiro[4.5]decan-4-one and cyclodecanone.

o2




s"109%& ()-s "10%: ()- h5CAEbC &F nlO!!  #10%& ()- " 10%& ()-F

109%& ()-f10% ()-5 ! 109%& ()- SF"10%& ()- :s~dEbC &F 29 APR 2
mL0! ! Of 10%& ()-".110% ()- L-10%& ()- )10%& ()-° (s' 10%& ()- y&Y" 10%& 9
PxmbC &F ni0!! &10% ()- 10 10 10" 710%#3()- 5| "109%& ()- ° F4l 10%& ()-

f 2$100&' () - 3} [ 9MbC

| YS100& () -1 1Y$100RRE () - & 109& (L PERIE?Y) - -1 Ls10% N Ne ()-- 10%& () - S+ @
} A <nmbC ! 18- EHc$dloYoriin-9-18)- 1% r(vl -1 EB-tHidPBs hiro[4. Mecan-4-one

#100& () 3. &10%& () YS100& () - @rm0p~ @118 1008 ()-y 1 _ 9%40% ()-3
10s 10s -1 DF3. $10%' ()-DdE~_@!!ly:! 100/&

oo( 109419 T S'd1°°%aé)o%$‘y& b5 biscigt %m@ g 1

2 L0l st ol W o i g

. U@ dBYN@onanvVE-baw@ir(g 1phehFI@E3, 8)triMeBir0]4,3] @4 -bhe3 10%@& () -
109%@& () - T/~ KdEYNC

Svnthesis of Intermediates

Example aa

10

carboxylic acid amide
1-(2RS,4aRS,8aSR-Decahydro-naphthalen-2-yl)-4-phenylamino-piperidine-4-
carbonitrile (7 mmol) was added dropwise at room temperature to a mixture of
acetic anhydride and formic acid (15 ml each). The mixture was stirred for 21

15 h at room temperature. Sodium hydroxide solution was added (pH = 7) and the
mixture extracted with ethylacetate. Organic phases were pooled, dried with
sodium sulfate and concentrated. Chromatography on silica gel (ethylacetate)
yielded the formylated amine which was dissolved in ¢-butanol (60 ml).
Ammonia (28%, 10 ml), water (10 ml) and hydrogen peroxide solution (33% in

20 water, 8 ml) were added. The mixture was stirred for 3.5 h at room
temperature, quenched with cold water (75 ml) and extracted with methylene
chloride. Organic phases were pooled, dried with sodium sulfate and
concentrated. Chromatography on silica gel (methylene chloride/methanol,
98:2) yielded the desired product as a solid. 1.5 g (55%) of 1-(2RS,4aRS,8aSR-

25 decahydro-naphthalen-2-yl)-4-phenylamino-piperidine-4-carboxylic acid
amide, m.p. >150°C dec. and MS: m/e = 356.3 (M+H").

Example ab

30 carbonitrile
1-(2RS,4aRS,8aSR-decahydro-naphthalen-2-yl)-piperidin-4-one (8 mmol) was
dissolved in acetic acid (8 ml). Aniline (9 mmol) and trimethylsilylcyanide (8



1113 109%@ ()- 10%@& () -, 10%@& ()- s10%@& ()- 10%@& ()- Y"10%@& ()- '
i aBYNC ! |, 10%@& () - * 10908’ ()-!Vs' S&109%& ()-s' S&10%@& () - %10%&2 (@ APR 207
#210%@&. () - (@<=>?BxnbC ! " 109%g& ()- 10@10@

10@10%@& ()-/"10%a& ()-M "10%@ ()- MB4810%@&' ()- BMZVAEnbC !! @ 10%g& () -

3" 10%& AN Y&, ()= FAOUBS’ ()= M({ dEMDC ! |
(100@% (jﬁ i %Sé/%g%ié%@dgﬁf?ﬁ"({g%%@#—%%@wﬂﬁﬁ%ﬁéq ) - {*$sbCTbC |
|1 96#10%g&inppratire0Thé repetion WMGRE Whs Potrdd eRodeld hndio@i% dlutioh0%@& () -

#aB7C 10g6_10%g&' ()-/" 10%g& 0%& ()- S, F'10%g&
f100/a& ( fwamg_ /%%&g}ep&a% Bhpf/ﬁaglldﬂnqe@)ggzogu)waagmﬁ t9 p%i 10 and

10% & % &10% 10 EdE
10g§F1€)2’/e r%%gel%ﬁ’&@?i ﬁ?}%’%{g’%‘f’" )?%%%%(éh e "tﬁ%ffé"to}ed Sripd ¥ith . haexkc
109" 3510%@diunh suPfatOHad dohrbMrAtes: (@ys%aﬂﬁﬂf%n(ﬂmmz&ﬁﬂ@@t}(ér yiefldfak () -
nl aBKC 10g 0"10%& ()-9F. 10%& () -
desired product as a solid. 2.8 g (97%) of 1-(2RS,4aRS,8aSR-Decahydro-
naphthalen-2-yl)-4-phenylamino-piperidine-4-carbonitrile, m.p. 153-156 °C

and MS: m/e = 338.3 (M+H").
Example ac

10 1-(2RS.4aRS.8aSR-decahydro-naphthalen-2-yl)-piperidin-4-one
(2RS,4aRS,8aSR)-Decahydro-2-naphthylamine (12 mmol) was dissolved in
ethanol (30 ml). Potassium carbonate (7.4 mmol) and 1-ethyl-1-methyl-4-oxo-

piperidinium iodide (19 mmol) dissolved in water (10 ml) were added and the
mixture was refluxed for 1 h. Water was added, ethanol was removed in vacuo

15 and the residue was extracted with ethylacetate. Organic phases were pooled,
dried with sodium sulfate and concentrated. Chromatography on silica gel
(ethylacetate) yielded the desired product as an oil. 2.0 g (71%) of 1-
(2RS,4aRS,8aSR-decahydro-naphthalen-2-yl)-piperidin-4-one, MS: m/e = 235
(M*).

20 Example ad
A-Benzyl-1-p-tolyl-1,3.8-triazaspiro[4.5]dec-2-en-4-one
1-Benzyl-4-piperidone (50 mMol, 9.46g) and 4-methyl-aniline (50 mMol, 5.36g)
were dissolved in acetic acid (100 ml) and cooled to 0°C. Trimethylsilyl cyanide
(100 mMol, 12.5 ml) was added at such a rate, that the temperature did not

25 rise above 5°C. After 20 h at room temperature, the reaction mixture was

poured on ice, adjusted to pH 10 using 30% aqueous ammonium hydroxide and

extracted three times with dichloromethane. The combined organic layers

were dried over sodium sulfate, filtered and evaporated to yield 4-(p-tolyl-

amino)-1-phenylmethyl)-4-piperidine-carbonitrile (13.4g) as a slightly yellow
30 powder which was recrystallized from cyclohexane. m.p. 116.5-117°C.
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cD9= 5 dichloromethane. The combmed orgamc layers were dried over sodium sulfate,
filtered and evaporated to yield 4-(p-tolyl-amino)-1-phenylmethyl)-4-
piperidine-carboxamide as an off-white powder (5.11g), m.p. 167.5-169°C.

4-(p-tolyl-amino)-1-(phenylmethyl)-4-piperidine-carboxamide (1.62 g) was

10 dissolved in 10 ml triethyl orthoformate and stirred at 150°C for 15 hours.
After cooling to room temperature, the reaction mixture was filtered and the
light brown powder washed with ether to yield 8-benzyl-1-p-tolyl-1,3,8-
triazaspiro[4.5]dec-2-en-4-one (0.99g). M.p. 208-213°C.

15 Example ae

1-Benzyl-4-piperidone (95 mMol, 16.9 ml) and 4-chloro-aniline (95 mMol, 12.1
g) were dissolved in acetic acid (100 ml) and cooled to 0°C. Trimethylsilyl
cyanide (180 mMol, 22 ml) was added at such a rate, that the temperature did
20 not rise above 5°C. After 4 d at room temperature, the reaction mixture was
poured on ice, adjusted to pH 10 using 30% aqueous ammonium hydroxide and
extracted three times with dichloromethane. The combined organic layers
were dried over sodium sulfate, filtered and evaporated to yield 4-(4-chloro-
phenyl-amino)-1-phenylmethyl)-4-piperidine-carbonitrile (30.3 g) as a slightly
25 yellow powder, m.p. 142-150°C.

4-(4-chloro-phenyl -amino)-1-phenylmethyl)-4-piperidine-carbonitrile (29.3 g)
was dissolved in 150 ml conc. sulfuric acid and stirred for 1 h at room
temperature and 1 h at 70°C. Then the reaction mixture was cooled to room
30 temperature and poured on ice, adjusted to pH 10 by addition of 30% aqueous
ammonium hydroxide and extracted three times with dichloromethane. The
combined organic layers were dried over sodium sulfate, filtered and

evaporated to yield 4-(4-chloro-phenyl -amino)-1-phenylmethyl)-4-piperidine-
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4-(4-chloro-phenyl -amino)-1-(phenylmethyl)-4-piperidine-carboxamide (6.47 g)
5 was dissolved in 31 ml triethyl orthoformate and stirred at 150°C for 10 d.
After cooling to 0°C, the reaction mixture was filtered and the light brown
powder washed with ether to yield 8-benzyl-1-4-chloro-phenyl-1,3,8-
triazaspiro[4.5]dec-2-en-4-one (3.90 g). M.p. 217-219°C.

10 Example af
8-Benzyl-1-(-3-methyl-phenyl)-1,3.8-triazaspirof4.5]dec-2-
1-Benzyl-4-piperidone (100 mMol, 17.9 ml) and 3-methyl-aniline (100 mMol,
10.6 ml) were dissolved in acetic acid (100 ml) and cooled to 0°C.
Trimethylsilyl cyanide (200 mMol, 25.5 ml) was added at such a rate, that the

15 temperature did not rise above 5°C. After 3 d at room temperature, the

reaction mixture was poured on ice, adjusted to pH 10 using 30% aqueous
ammonium hydroxide and extracted three times with ethyl acetate. The
combined organic layers were dried over sodium sulfate, filtered and
evaporated to 50 ml, then treated with 50 ml] diethyl ether and 50 ml pentane

20 to yield 4-(3-methyl-phenyl-amino)-1-phenylmethyl)-4-piperidine-carbonitrile
as a slightly yellow powder which was washed with ether and dried .15.48 g,
m.p. 95.7-97.1°C.

4-(3-methyl -phenyl-amino)-1-phenylmethyl)-4-piperidine-carbonitrile (15.48

25 g) was dissolved in 77 ml conc. sulfuric acid and stirred for 18 h at room
temperature. After cooling to room temperature, the reaction mixture was
poured on ice and adjusted to pH 10 by addition of 30% aqueous ammonium
hydroxide and extracted three times with dichloromethane. The combined
organic layers were dried over sodium sulfate, filtered and evaporated to yield

30 off-white crystalls of 4-(3-methyl-phenyl-amino)-1-phenylmethyl)-4-piperidine-
carboxamide (14.46), m.p. 106.1-108.6°C.
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Example ag

henvyl)-1.3.8-triazaspiro[4.5]dec-2-en-4-one

1-Benzyl-4-piperidone (100 mMo], 17.9 ml) and 2-methyl-aniline (100 mMol,

10 10.6 ml) were dissolved in acetic acid (100 ml) and cooled to 0°C.
Trimethylsilyl cyanide (200 mMol, 25.5 ml) was added at such a rate, that the
temperature did not rise above 5°C. After 3 d at room temperature, the
reaction mixture was poured on ice, adjusted to pH 10 using 30% aqueous
ammonium hydroxide and extracted three times with ethyl acetate. The

15 combined organic layers were dried over sodium sulfate, filtered and
evaporated to 50 ml and treated with 50 ml diethyl ether and 50 ml pentane to
yield 4-(3-methyl-phenyl-amino)-1-phenylmethyl)-4-piperidine-carbonitrile as
a slightly yellow powder which was washed with ether and dried .18.89 g, m.p.
103.6-105.7°C.

20
4-(2-methyl -phenyl-amino)-1-phenylmethyl)-4-piperidine-carbonitrile (17.89
g) v.as dissolved in 88 ml conc. sulfuric acid and stirred for 3 d at room
temperature. The reaction mixture was poured on ice and adjusted to pH 10
by addition of 30% aqueous ammonium hydroxide and extracted three times

25 with dichloromethane. The combined organic layers were dried over sodium
sulfate and evaporated to yield 4-(2-methyl-phenyl-amino)-1-phenylmethyl)-4-
piperidine-carboxamide (10.35 g) as a brown oil. MS: m/z = 324 (M+H)"*

4-(2-methyl-phenyl-amino)-1-(phenylmethyl)-4-piperidine-carboxamide (10.35

30 g) was dissolved in 60 ml triethyl orthoformate and stirred at 150°C for 10 d.
After cooling to 0°C, the reaction mixture was evaporated and the resulting
brown oil was chromatographed on silica gel using dichloromethane :

methanol 19 : 1 as eluent. 8-benzyl-1-(2-methyl -phenyl)-1,3,8-
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5 Tablets of the following composition are manufactured in the usual
manner:
mg/tablet
Active substance 5
Lactose 45
10 Corn starch 15
Microcrystalline cellulose 34
Magnesium stearate 1
Tablet weight 100
15 Example B

Capsules of the following composition are manufactured:

Active substance
Lactose
20 Corn starch

Tale

Capsule fill weight

mg/capsule
10

155
30
5
200

The active substance, lactose and corn starch are firstly mixed in a mixer

25

and then in a comminuting machine. The mixture is returned to the mixer, the

talc is added thereto and mixed thoroughly. The mixture is filled by machine

into hard gelatine capsules.
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The suppository mass is melted in a glass or steel vessel, mixed
thoroughly and cooled to 45°C. Thereupon, the finely powdered active
10 substance is added thereto and stirred until it has dispersed completely. The
mixture is poured into suppository moulds of suitable size, left to cool, the
suppositories are then removed from the moulds and packed individually in

wax paper or metal foil.
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wherein
5 R! is hydrogen, lower alkyl, halogen, lower alkoxy, trifluoromethyl,

lower alkyl-phenyl or (05-7)-cyc1’oa1ky1;
R2 is hydrogen, lower alkyl, phenyl or lower alkyl-phenyl;
R3 is hydrogen, lower alkyl, benzyl, lower alkyl-phenyl, lower alkyl-
diphenyl, triazinyl, cyanomethyl, lower alkyl-piperidinyl, lower
10 . alkyl-naphthyl, (C5-7)-cycloalkyl, lower alkyl-(Cs-7)-cycloalkyl,

' lower alkyl-pyridinyl, lower alkyl-morpholinyl, lower alkyl-
dioxolanyl, lower alkyl-oxazolyl or lower alkyl-2-oxo-oxazolidinyl
and wherein the ring systems may be substituted by additional
lower alkyl, lower alkoxy, trifluoromethyl or phenyl, or

15 -(CH,),C(0O)Olower alkyl, -(CH,) C(O)NH,, -(CH,) C(O)N(lower
alkyl),, -(CH,),OH or -(CH,),C(O)NHCH,C.H,;

is hydrogen, lower alkyl or nitrilo;

A is a ring system, consisting of

(a) (Cs-15)-cycloalkyl, which may be in addition to R*optionally
20 substituted by lower alkyl, trifluoromethyl, 3-phenyl, (Cs-7)-
cycloalkyl, spiro-undecan-alkyl or by 2-norbornyl, or is one of the
following groups



10%: ()- “310% & () W_))) *P*dE~_@ 110%& ()-3@10%& ()-  319% &of)
@0%(&')()-y!10%&'()- 10% & ()-**+.: . b, . dE~ @ \ 1%‘?@& 2002
13/ 10% & ()-3s-10% & ()-Y+10% & ()- *110% & ()- @10% & ()-s! 1 10% & ()-
-\-]-%- -k-|-TP@ 1313 109%?& ()- &YlO%& (33 1077 107/

10//1°1Z710% / & () --1 117" 10%&' () - ----- >LoP@

| & S10% () - 1 100 () SHD%E! () - o 10%&() 510%&() 1D 3

10%&' ()-../ VI // aBP@RY 8L0% () @L$1O‘V OR 1 1098 ('p-

f109& ()- 109 ()-!: 10%& 1’\1\/\/1x1 10 10 7109 () -

ySF10%& ()- ! @ 1! 1098 ()1 (10%& () -t jI) ;/g 2u22}"’7PE
(

10- #109%&’ ()- 9Y10%& ()- SIOpR' ()- !: S 10%& 10%& ()- 3 3940
22: 33341 4"2PE:  10@109&' ()-! @%10%{(& ()-I D@94 0%& ()- R 10%& ()-
(b) (©) (d)

dodecahydro-acenaphthylen-1yl (e), bicyclo[6.2.0]dec-9-y] (f) and
bicyclononan-9-yl (g);

and wherein

5 RS and RS are hydrogen, lower alkyl or taken together and with the carbon
atoms to which they are attached form a phenyl ring;
) R7 is hydrogen or lower alkyl;
the dotted line represents an optional bond and
n is 1 to 4;
10 and pharmaceutically acceptable acid addition salts thereof.

2. A compound according to claim 1, wherein A is an unsubstituted
decahydro-naphthalenyl group of formula (b) and R1-R3 are hydrogen, or R1
and R2 are hydrogen and R3 is methyl.

15 3. A compound according to claim 2 which is

; :’ 8-(decahydro-naphthalen-2-yl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-
one;
8-(decahydro-naphthalen-2-yl)-3-methyl-1-phenyl-1,3,8-triaza-spiro[4.5]-

decan-4-one;

20 a mixture of (2RS,4aRS,8aSR)- and (2SR,4aRS,8aSR)-8-decahydro-
naphthalen-2-yl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one or

(2RS,4aSR,8aRS)-8-(Decahydro-naphthalen-2-yl)-1-phenyl-1,3,8-triaza-

spiro[4.5]decan-4-one.
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5. A compound according to claim 4 which is

5 cis-8-(4-methyl-cyclohexyl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one;
8-cyclodecyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one;
8-cyclononyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one or
cis-8-(4-isopropyl-cyclohexyl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one.

6. A compound according to claim 1, wherein A is cyclodecvl, R1 is
10 hydrogen or methyl, R2 is hydrogen or phenyl and R3 is hydrogen or
cyanomethyl.

7. A compound according to claim 6 which is
(R,S)-8-cyclodecyl-1-(3-methyl-phenyl)-2-phenyl-1,3,8-triaza-spiro[4,5]decan-4-
one or

15  8-cyclodecyl-4-oxo-1-phenyl-1,3,8-triaza-spiro[4,5]dec-3-yl)-acetonitrile.

8. A compound according to claim 1, wherein A is an octahydro-indene

group as defined under (c) and R1-R3 are hydrogen.

9. A compound according to claim 8 which is

p—y

8-(cis-octahydro-inden-2-yl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one.

20 10. A compound according to claim 1, wherein A is as defined under (f)

and R1-R3 are hydrogen.

11. A compound according to claim 10 which is

8-(cis-bicyclo[6.2.0]dec-9-yl1)-1-phenyl-1,3,8-triaza-spiro[4,5]decan-4-one.

12. A medicament containing one or more compounds as claimed in any

25 one of claims 1-11 and pharmaceutically acceptable excipients.

13. A medicament according to claim 12 for the treatment of diseases

related to the Orphanin FQ (OFQ) receptor, which include memory and
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with a compound of formula

RS
/
N
-
N
HN

or, if desired, adding KCN to the mixture of a compound of formula II and III
to get a compound of formula I, wherein R'is hydrogen or nitrilo, respectively,
. ) 15 and wherein A and R1-R3 have the significances given above, or

b) cyclizing and reducing a compound of formula

to give a compound of formula
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{-1
wherein A and R1 have the significances given above, or

c) reacting a compound of formula

with a compound of formula

RX |
wherein R’ is described as above, but different from hydrogen and X is
halogen, to give a compound of formula

R
Ox N

N>_R2
& Q.

d) alkylating or benzylating a compound of formula I, wherein R3 is hydrogen,
and, if desired,

-2

or

e) converting a racemic mixture into its enantiomeric component thus
obtaining optically pure compounds, and/or,if desired,
f) converting the compound of formula I obtained into a pharmaceutically

acceptable acid addition salt.

15. A compound according to any one of claims 1-11, whenever prepared

by a process as claimed in claim 14 or by an equivalent method.

sk



