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8-substituted-1, 3, 8-triaza-spiro[4.5]decan-4-on derivatives “uUlie £ e

present invention relates to conpounds of the formula WO S
[err] wherein i~ E eg;df‘gﬂg @Eﬂﬂr] are, independently from
each ot her, hydrogen, | ower aé P17 S - | fower al koxy or RaN@g8s5/17
Rl err] I's phenyl, optionally | wer al kyl, CF[err], Tower
al koxy or hal ogen; and R err] I s hydrogen, |ower alkyl,
| ower al kenyl, -C(O-Iower alkyl, -C(O)- phenyl , | ower

al kyl - C(O) - phenype gr@%i{t AventRn el sdds foauRhpainds of dk formulal Over
al kantriyl-di-C(O O | ower al kyl, hydroxy-I|ower alkyl, |ower

al kyl - O-1 ower al kyl, Iower alkyl-CH(OH) CF[egs], phenyl or benzyl,

Rlerr] and Rlerr] are, independently from ea er , hydrogen, phenyl,

| ower al kyl or di-Ilower alkyl or I?oget her a phenyl ring,
and Rlerr] and one of R err] or Rerr] rmtogether a saturated or
unsaturated 6 35 menbered ring, i S 4 - 7 nenbered
saturated ring which may contai &@ het er oa such as O or S,

and to pharnaceutical ly accept abl\gqgjd~ddition salts thereof.

The conpounds of formula I and t[&a' are distingui shed by 20 val uabl e
t herapeutic properties. It has s Fsyql y been found that the

conpounds of the present inventiggn are ag@si sts and/or antagonists of the
OFQ receptor. Consequently they will Be useful in the tkeatnent of

psychi atric, neurol ogical and physiol ogi cal disorders, especially, but not
limted to,wd@bipration of synptons of anxiety and stress disorders, 25
depression, trauna mam)ri; | oss due to Al zhei ner's di sease or ot her

denenti as, BpianshBY aredi dentlysfront each athem hydnegen.doperralkphdi ti ons,
5 lower alkoxy or halogen;

R3  is phenyl, optionally substituted by lower alkyl, CF3, lower alkoxy
or halogen; and

R4  is hydrogen, lower alkyl, lower alkenyl, -C(O)-lower alkyl, -C(O)-
phenyl, lower alkyl-C(O)-phenyl, lower alkylen-C(O)O-lower alkyl,

10 lower alkantriyl-di-C(O)O-lower alkyl, hydroxy-lower alkyl, lower

alkyl-O-lower alkyl, lower alkyl-CH(OH)CF3, phenyl or benzyl,

R5 and R® are, independently from each other, hydrogen, phenyl, lower
alkyl or di-lower alkyl or may form together a phenyl ring, and

R5 and one of R! or R2 may form together a saturated or unsaturated 6
15 membered ring,
A is a 4 - 7 membered saturated ring which may contain a heteroatom
suchas Oor S,

and to pharmaceutically acceptable acid addition salts thereof.

The compounds of formula I and their salts are distinguished by

20 valuable therapeutic properties. It has surprisingly been found that the
compounds of the present invention are agonists and/or antagonists of the
OFQ receptor. Consequently they will be useful in the treatment of
psychiatric, neurological and physiological disorders, especially, but not
limited to, amelioration of symptoms of anxiety and stress disorders,

25 depression, trauma, memory loss due to Alzheimer's disease or other
dementias, epilepsy and convulsions, acute and/or chronic pain conditions,
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- 2- synmptons of w thdrawal from drugs of addiction, control of water

bal ance, Na[ err] excretion, arterial blood pressure disorders and
eating di sorders such as obesity. O phanin FQ (OFQ, a
sevent een am no-acid-long peptide 5 (F-GoGF-T-GA-R-K-S-A-R-K-L-A-N-Q),
has been isolated fromrat brain and 1s a natural ligand for a

G protei n cayRpEsing VF WItRArdwhidBin di-Qgd df addiction)i BRtEdl ! Wated Ki1ghbe,
tissue. + .Qe%bu le}égnlstlc a,tIO(EI at t eCFQ&b&e In Vitro
and in vivovat excretion, qru%lslg (ressure diggr etrﬁggg; pating dise refaich

di scovery ads ébégityoting 10 that this peptide shares greatest sequence
simlarity with dynorphin A, an est abl i shed endogenous |igand for

oD 13,220 T 8 0040 SR TeBy a2 °1 1)
i ntra-ceb etiFoGth-FﬂrG*ArRthS}AﬁﬁeK:L-mN - hes beef iselated from rat bdairat e
that this 2GER%N] HEahd 18P 1 04REER DuBIAN Sloptls LOPQHR), 'Bandht

receptor and 1t appears t8 have pro-nociceptrve properties.
descri bed bhightlexe S\/\thr@lﬂ dssus] intra-cerebroventricularly in mce, OFQ

sl owed down | oconotive activity and induced hyperal gesia. It was
concl uded that OFQ exhibitg\agdgistisactidy at thé OFQIR Bothid vidfo hAd iRt €
noci ceptive and | oconotive behavior. 20 bj ects of the present

i nvention are tfq:.co n r l..and armaceutd ly ..
accept abl e Lo i @?@%@%’%‘?f%@ i inss thOARENRSS 0 GFRl Joting
cor r espadhdi thatahis peptide sharee gpeateat aequencef sindilaratyowithhdyhoxphdd A, an

ds. . e , e . as
Che use of TRADEMEIEAGRRACHIT Mnd RTDSIY FERtoE OGRS Bk late | 03
i 11 nesses, Fstrseim CHOLE 13243 sells im quliure ranst indsrces thyperalgesia whead t o
The. 1ol | o O Ry STy, T BAtBAATUY results

e fol l owi,ng.definitions o e gene er :

descr i pt 1 oSS ettt teBecaTeRiEe 8 AR FRdogsnANS AR 8 T 0%
a: ck)n:a 35 areceptora ittappears tg(have pro-Aecivepstive) pr@;?ertiebhﬁ was destribed
a " den Ik . - . [ alnin
from 1 1o Gres st HRistibd tradle RO n gt P ety OF ) E%‘iﬁ) dbu N9
i sopropyl , lacemotive activityyand inducad hyperalgesia. It was concl that PFQal ogen”
denotes chlggingt dsos!bPgin hbdritkAfsAeLtd Hdtfulate nociceptive and locomotive

behavior.

20 Objects of the present invention are the compounds of formula I and
pharmaceutically acceptable addition salts thereof, racemic mixtures and
their corresponding enantiomers, the preparation of the above-mentioned
compounds, medicaments containing them and their manufacture as well
as the use of the above-mentioned compounds in the control or prevention of

25 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
description apply irrespective of whether the terms in question appear alone
or in combination.

30 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.

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



- 3- The term "l ower al koxy" denotes a group wherein the al kyl
residues is as defined above, and which is attached via an oxygen atom
The term "pharmaceutically acceptable acid addition salts" enbraces

salts with inorganic and organic acids, si@gch as hydrochloric acid, nitric
5 acid, sulfuric acid, phosphoric acid, citric acid, formc acid, fumaric

aci d, mal ei Thace#m ﬂ@%k'(‘alﬂ&tﬁ dénbtes Al group #heteln! e &1k2¢ 'r@mdues is
met hane- sulfo%ﬁnggl% ﬁ’d:glene | ffonj c. acid and the |iKke.

Exenpl ary pP8 ye 3R’Bo‘ﬁ V’ﬁ[%?PW&%PB?mR[ err] are
hydrogen or chlorine, for exanple the foI | owi ng conpounds: 10
(-)-8-(5,8-di chTI‘hlectermZ " pharmh e¢eutigadlyoacoepitablel adil-ddditienysalts"erbradesz a-

o 5 o Ssﬁﬁs ‘g‘tﬁr‘?‘é’%’$ 2 gaels Ao, ushhan Jodposplaric agd, it

[ 4. 5] dedanagidgsalfuric acid, phosphoric ac1d citric ac1d formic acid, fumaric acid,
1- phenyl - 8- ﬁﬂalgléaéhdt %éﬁ@y&i& SERIMY; é.a&gtértﬁrﬁ &&Baﬁ?étﬁﬁhéf%tgfoﬂ@%?c?&‘ 4-
15 one 8-triaza-spiro[4.5] decan- 4-one.

Exenpl ary pPetPéH‘?W“igéu%Pg ﬁ%ﬂﬁgﬁﬁk}"ﬁ in which R5 and one of R[err] or
R2 formtogether a saturated 6 nmenbered ring, for exanple the follow ng
conpounds: 20 Exemplary preferred are compounds, in which R1 and/or R2 are

Esgg g Eﬁggngagé#’en !1[ }‘Hné pﬁ? h‘%ﬁaﬂk’%hé}]eyfol% n%péornﬁéé%‘r’&sdecan 4-one

spi ro[ 4. 5] decan- 4- one

(RS) - 8- (19, 3- Di hgratﬁd51$4dqudm-éﬂ,a,4yhe;raixypheﬂ;apl¢hxl -8)-1rphenyl-1,3,8-triaza-

spiro[ 4. 5]d 5}3& 2>y
(R -8- (Acenapht - -?In) ime -1 éﬁ -triaza- Sil r.o[ 4, 5] decan- 4- one
{qﬁqy 0

8- (2,3, 3a, 4, %Prb-?i mhj:hxl- hémhenyl-3,38triagen
spiro[4.5]d 6{445]H§éaﬁn4l-one

(RS) - 8- (5- Met hyi %‘ﬁe&yiﬁ g. %ﬁ ‘£ Pé/traﬁyg'rdp na;l;ﬁ%h lj) ly‘Ji)S tngzge- nger[J‘l gjdecan—4-

triaza-spiro [4
15 one

8-Indan-2-yl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one.

Exemplary preferred are also compounds, in which R5 and one of R! or
R2 form together a saturated 6 membered ring, for example the following
compounds:

20 (RS)-8-(Acenaphthen-1-yl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one

(RS)-8-(Acenaphthen-1-yl)-3-methyl-1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one

(RS)-8-(2,3-Dihydro-1H-phenalen-1-yl)-1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one

25 (R)-8-(Acenaphthen-1-yl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one

8-(2,3,3a,4,5,6-Hexahydro-1H-phenalen-1-yl)-1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one and

(RS)-8-(5-Methyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-1-phenyl-1,3,8-
triaza-spiro[4.5]decan-4-one.



-4-. The present conpounds of fornmula | and their pharmaceutically
acceptabl e salts can be prepared by nethods known in the art, for exanple,

by processes described bel ow, which conprise a) hydrogenating the
doubl e bond in a conpound of fornula -4- o _
[err] wherein R err] - R err] have the significances given

above and A' i sThepresént compotndsdfForhuid IisbthéiaigithriohAutiatly may

[ h h @] t und, of. for al, or
by al Kyl at fsPeRuR A Ty s Prapprid P goetBetR SN bt thearbl 4 xamlee n
10 R err] iky Ipydeesges described bepownwhich comprise |, wherein R4 |ower al kyl,
| ower al kenyl, -C(O-lower alkyl, -C(O-phenyl, |ower alkyl-C(O) -phenyl,

| ower alg)lylo\%?&(o%%{,ﬁ%?aa 1§|ﬂ-°2i n glc%gﬁ%r}#%d ?idf'orgtﬁ O | ower al kyl,

hydr oxy- a ower ower alkyl - CH( OH) CF3,
phenyl or benzyl, or 15 <c¢) reductively am nating a conpound of
formul a [err] with a conpound of on.u_;T [err]
N<_4
R
R1 N
o
A
[, 14
/P
R2 g5 R®
5 II

wherein R1 - R6 have the significances given above and A'isa 5 -7
membered partial unsaturated ring which may contain a heteroatom such
as O or S to a compound of formula I, or

b) alkylating, benzylating or acylating a compound of formula I, wherein
10 R4 is hydrogen, to a compound of formula I, wherein R4 lower alkyl, lower
alkenyl, -C(O)-lower alkyl, -C(O)-phenyl, lower alkyl-C(O)-phenyl, lower
alkylen-C(O)O-lower alkyl, lower alkantriyl-di-C(O)O-lower alkyl, hydroxy-
lower alkyl, lower alkyl-O-lower alkyl, lower alkyl-CH(OH)CF3, phenyl or

benzyl, or
5 o) reductively aminating a compound of formula
R! o)
DG
/s
e BR g

with a compound of formula

RS

N-——1
UYN\ 4
HN R
o

v

to a compound of formula



to a conpound of formula

-5- [err] wherein A and RL - R6
have the significances given above, or d) converting a racemc

m xture into its enantionmeric conponents _fsar the manuf act ure of
optically pure conpounds, and 5e) if desired, converting the conpound
of fornmula | obtained into a pharnaceuth@all acceptabl e acid addition
salt. I n accordance with process vanyé%& % a conmpound of formula
Il can be hydr ogenated i n conventi onal ner N¥Br exanple with neta
hydri des, such as borohydride, sodium ohyride or with

triethylsilane in protic 10 solvents, e.g.{ netha or ethanol, and/or in
t he presence of protic reagents _, |l i ke tglfluorodacetic acid in nethylene
chloride. This reaction is usual sxf ri ed out at room tenperature.
Anot her nethod is the hydrogenati presence of at |east one
hydr ogenati ng catal yst, such as ] on carbon, platinumor 15
ruthenium in an inert solvent, g2or exanplgs nethanol et hanol or ethyl
acetate or m xtures thereof. Th|s reaBtion is carrled dut at a pressure of
1- 1000 at and tenperatures between 25 and 250 [err]C. In
accordance %Epeﬂrﬂcﬁﬁﬁmfliaﬂabv@t}ﬁ ﬁgﬂﬂ%‘?ﬂeé’gf %‘Hévae lor wherein R4
enzyl ated or ate

i s hydrogen, can be al kyl at ed

d) converting a racemic mixture into its enantiomeric components for the
manufacture of optically pure compounds, and

5 e) if desired, converting the compound of formula I obtained into a
pharmaceutically acceptable acid addition salt.

In accordance with process variant a) a compound of formula II can be
hydrogenated in conventional manner, for example with metal hydrides,
such as borohydride, sodium cyanoborohyride or with triethylsilane in protic

10 solvents, e.g. methanol or ethanol, and/or in the presence of protic reagents
like trifluoroacetic acid in methylene chloride. This reaction is usually
carried out at room temperature.

Another method is the hydrogenation in the presence of at least one
hydrogenating catalyst, such as palladium on carbon, platinum or
15 ruthenium, in an inert solvent, for example methanol, ethanol or ethyl
acetate or mixtures thereof. This reaction is carried out at a pressure of 1-
1000 at and temperatures between 25 and 250 °C.

In accordance with process variant b) a compound of formula I,
wherein R4 is hydrogen, can be alkylated, benzylated or acylated in
20 conventional manner, for example in the presence of a corresponding alkyl-,
benzyl- or acyl-halogenide, such as methyliodide, allylbromide, benzyl-
bromide, ethylbromide, acetylchloride, methylbromacetate and the like. This
reaction is carried out in the presence of a metal hydride, such as sodium
hydride at a temperature of about 60-100°C.

25 The reductive amination of a keto-compound of formula III with an
amine of formula IV in accordance with variant c) is carried out in
conventional manner in a solvent, such as tetrahydrofuran (THF), methanol



20 conventional manner, for exanple in the presence of a correspondi ng

al kyl -, benzyl - or acyl -hal ogeni de, such as nethyliodide, allylbrom de,
benzyl - brom de, ethyl brom de, acetylchloride, methyl bromacetate and
the like. This reaction is carried oukg_in the presence of a netal

hydri de, such as sodi um hydri de at a tenperature of about 60-100[err]C.
25 o SEGHEI A ol BFhiARrlor THL AL A rmgme%cém% g ih!theM th an
am ne of fornu accordance . vari an in

convent i onaprmnn%pfuanr%d%m@&ent,sﬂmh as Necyanghn: sile THF) met hanol

- 6- or ethanol, or in a mxture of THF with a swtable al cohol, and in

the pr esenceAﬁBt}?errﬁeﬂsdm& &é&mbedsmqn o8 m@marﬁm@s@sam i1990. In

Anot her met hod is descri P@g in, gg. Chem,, @4 1&90 #

accor dance #f%R %"r%“@ tvacri'\%“ Y?%FF@S‘S&?W‘I‘; PHRY BATIORP1 B8R of an
5 am ne pi t iménk&tthe ketdnecinptirsprezencé of TI{(IV)-isoprppoxidei aied Nad Na-
cyanobor ohydr i d:ﬁ ‘de The salt formation in accordance with variant
e) is ef f ecPE Or?%%ﬁﬁ'l “tenperature in accordance with methods which are

known per se and which are famliar to any person skilled in the art.
Not only salts vihehsalb formatianiin asspxitanceuwithivarian exisgfferted gdmoemaci ds

S tratos. oREbleliakt 9. accorddifteOithomeliods BIALIORLE Riihtn bbb o8 A nat es,
p-t ol uonesuBE ar%@alaﬁamfmeany Rergon g]}”ifeélx‘é’né? eg’oﬁ‘f yaalteowith
The Comounﬂﬁarghwwag batdlassatamtitiorgatieradds conre hftonroﬂpaiadtmiﬁ f or

Fur t her hor cHYERRRpE et B IO e o alPRa e AU BRI e B B AT AT, oxampl o

44 can be pmmjeated, sucanabesjaneﬁla/mdslulﬂhorﬁt@s, tHoluenessdphosates and 3he- 4330
and w t h J. hyg%rgb%pljeg%?su%ﬁ’saﬂsgg'

Schene

The compounds which are used as starting materials can be prepared,
15 for example, according to reaction schemes 1 and 2 and to Examples aa - av.

Furthermore, the starting materials of the compound described in
example 44 can be prepared in accordance with J. Org. Chem., 1995, 60,
4324-4330 and with J. Med.Chem., 1996, 39, 3169.

Scheme 1
RS
N—
N,
1 o RS\ R! N R4
PG N— u N A o)
ﬂ/ Py Nt — Lz ]
R2 RS- R° N0 Rz RYORTI
I v -
| N
A
x
XA 7
S
R2 RS RS I

20 wherein the substituents have the significances given above.



[erf] 20 wherein the substituents have the significances given

above. -7-
Schene 2 o
N [err] wherein the .qubstituents have the significance
gi ven above. A conpound of fornula Il is obtained by treating a
sui tabl e ket one of formul a Bkheetdh a secondary am ne to an enam ne
with | oss of water. This
3
R\N
Q N
" \
/N+\ N R4
O- 1 o}
R! R R
S RS v
u u — b
AP AP A
R2 R2 R2 Ila
v V1
R3
AN
U
N R
R1 O
[l\\
AP
R2 Ia

wherein the substituents have the significance given above.

A compound of formula II is obtained by treating a suitable ketone of
formula III with a secondary amine to an enamine with loss of water. This
5 reaction is reversible, so water has to be removed azeotropically or with a
drying agent. This reaction is carried out in an inert solvent, such as
benzene or toluene and in the presence of an acidic catalyst like p-toluene
sulfonic acid or sulfuric acid or, alternatively, with a drying agent, for
example with molecular sieves at temperatures of about 8¢-120 °C.

10 The-above mentioned compounds of formula II can also be prepared by
stirring components in an inert solvent, such as hexane, benzene or 1,2-
dichloroethane at room temperature or elevated temperatures up to 80 °C in
the presence of, e.g. titanium tetrachloride as Lewis-acid and drying agent.
Compounds of formula I can then be obtained in accordance with process

15 variant a).

In accordance with scheme 2 are obtained compounds of formula IIa.
A compound of formula V is dissolved in an inert solvent, such as methanol,
ethanol, water or mixtures thereof and refluxed with NHoOH and NaOAc.
The obtained oxime is dissolved in an inert solvent such as diethylether.
20 After a reaction with NaNOg in water in the presence of HoSOy it is obtained



5 reaction is reversible, so water has to be renoved azeotropically or with

a drying agent. This reaction is carried out in an inert solvent, such
as benzene or toluene and in the presence of an acidic catalyst |ike
p-tol uene sul fonic acid or sulfuric ag.d or, alternatively, with a
drying agent, for exanple with nol ecul ar sieves at tenperatures of

albout b80 128 [dbtﬂﬂcﬁ‘md &P formuleh¥l a@hi&cdﬁpbhﬂ@&d desobdeath s aof irdeRt @Ulv&an't' can
al so be pre

e i rri Q i nert soluent, such
hexane, be ng%% agr%ft%tnie aﬂflc%f gg’“f’ ra‘f’ﬂpaﬁ}ﬁ ?%@%‘ﬁpg @Ry t ed
t enper at ur eef fqrmvmlaBE{ @nd Molecular sidmsﬁo@ee(mchoancj.oftformmlal Ha.
tetrachloride as Lew s-acid and drying agent. Conmpounds of fornula |

can then be obt gi gp%ﬁ@m ' P In
accordance with sécb%g?re are o taﬁlr?é% ’28@%@3%@%?‘%?%%@%@“?
conmpound 50f a¢esrAanse with nrosessi vadanhadn i nert sol vent, such as nethanol ,
et hanol, water or m xtures thereof and refluxed with NH err] OH and NaQAc.

;he ?bt ai ned oxThe heﬁzoﬂés?ﬁﬂlal@éhydéséﬁf fbﬁﬁmaémv%m VUl the dﬂnep&yﬂcﬁ bET .
H? e'rA\r i[ ga 2rh$%ﬁl gﬂ.pg'gllgc ;Jounrc]ismg éan be ﬁre%a?ecf Accor %mg to methods
- 8- a chnpwnnﬂeméeforrml a VI. This conpound is dissolved in an inert
sol vent, such as acetonitrile and stirred toget her with the

correspondi ng REHﬁHﬂﬁoned arlibe) {HY @oxh#pﬁ&s %Pk ?I’El?eﬁcb}%é#‘%a

conmpound of formyl orrru a_can e

obt ai ned? bycm%béﬁawbk addition: salte pessess; Yaluab&phgrm&ﬁvma@}c
fTQ?mEF;"PSS e “mggﬁé%" i ot ‘g: @“%”a“ﬁ““”r a6\of e ﬁfmﬁéﬁﬁgﬁ

ungs Vg S
known per s € agomis 5 ‘?g) FReRORATIRAV PGSt a | and
tEeII’ phgr nanimal nmﬁelsalf'lpsyuhmbice neddologival sald hysﬁﬁ@eahdisw&érs .
phar macodyn S u t he
P esont | AR g andtbfl? Sess ishhadiiB5slcR Mrbid spily TR BEE B, )
and havdsef Algheimer's dlsease eulotheri demegitiass \epilepsyiand nenvaistayiss @icuded
physi ol ogi Céﬁdl&scﬂﬁ%ﬁ.{cs ain coﬁd&%fbn%s gﬁiﬁtsg:}é ofSHitEREaWal Frole' dru 9!‘ essi on,
traumg, nengé%lgl 0SS due 0,15 A %af hi? sease or oth ()’gqoge
epi | epsy andddiskiens gpa#rg of Hater balange) Na™ erexstion, saterieoh Bessure
synpt ons  of disordelsoatd ehtiong disbedergfsuch ageBeédity.on, C_ontrol of water
bal ance, Na+ excretion, arterial blood pressure di sorders and eating

di sorders such The cggnsﬂo%ds were investigated in accordance with the tests given

20 hereinafter:

Methods of OFQ-R Binding Assay

Cell Culture
HEK-293 cells adapted to suspension growth (293s) were cultured in HL
medium plus 2% FBS. The cells were transfected with the rat OFQ receptor
25 cDNA (LC132), FEBS Lett. 347, 284-288, 1994, cloned in the expression vector
pCEP4 (Invitrogen, SanDiego, CA, USA) using lipofectin (Life Technologies,
Bethesda, MD, USA). Transfected cells were selected in the presence of
hygromycin (1000 U/ml) (Calbiochem, SanDiego, CA, USA). A pool of
resistant cells was tested for OFQ-R expression by binding of [SH]-OFQ
30 (Amersham PLC, Buckinghamshire, England). These cells (293s-OFQ-R)
were expanded for large scale culture and membrane preparation.

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



The conpounds were investigated in accordance with the tests given 20

herei nafter: Met hods of OFQ R Bi ndi ng Assay Cell Culture

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

medi um plus 2% FBS. The cells were transfgcted with the rat OFQ receptor 25
CcDNA (LC132), FEBS Lett. 347, 284-288, 1994, cI oned in the expression

t
¥Zghﬁ(r)l ogi es, %d’gnhesgg%%m&egq%r ans ?)agﬂ sﬂﬂ\}\%}?fgﬁ?e:a?ééée%é ?n

the presenceompgenizeny3 sepends, (sgtmng 4, Ht) 2Q, dsmﬂn@@hezm lageernca, USA) .
A pool of smﬂfz%ﬂaﬁd@nA togAl ﬁxeﬂ?ﬁrah%sﬁﬁéhéﬂ’ MEF&tBlﬂe&P é%’éh@ﬂ tianndt ng of
[ 3H - OFQ 30 Amersham PL.C__ Bucki nghanshire, and) e

(293s- OFQ R$9,000 ;8 af 48 pg‘h&earqceaurw@é rse@&fate Biceran ﬁbenéﬁ%}r‘gﬁ%

prepar at Bor}resuspenﬂ@dfm duffepriepalighbtdwere stored a2938°@?a@d|:bmbilrﬁ wer e

har vest ed centri,fugation, shed t. rre Q ffered

Cal e’ ( Ppclonsepbiati i et defSSiTedusing: the' Bicth s protifs Midhy RElLdH:

-9- Tr(Riettd, Rodkford, 11 followj6g[ thre inanufakt @A) recothdendationon with a
ti ssue hom)genl zer (30 seconds, setting 4, Pt 20, Kinematica,
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0 The, retai ned  r.adi L Yi by was
count ed on &%ﬁ’rtdmlcmpﬁadﬁ S&Hﬁ“ﬁéaﬂ?fé COPPtErALler Addition 8?%6 EXSEt er after
addi ti on of Miérdseint] 40 ¢Canberril Badksaxidint THe effeatsef cempauhkds sereThe ef f ect s
of coMpoyndgetiehfined using at least 6 concentrations in triplicate, and determined

twice. IC50 values were determined by curve fitting and these calues were

converted to K; values by the method of Cheng and Prusoff, Biochem.
Pharmacol., 22, 3099, 1973.

The affinity to the OFQ-receptor, given as pKj, is in the scope of 6,6 to
25 9,6. For example, the pK;j -values of Examples 8 and 15 are 7,9 and 8,0,

respectively.

8  3-Benzyl-8-(5,8-dichloro-1,2,3,4-tetrahydro-naphthyl-2)-1-phenyl-1,3,8-
triaza-spiro[4,5]decan-4-on

15 3-Acetyl-8-(5,8-dichloro-1,2,3,4-tetrahydro-naphthyl-2)-1-phenyl-1,3,8-
30 triaza-spiro[4,5]decan-4-on

The compounds of formula I as well as their pharmaceutically usable
acid 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

3 and soft gelatine capsules, solutions, emulsions or suspensions. The



20 determned using at least 6 concentrations in triplicate, and

det er m ned twce. ICerr] values were determ ned by curve fitting and
t hese cal ues were converted to Klerr] values by the nethod of Cheng and
Prusof f, Bi ochem Pharmacol ., 22, 309fp-1973. The affinity to

the OFQ receptor, given as pKlerr], is in the scope of 6,6 to 25 9,6. For
exanpl e, thadmihistrdtion &hﬂphoﬁfw&)ﬁﬂ‘% b8 cfferbsll 2&ctallp, €.g9 iRtHe Fobm of

t I
S Bonzyl 5. FUPROR (S5 5. Ressnienpllve e, FpheF Riosion sghige=.1, 3. o.
triaza- splro [4,5] decan-4-on
3- Acet yl - 8- (5, gThe mmpmxﬁsmﬁfomdarlaapd rtheimphatmbec@)tidali esgbleladds- 30
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thert phor naaditid S0 %32%‘? processed wifl] GHEMIANNERARY hH{nGrdarE #°1 | 2
medi cameft sOTEADAC exeipieRssriar the productiom rofideblatscenated dpbless, dnageesand

phar maceut i Kard @éHtiﬁ@Eé.ﬁHiﬂe@ alLak€ose, coftd Qiél‘cﬁt(?x’ &6&'195.@%&)’ th@regf figlc t he
formof tablets, coat at’i ne

ed ees
capsul es, sHEATICAR oLit] §?q§§1§§‘b?a% ggﬁbﬁ‘i@l q,snguchrﬁgaments e. g %01' tablets,
- 10- adragéestamd hard grebatihewaypetlesal so be effected rectally, e.g. in
the form of suppositories, or parenterally, e.g. in the form of

i njection sol utg qund g
phar maceuti cal | y&t}éb]tﬁ excé%m&ts f&hgocfgl%g arwmé I?Jul é;ﬁp%gagpk'gggﬁsbi‘g%%st h
phar macdft | wares fatersemi-splidjanddigrid polgelgastcc excipi ents for the
production of tablets, coated tablets, dragees and hard gel atine

capsul es. Lact oSgitabl¥ éxdipivngs fer tliheidé&ﬁifh&ﬁﬁ'et&ﬁo@@ﬂfmnﬁ ﬁhﬁ syru sHred kC
acid or its_s Its t can E used as such excipients e.qg. bl ets,

dr agees and™ A& 1 fRccoaresh, davert sugar, gluegse efis o EXCI p| ent s for soft
gel ati ne capsul es are e.g. vegetable oils, 10 waxes, fats, sem -solid and
li qui d pol yol s Suitable excipients $or ing'bbta'omsohﬂ.iimﬁ ard esg. tv#ui:eﬂ;aﬂltbhclsw e of
sol utions r e r, polyols, saccharose, invert sugar,
gl ucose et zﬂ&lyﬁﬁé Elyeefdl v‘ég@tﬁble 81}%\%%$ents for injection sol ut i ons are e.g.
wat er, al cohol s poI ol s, ?cherol vegetable oils etc.

Sui t abl @ exci piwitaby X%Blﬁp&% SUpROSIFOTiES are a8t @ﬂ&ﬂraironhm ails,s,

waxes, fats, semi-liquid or liquid polyols etec.

Moreover, the pharmaceutical preparations can contain preservatives,
solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners, colorants,
flavorants, salts for varying the osmotic pressure, buffers, masking agents

2 or antioxidants. They can also contain still other therapeutically valuable
substances.

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
2% compound of general formula I should be appropriate, although the above
upper limit can also be exceeded when it appears to be indicated.

The following Examples illustrate the present invention, but are not
intended to be limiting in any manner. All temperatures are given in
degrees Celsius.



waxes, fats, sem-liquid or liquid polyols etc. Mor eover, the
phar maceuti cal preparations can contain preservatives, sol ubi l'i zers,
stabilizers, wetting agents, enulsifiers, sweeteners, colorants,

flavorants, salts for varying the osnoticipsessure, buffers, nmasking agents

20 or antioxidants. They can also contain still other therapeutically

val uabl e subst ances. ThExd@splecl can vary within wide limts
and will, of course be fltted to the I ndi vi dual requi renents in each
particul ar 8d46«Ch 4 g myll-1 3Bvtriagay ation a daily
dosage of ) 1 éegaﬁqun (fé)n of a 25 conpound of general

formul a | gh the above upper limt can

al so be exceeded when it appears to be |nd| cat ed, The fol |l owi ng

Exanpl es i | | ust ¢&idorer-tetralane (299 anmobhwap disselvedhin toluene (2108 to be

IE;( m t : ng fl N1 P Ned§AITE/B-trid2aspiolg HAdeda8S4-¥ne (22VEhb]l) and dRfeAdar GRdvesUS.
anpl e

8- (6- Chl or o1 &) Wene added iand: themixture way reflyrrd, {ar.6 b After qagling the
spi lrga[ 4. 5] gmbaémﬂaﬂmdv;edrv@ew ﬁmdﬁed by filtratiorbafdl lwashed wéth al one (22.7
mo Wwas |
1- Phenyl - e%ﬁﬂé%g?&o 4‘? 0? f%ﬂréé R0 4&’5@1:{32‘2 y}e}#ﬁﬁ ? rgﬁl(ﬁlur?oﬁﬂéu |5’I BP%si eves
(10 g) wer edrsddlembdandI‘HK'e(Qﬁ mland wasthasiol (k& ml).oBodium cpanehborobpdiidg t he

| |
et ﬁ;t’eﬁiéhfda"-?.“’ﬁiﬂﬂ@?%%“?%% t0¢he sbhiftd 81 BHE piF Wit r%%ddt@e‘*&éh ty e
di ssol ved | mixiyre was ﬁtl}'r%fp e fintnom iemme;at\s@dﬂﬁhy gtatBor ahgddede 10
(22.7 ol )aﬂ&&h@dﬂ@dnj@pha@ GakUrhshedRdth REN RiddY@s laﬁurbs:i@éiaha Brind.he
m Xture was,stirred. fo at roomte*gﬁera %Ré atewa added
T the ooTRE Srgagid Bhase ek CARRPLTALI P ARARA 0 tyer Shedes
The or gani c(gthpkeetats). mmwwﬁdilmdthmwmm)gmmpmmmrpmdlumagel .
(ethyl aget %ﬁ{y&éﬁ‘lﬁk&/& lylgécﬂge& B-&LAABLS-11P3 4k My B3 A prehG1 ). qduct i n

15 et hyl'aceta ano
8- (6-chl or ophemﬂslﬁ,&-&naammm{ﬁélﬂgm&gp hiydrochloride (4.0 g, 41%) as

phenyl -1, 3, gblBﬁi‘l@ééls%&rﬂl[éﬁ %ggggn@l on hydrochloride (4.0 g, 41% as
colourless solid, mp. 288-290[err]C

Exanpl e 2
8-(8-Chloro-1, 2,3, 4-tetrahydro- naphth@fs@ﬂ—%—%henyl 1,3,8-triaza- 20

spirof 4, 5] dg: §'Eﬁ‘1'oro-1hé’9r4°€bc' A
20 spiro[4.5]decan-4-on hydrochloride

The title compound, m.p. 286 - 290 °C was prepared in accordance with
the general method of example 1 from 8-chloro-2-tetralone and 1-phenyl-
1,3,8-triazaspiro[4.5]decan-4-one.

spiro[4.5]ldecan-4-on _hydrochloride

The title compound, m.p. 290 - 293 °C was prepared in accordance with
the general method of example 1 from 5,8-dichloro-2-tetralone and 1-phenyl-
1,3,8-triazaspiro[4.5]decan-4-one.



The title conmpound, mp. 286 - 290 [err]C was prepared in accordance with
the general nethod of exanple 1 from 8-chloro-2-tetral one and 1-phenyl -
1,3,8-triazaspiro[ 4. 5] decan- 4- one.

Exanpl e 3 25 -12-

8-(5,8-Dichloro-1, 2, 3,4-tetrahydro- naphthyl 2)-1-phenyl -1, 3,8-tri aza-

spi ro[ 4, 5] decan-4-on hydrochl ori de Example 4he title conpound mp. 290 -

293 [err] C was prepared in accordance Wt t he general nethod of

exanpl e 1 fggeChdrelilchBos-tetiakpdrioah 133.8-tiridzaz aspi r o
gaﬁ}o?gczn_gp_lrou 5]decan-4-on hydrochloride -12 -
8-(6-Chloro-1, 2, 3, 4-tetrahydro-napht hyl - 2) - 3-net hyl - h 3,8-triaza-
spi ro[ 4. 5] decanAébtmpehymmMéG-ichboro-l 2,3,4-tetrahydy 2) 1-p henyl-

8- (6 chl @r 0%]3 %I fis 3@1%‘3%?1 d}?&%ﬁgdﬁc‘lﬁoxgag'@gMZZ?amo ) and sodlum

1,3,8-triraz r oIl

hydr| de (60hpdridedsd mg, 6R%) MPWM%EIU fy@)&%muata 9 rﬁf%lyil ide’
Met hyl i odi degg mi, 04 ﬂmol@ wWels 8984d andSstAdsies comidntbd for &ﬁoﬂﬁiﬂmﬂﬁﬁ for

oaed ana bR aaingorR s Colthathe] essiainLiel B R diebd el iR

each). V\ftt Séodlhﬁ %Scewbbﬂaﬂé)snﬂntio&mmdi bﬂﬂd’l(!z’fﬂ in}leazh®t Waster phgses wephas esC1

wer e poo] e t H

o ot hanis bttt Wit s qiFkete, ofénit'shdld 4 ﬂ??mf o Wit Haflm

8- (6-chl or osﬁlfﬁtéBandte&apamtddoAddpmmyf Iﬂ;Lmﬁhaw to a solution of the residue
henyl - 1, 3, [£213-

2T 1,5 Ebtpaseats sl bisealot s Sussi ok i

Exanpl e 5 phenyl-1,3, -triaza-spiro[4. 5 decan-4-on hydrochloride (

8- (8- Chl OrOc&o&rﬁsésbﬁarﬁia‘%%@&w’&ﬂ'd'MQ)mﬁe get1ioy2 (MHDNY| - 1, 3 8-triaza-

spiro[ 4, 5] decan- 4- on hydrochlorld The title conpound, mp. > 250
[err]C and M5 me = 410.4 (MtH err]) 5prepared I n accordance with

t he gene¥al nethod of exanple 4 from

chloro 1, 2, a

rsoinazﬂ decan-

one u ||

p1rol4 5ldyecan-4-on hydrochloride

The title compound, m.p. > 250 °C and MS: m/e = 410.4 (M+H") was
prepared in accordance with the general method of example 4 from 8-(8-
20 chloro-1,2,3,4-tetrahydro-2-naphthyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-
one and methyliodide.

spiro[4.51decan-4-on hydrochloride

25 The title compound, m.p. > 250 °C and MS: m/e = 444.7, 446.6 (M+H")
was prepared in accordance with the general method of example 4 from 8-
(5,8-dichloro-1,2,3,4-tetrahydro-2-naphthyl-1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one and methyliodide.

Example 7

spirol4.51decan-4-on hydrochloride

The title compound, m.p. > 250 °C and MS: m/e = 470.4, 472.4 (M+H")
was prepared in accordance with the general method of example 4 from



Exampl e 6

8-(5,8-Dichloro-1, 2, 3, 4-tetrahydro-napht hyl - 2) - 3- net hyl - 1- phenyl -1, 3,8-tria
za- spiro[ 4, 5] decan- 4-on hydrochl oride 25 The title conmpound, m p.
> 250 [err]C and M5: me = 444.7, 446.6 ({Herr]) was prepared in
accordance with the general nethod of exanple 4 from 8-

(5, 8-dichl oggs B.amﬁldi-otraQraimeéfﬁh%d?@phﬁ&ymﬁdpmeljn@nyi-@ 8-tirfdzaZa-
spi r o 4. 5] decan: 4-ane and’ net hd aﬁdi
spjrol4. 5]decan-4-one an y bromxde

Exanple 7
3-Allyl-8-(5,8-dichloro-1, 2, 3, 4-tetrahydr o- napht hyl -2)-1-phenyl -1, 3,8-triaz
a- spi ro[ 4. 5] decan- 4- on hydr ochl orﬂgmnple 8 The title conpound,
mp. > 250 [err]C and M5: nie = 4704 4724(l\/HrH[err]) was prepared in
accor dance 34Benzyh Brelichl . ealayrg Zplithe henyl-1.3.8
- 13- .
8(58d| R 5 SLaR-32 hydrochl fapht hyl ) - 1- phenyl - 1, 3, 8-t ri aza-
Spl ro[ 4. 5] decan- 4-one and al | yi broni de .
Exanpl e 8 The title compound, m.p. > 250 °C and MS: m/e = 520.3, 522.3 (M+H")

;’aa_BenEZ_)ylS ?r‘&as sﬂl,cpi@a%c&&agget@%gﬁhﬁgg&&@m&hbm ekatadliﬁagzioﬁ-’bggng tria
> 220 ?kéﬁf% I\bz%geua%?ar 2- @@@%M—ﬂh&nﬁ’;ﬁéb rf@ég glroepar ed in

accor dance spirdi4t5ideganei-ahe amidnoeh bﬂmrdzi e 4 from
8-(5,8-dichloro-1, 2, 3,4-tetrahydro- 2 napht hyl ) - 1- phenyl -1, 3, 8-tri aza-

spirof 4. ]decan-4-one and benzyl brom de. 0
Bxanpl T8 Hxampi? 9

R T

Oﬂ nydroc re Compouria,
mp > 250 Smireldcoigedans LV Arogh 6460 3 (IVHrH[err]) was prepared in
accordance W|th general met hod of exanple 4 from8-(5,8- 15

dichloro-1,2,3 ’Hxéﬁtl@ébiﬁp@uﬁd“@p@tﬁzbb‘gmm ~rh/S=58(3,060.5 M4 Y. 5] dec

g(];irrpl e ?Lloovre%s %r}gpgxt'eh 11? ral(c-':)cor%ance with general method of example 4 from 8-(5,8-
15 dichloro-1,2,3,4-tetrahydro-2-naphthyl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-

4-one and ethylbromide.

hydrochloride

20 The title compound, m.p. >250 °C and MS: m/e = 362.3 (M+H") was
prepared in accordance with general method of example 1 from 2-tetralone
and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.

Example 11

25 hydrochloride

3,4-Dihydro-2H-naphthyl-1-oxime (2.98 mmol) was dissolved in ether (6
ml) and a solution of sodium nitrite (5 mmol) in 2,5 ml water was added. The
solution was stirred for 1 hr under inert atmosphere (Ar). Then 1N H2S04 (5

ml) was added and the solution was stirred for 3 hrs. The organic phase was
30 separated and washed twice with 5 ml NaHCO3. The water phase was

washed with 5 ml ether. Evaporation of the pooled organic phases yielded a



1- Phenyl -8-(1, 2, 3, 4-tetrahydro-naphthyl -2)-1,3,8-triaza-spiro

4. 51decan-4-on hydr ochl ori de 20 The title conmpound, mp. >250
[err]C and M5: nfe = 362.3 (MtH err]) was prepared in accordance with
general nethod of exanple 1 from 2-tetralldne and

1-pheny|-1,3,8-triazaspiro[4.5]decan-4-one.
Exanpl e 11 residue which was dissolved in acetonitril (10 ml) and to this solution was

7 55 hydr odddsd &b 06 SaSHGs BRT ey & e bl ot StaHT ddbed GRHRTEY 4 ©
was di ssol vethalhireanetonitril (30 ml). 'Hndnaxbmm m@ECW|WQ$| t10i glewese ol )
in 2,5 nm vaheeq u@dﬂﬁ'ﬁzé ] fl‘ﬁoo ot bR *f@ﬁle%% 'a'i:irrﬁ%gpﬁé’fe( gﬂ@der

i nert atnosphere err and the
sol uti on® mggg{uofp asq masscqﬂcgntrﬁm &D@aWﬁﬁ, w@wsthgec@@

washed tW Ggfted baBoratiohesfAHR filtheteiietresRitASRaddsssolved \BS TRLF VEG B115 afil

Tas Ry ﬁ&;ﬁo&i Nl Santplionaiie (1o el weernding to ke relutions

sol uti on wamd the pHowds atdjﬂbt[edrtb]ﬂHCHEs@EﬁsThB mixture was stirred for 105

Liphenyl - 1 4¢ LagR ARkl 1RG0 s Rl BuBicati ol TebdiBed gt N L

(30 M). The mXxture an stirred about 40

hrs at o mxammlerlémeldednl-phenyl &Kﬂrﬁsﬁhﬁeﬁe@' o-Irhaphthyd-d88-drighase was
concent r at qghi@y4 sM@she4loN Hfdﬂﬂchtbﬁ&@trﬁ'ﬁ a5 {CAnd MS: m/e LBEEM * )

evapor ati on of the filtrate the residie was dissolved in THF (90 m)

et hanol (10 m ). Sodi um cyanobor ohydr] de 90. ng) was added to t he soI utlon
and the pH was adjusted to 4 (HCI/Et&-—ﬂ%’el%nxture was stirred for 105
mn. at roomterrperature Evaporatlon and purlflcatlon (descrl bed in 10
exanple 1) § s gl-2R ‘ ada)y- 1, 3, 8-triaza-
spi ro[ 4. 5] Salta’ 8&:41}'91[&?% %bﬂﬁbn@ep >250 [err]C and M5: me = 361
(Merr]). Exarrple 12

8-(7-Chloro-1, t et r ahydr o- naphth I-2) 1@Ehenyl 3,8-tri aza-

spi r o[ 415] decarﬁlﬁ‘@ Herspmpaund m de >258 ° $1 1V =cife.88.2 (M+rH 50
[err] C and o4y Féﬁared%ﬁaé’oorﬁ&ﬁc@wﬁﬁﬁ'ébﬁéfdl)method’véﬁ eRARIPIE qdfrbﬁl accor dance

wi th gener chl or.0- traI ohe and

1- phenyl - a;gc I‘@?ﬁ%% g] fr0,T1‘,f3,§ﬁtnaza-sp1mlgl é] ecan-4-on.

Example 13

8-(5-Chloro-1.2.3.4-tetrahydro-naphthyl-2)-1-phenyvl-1,3.8-triaza-
20 spirof4.5ldecan-4-on hydrochloride

The title compound, m.p. >250 °C and MS: m/e = 396.4, 398.4 (M+H")
was prepared in accordance with general method of example 1 from
5-chloro-2-tetralone and 1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-on.

spirof4.5]decan-4-on hydrochloride

The title compound, m.p. > 250 °C and MS: m/e = 389 (M *) was prepared
in accordance with general method of example 1 from 5,7 dimethyl-2-
tetralone and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.



Exa.rrpl e 13
8-(5-Chloro-1, 2, 3, 4-tetrahydro- napht hyl -2) - 1-phenyl -1, 3,8-triaza- 20

spi ro[ 4. 5] decan- 4-on hydrochl ori de The title conpound, mp. >250
[err]C and M5: nfe = 396.4, 398.4 (M+H ecap) was prepared in accordance
wi th general nmethod of exanple 1 from 5-chloro-2-tetral one and

1-phenyl -1, 3, 8-tri aza-spiro[ 4. 5] decanEkagiple 15

Exanpl e 14 25

8- (5, 7- D me8ixtetyl-8-(3 gl oxal ¥ 21 B 4t bie 2 3 i8atri

spiro[ 4. 5] dgﬂ%&%&%g& ]ﬂﬁlonde The title corrpound mp. > 250
[err]C and T = pr epar ed I n accordance with

general met hod of exanple 1 fromb5,7 di nethyl -2- tetralone and
1- pheny! - 1 3, 8- Theditle gomppynd) cbcahzﬁﬂo%‘e&d MS: m/e 472.3, 474.4 (M+H")

- 15- s repared in accordance with %LK neral metAGR!of ekample 4 from 8-(5, 8-
spi f('l{ﬂhi

3-Acet yl - di ggc% t&%{‘fﬁ‘l etr 1-pﬁ52§r1h¥3 éﬁ’élaizg’[sp 0(%%’ g tr| a

za-
> 250 feame ﬁhdml:eﬁg;ﬂchlmﬁiec 472 3, 474.4 (MeH err]) 5 was prepar ed in
accordance wi th general nethod of exanple 4 from 8 (5 8-

di chloro-1, 2, 3, 4-tetrahydr o- 2- napht hy 1-gh yI ,8-triaza-spiro[4.5]dec
an- 4-one and acetyl chl ori de. M—-

Exampl e 16 (g (5 a1 aro- e nan -9Nd-0%0-1-1 1.3 84riaza-

(8- (5,8 Dicf -(6.8- 1c1 0-1.2.¢ 4. r ydro-naphthyl;2)-4-oxo-1-phe 13_,t,aa_. (i aza
- 10 spWrof i ' ,1@ 5 _-gg-‘_;g acid methilesterhydnochlozide hI ori de

The title corrpound mp. 185-187 [err] C was prepared in accordance with

the general net1hd title @¥@iPotind, i P85 E8B°CivedY prépaked. id: dtebRidrRBWHHtR- 2-
napht hyl ) - 151’9 henréera} é’ét%otdrtl) exapig rfcx)'[) é ](g,%(-:& hlororflEgg’ﬁgjt%tri.{%dro-2-

br onpacet at

(-)- 8- (5, 8- baphthylp-1iplRerdyldl Be8-trhyalspirodd 5] dedan24-ohephahmethyB. 8-tri aza-

bromoacetate.

spiro[4.5]ldecan-4-on hydrochloride

The title compound, m.p. > 250 °C, MS: m/e = 430.5, 432.5 (M+H") and
[0]® = - 54.9 was prepared from 8-(5,8-dichloro-1,2,3,4-tetrahydro-2-
20 naphthyl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one by cocrystallization
with (+)-2,2(1,1-binaphtyl)-phosphoric acid.

spiro[4.5]decan-4-on hydrochloride

% The title compound, m.p. > 250 °C, MS: m/e = 430.5, 432.5 (M+H") and
[0]® = + 53.2 was prepared from 8-(5,8-dichloro-1,2,3,4-tetrahydro-2-
naphthyl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one by cocrystallization
with (-)-2,2°(1,1°binaphtyl)-phosphoric acid.



spiro[ 4. 5] decan- 4-on hydrochl ori de The title conmpound, mp. > 250
[err]C, MS. nmfe = 430.5, 432.5 (MtH err]) and [err] = -54.9 was
prepared from 8-(5,8-dichloro-1, 2, 3, 4-tetrahydro-2- 20

napht hyl ) - 1-phenyl -1, 3, 8-tri aza-spiro[ 4. Jjgecan-4-one by cocrystallization
with (+)-2,2'-(1, 1 -bi naphtyl)-phosphoric acid.

Exanpl e 18 E le 19
(+)-8-(5,8-Dichloro-1,2, 3, 4- tetrahydroxﬁgnp%efﬁ | -2)-1-phenyl -1, 3, 8-tri aza-
spiro [4.5] (RISEarBéhm M@,Mﬁ&}ﬁbt@l@ 2, Ha-tetrah drBehdpHthalén Bhehvl- >

250 [err]C rr a . err] =+ .2 Was
prepared fr : e pl:l

napht hyl') - 1T$lgen yl - “triaza- Spl ro[4 5] decan-4-one by cocrystallization
with (-)-2 (title' compmmd,ynp 22651 dec.cwas ipttepared in accordance with the

(ég) 3- Benz% eralg%etgméi ofi]?xamplle ﬁéoxﬂ t%t’r é@?rgg‘; ggéﬁ’t%tﬁ en-%d-’ﬁ% 1- phenyl
- 1, 3, 81191911%12)& Jpphenyl- Bﬁe&véaﬁzasmndecmmnejhydzlocix)londe arfhe titie

conmpound, nbénzoddehloidd.C dec. was pr epar ed in accordance with the 5
general nethod of exarrple 4 from 8-(5,8-dichloro-1, 2,3, 4-tetrahydro-2-

napht hyl ) - 1- phenyl - , 8-triazaspi ro[é 5]d can 4- one hydrochl ori de and
benzoylchlorld Exanpl e 20
(RS)-2- 8- (

10 1, 3 8-t

hydrochll@n -trl jro 45 d - l-1niaio drdi Gth 1 edfed-Hiokkloride dec.
was preparegi_ikn accordance W th t he general nethod of exanple 4 from
8- (5, 8-dichloro-1, 2, 3, 4-tetrahydro- 2-

napht hyI)-1,-g,§6 I-l 3,8-tri azasB| r09[ 5] decan-4-one hydrochl oride and 15
di et hyl  br ¢ gampound, m.p. 191-192 C dec was prepared in accord@reerptith 21

(RS) - 8- (8 cmeo géndral ndethodedf éxangpla-4 frdink Bal5e81d%:h1boo- B;2( §4?ﬁ&y§%%| -et hy

!I'hc t|tIe c% %ﬁé) i@%benﬂgég S[S‘E‘P %ﬂ*@h%ﬁe?ﬁ% %rll’%l

prepar eds dimethyl bromomalonate.

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 = 514.3 (M+H") was prepared

20 in accordance with the general method of example 4 from 8-(8-Chloro-1,2,3,4-
tetrahydro-2-naphthyl)-1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one
hydrochloride and phenacylbromide.

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

The title compound, m.p. >250 °C and MS: m/e = 390.5 (M+H") was prepared
in accordance with the general method of example 1 from 8,4-dihydro-5,8-
dimethyl-1(2H)-naphthalenone and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-
one.



20 in accordance with the general nethod of exanple 4 from

8-(8-Chloro-1, 2, 3, 4-

t et rahydr o- 2- napht hyl ) - 1- phenyl - 1, 3, 8-tri azaspiro[ 4. 5] decan-4-one

hydr ochl ori de and phenacyl brom de. -17-

Exanpl e 22

(RS)-8-(5,8-Dinethyl-1, 2,3, 4-tetrahydgrg bbhlal en- 2-yl ) - 1-phenyl -1, 3, 8- 25
triaza-spiro[4.5] decan- 4 one hydrochl or| ge (1:1) The title conpound,
mp >250 [ H q : Hletd 3 X

accordance Wt
di met hyl - 1( 2%
one.
Exanpl e 23 The title compound, m.p. 244 °C dec. and MS: m/e = 439 (M") was prepared

(o159 i i e SN Bt e
title conpotgtzahydye- Qlﬁ@}{tbb'l)]'bpbééyl ArﬁiSWBaZﬁﬁElrﬂ[‘h E\CW{IE‘*‘PP? was

prepared 5 hgd?&%%ﬂaé GV S-BhlopSetBRRG M mEE y1sdaRé (B8Rl deptotécdivn).
8- (8- Chl oro- 3, 4-

t et rahydr o- 2- ,na,phi hyl ) - 1- phenyl - 1, 3, 8-§:t ri aéaagi ro[ 4. 5] decan- 4- one

hydr ochl ori de and 2-chl oroet hoxy-tri e (in situ deprotection).

Exanpl e 24 . e ) o
(RS) - 8- ( 8- i3t 8= 32 e 2 s IR BT N ‘ RLAREYIGEOY S 1. 10
phenyl - ' - 8-hrinah Spin Shdechrndoneyhly 1 e
title corrpound mp >227 229 [err]C dec and VB me = 440 6 (MtH err])
‘g’a? 8 Pr epRE gl BoRpoRhdaREp. Yoi.oodeWaRE Ald MY:MAfk 21440@ (ML WdLm
Chl or o- 1, 2, Breparedinrgaserdanceawifinihe genenad mpethodsofsexamplesd from81(8&] decan-
4- one {hisrechR2® 4%t@i%r&h121ﬁaﬁhﬂk&1b -1%.%&1&:1 ,B8-triaddspiro[4.5]decan-4-

E??g)li 353026 HIF%‘#;[HPQ‘* ,%%fﬁﬁh%wt{ﬁ?@tﬁ ether.

[(S)-4,4,4-trifluoro-3-hydroxy-butyl]- , 8-triaza-spiro[4.5] decan-4-one

hydrochlsri de (1:1) The title cow p. >245 C dec. and M5 me =

488.5 (MtH err]) was
Mixt f

hydrochloride (1:1)

The title compound, m.p. >245 °C dec. and MS: m/e = 488.5 (M+H") was

2 prepared in accordance with the general method of example 4 from 8-
(1,2,3,4-tetrahydro-2-naphthyl)-1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one
hydrochloride and (S)-1-(4-methylbenzenesulfonate)-4,4,4-trifluoro-1,3-
butanediol.

Example 26

The title compound, m.p. >250 °C and MS: m/e = 348.4 (M+H") was prepared
in accordance with the general method of example 11 from 2,3-dihydro-1H-
inden-1-one oxime and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.



20 prepared in accordance with the general nethod of exanple 4 from 8-

(1, 2,3, 4-tetrahydro-2-napht hyl)-1-phenyl -1, 3, 8-tri azaspi ro[ 4. 5] decan- 4- one
hydrochl ori de and (S)-1-(4-nethyl benzenesul fonate)-4,4,4-trifluoro-1, 3-

but anedi ol . -18- Example 26 25
(RS)-8-1ndan-1-yl - 1-phenyl -1, 3,8-tri aza-spiro[ 4. 51 decan-4-one

hydr ochl ori de (1:1) The titl g >250 [err] C and M.
me = 348.4 (MrHerr]) was prepared %rdance with the general

net hod of emﬁge a,ﬂﬁﬂ@_ﬁj%@gi
_llgflenyl f@ -i Aﬁ%n?l Io{'c?- - clroegzC r{itzilof,g,gza'g%g-gp@MﬁIdecg@;é-ggg of

1- phenyl - 8- higBrecldoride[(1S)) 1, 2, 3, 4-t et r ahydr o- napht hal en- 2-yl ] - 3-
[(R-4,4,4-trifluoro-3-hydroxy-butyl]-1,3,8-triaza-spiro[4.5]decan-4-one

L ol S 4 i

met hod of eR&epAredsirf aggardance with the general method of example 4 from 8-

1,2,3,4-t 1 4-
é\ydrochl orleueggdrtgt -1- Bﬂﬁ?hk&%}?&qfﬂgs@lﬁdggfﬂéﬁﬂg@ ?%aglreg% ey ON°

but anedi ol . de and ( 1 (4-met ylbenzenesulfona& |,4;t12 fuoro-1,3-
(RS)-8-(2,3b&ﬂy@ﬁm},benzofuran-3-yl) 1- phenyl -1, 3, 8-triaza-spiro[ 4. 5] decan-
4- one hydrochloride (1:1) The title conmpound, mp. >235 [err]C
dec. and M5: me = 350.4 (MtH err]) |\/_\@ ) ggiepared I n accordance with the

gener al thod of exanple 1 from 3(2 of uranone and

1- phenyl -

Exanpl e 29 :

(RS) - 8- (8- B@Mmmoiﬂgﬁlr_hhydro napht hal en-2-yl ) - 1- phenyl -1, 3, 8-tri aza-
spi ro[ 4. 5] decan- 4-one hydrochloride (1:1) The title corrpound m p.

>250 [err] CrHegitlaRemfound, ¢ p. $9285%C 42 shd Mlfle 4 B50.4 (M+H*) was

prepared in accordance with the general method of example 1 from 3(2H)-
15 benzofuranone and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.

Example 29

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

The title compound, m.p. >250 °C dec. and MS: m/e = 440.4, 442.4 (M+H")

20 was prepared in accordance with the general method of example 1 from 8-
bromo-3,4-dihydro-2(1H)-naphthalenone and 1-phenyl-1,3,8-
triazaspiro[4.5]decan-4-one.

Example 30

25 triaza-spirol4.5ldecan-4-one hydrochloride (1:1

The title compound, m.p. >250 °C and MS: m/e = 424.4 (M+H") was prepared
in accordance with the general method of example 1 from 2,3-dihydro-3-
phenyl-1H-inden-1-one and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.



20 was prepared in accordance with the general nethod of exanple 1 from 8-

br ono- 3, 4- di hydr o- 2( 1H) - napht hal enone and 1-phenyl -1, 3, 8- triazaspiro
[4.5] decan-4-one. Exanpl e 30
M xture of (1RS,3RS)- and (1RS, 3SR) - 1-phefyl - 8- ( 3- phenyl -i ndan-1-yl)-1, 3, 8-
25 triaza-spiro[4.5]decan-4-one hydrochloride (1:1) The title
compound, mp. >250 [err]C and Ms: mgx 434 (MH err]) was prepared
i n accordance with the general netho xanpl e 1 from 2, 3-di hydr o- 3-
phenyl 1H | pHefure ME REIGRE)-DAHEDS RS3§ﬁ-3ﬁ1@§-ﬁﬂaﬂa Plyieeaikehv1e3 8-

19 - . . npl e Vi xture o
(1RS, 3R9) - lHiaza-spirelbpldecand-one hydrochloride (1D 7. Jhenyi -1, 3, 8-
triaza-spiro[4.5] decan- 4- one hydr ochl ori de (1 1) The title conmpound,

m p. >244- 2The[title kGmpeandanm pMe2444246-=2C3dc. @MdMS;: mieas 361 (MEDawasl i n
accor dange g had I

di hydr o- 3- n&%ﬁﬁfe?ﬁn &g: &é éﬁ%nﬁ%gg%enylﬁi&?%%@%%p} rﬁ'ﬁrﬁ 2B?decan 4-
one. d1hydro-3-methyl -1H-inden-1-one and 1pkemtlel ,3,8-triazaspiro[4.5]decan-4-

8- 1 ndan- 2-yLnd-phenyl -1, 3, 8-triaza-spiro[ 4. 5] decan- 4- one hydrochl oride
(2:1) 10 The title conpound mp. >250 [err]C and MS: me = 348.4

(MtH err]) was prepared I n accordance wth the general nethod of
exanpl e 1from13d|hydro 2H i nd3ampledd and
1-phenyl - g 18dt A .85 ?slpl OlLAI P].E%eg aza-solj}% 4 .5ldecan-4-one hydrochloride (1:1

le 33
(ngrplePhenyI -8-(3,3,6-trinmethyl-indan-1-yl)-1,3,8-triaza-spiro[4.51decan-4
- 15 onaoneThertide lcompauad( n.p) >250 °CTared MS: Im/e:erﬁat&mdMJrH b wasprepardd”
and Ms: me; = C e
general nmet Hb%g&?‘dén gwkﬁ fh% e‘ﬁﬁgalgﬁlgﬂﬁ&ggg%mgbge 146k f% &W&B ztﬁ]
trinethyl - 1mderm3mn3m laphenylphasﬁrtnazamrq[mfdda@qm-écqn@ 5] decan- 4- one.
Exanpl e 34

Example 33

15 one methanesulfonate (1:1

The title compound, m.p. 250 °C and MS: m/e = 390.2 (M+H *) was prepared
in accordance with the general method of example 1 from 2,3-dihydro-3,3,6-
trimethyl-1H-inden-1-one and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.

spiro[4.5ldecan-4-one hydrochloride (1:1)

6,7,8,9-Tetrahydro-5H-benzocyclohepten-5-one (3.1 mmol) was dissolved in
THEF (10 ml). 1-Phenyl-1,3,8-triazaspiro[4.5]decan-4-one (3.1 mmol) and
tetraisopropyl-orthotitanate (3.1 mmol) were added and the mixture was
25 stirred for 22 h at room temperature. Evaporation yielded a residue which
was dissolved in ethanol (5 ml). Sodium cyanoborohydride (2.1 mmol) was
added to the solution and the mixture was stirred for 2 d at room
temperature. Water was added, the precipitate was removed by filtration

through Celite® and washed with ethanol. The filtrate was dried with
30 NaySO, and concentrated. Chromatography on silica gel

(ethylacetate/hexane, 50:50) yielded the desired product which was
crystallized as its HCl-salt from methylene chloride/ethanol. 0.1 g (8%) of



20

(RS) - 1- Phenyl -8-(6, 7, 8, 9-t et rahydr o- 5H benzocycl ohepten-5-yl)-1, 3,8-tri aza-
spiro[ 4. 5] decan- 4- one hydrochloride (1:1)

6, 7, 8, 9- Tet r ahydr o- 5H benzocycl ohept en- 5:-gpe (3.1 nmol ) was dissolved in
THF (10 m). 1-Phenyl-1,3,8-triazaspiro[4.5]decan-4-one (3.1 nmol) and

tetrai sopr - A t ) %t s 25
stirred fofmzsz) %{;:?})gﬁ(}%%&%get}aﬁw&ﬂﬁgeﬁaz? ?gﬁghéﬁe%?ge%§gmr’§’ssﬁﬁﬁ%% i ch

erature. _.Eva yl ) A
was di ssol vERIre %ﬁ-wﬂﬁvﬁr_o .M%ﬁ&ﬁéw@ﬁﬁm gelid omp b :ﬁs
added to t hend MS{ mdé =876 A BI+HXt ure was stirred for 2 d at room
tenperature. Water was added, the precipitate was renoved by filtration

through Celite and washed with ethanagl,. Th? Lltrate was dried with 30
Na2SO4 and concentrated. Chromatogr aMi ca gel

Crystal | Pz ReR S erdl 23 diciraliy
crystall?z 648! Q- SR ARALIg
-20 - spiro[4.5]decan-4-one hydrochloride (1:1)
(RS) - 1- Phenyl -8-(6, 7, 8, 9-t et rahydr o- 5H benzocycl ohepten-5-yl )-1, 3, 8-tri aza-
spiro[ 4. 5] sl 0 0L b ek o0 1; al i 250
CBrr]c %3@1\%’ Qér}?gﬁgﬂg,?g]g %m[ghﬁ 1VP§ 18/6 2! 396 £ SR +1PY) Was Bréparsd
Exanpl e 35 I accordance with the general method of example 11 from 5-chloro-3,4-

(RS) - 8- ( 5- Glihgdeo-t1( ZH}-rihphehh Rhosieosia atdl1ephdnylt ) 8)8-pheny| - 1, 3, 8- tri aza-
spiro[ 4. ]decan-4-.ort%§;& rocgl oride (1:1) The title conmpound, m p.
>250 [ ertP] CTIGAASET ECHYE-IUMH err]) was prepared i n accordance
with the general nethod of exanple 11 from 5-chl oro-3, 4-

di hydr o- 1( 2H) - napht hal enone oxi me andEtamipdan86- 1, 3, 8- 10

triazaspiro[ 4. 5] decan-4-one. Exanpl e
36 RS)-8-(7-Fluoro-1,2.3 3 i
(RS)-8-(7- F%g;%@-did%c%_ﬁ-_&ﬁé E?ﬁy&r%%ogggfg _l"_EI en-1-yl)-1-phenyl-1,3,8-triaza-
spiro[ 4. 5] -4- The title conmpound, m p.

>250 [err]C and, M5: me = _380.3 (MrH err S, prepar J,n _accor dange

with the ge’ﬁﬁ? &#qgﬁ?meusfi, E%(Hﬂbé@o i@ af!}@ﬁ%ﬁ(%ﬁ%@s?gbﬁ% ) was prepare

di hydr 0-13( i) a¢captiahed @it ¢he generaindethgthefykarhple 81 from T-fluazedpi of 4. 5]

decan-4- ON€4ihydro-1(2H)-naphthalenone oxime and 1-phenyl-E§,a§Ipl e 37
triazaspiro[4.5]decan-4-one.

Example 37

20 hydrochloride (1:1)

The title compound, m.p. >250 °C and MS: m/e = 382.2 (M+H") was prepared
in accordance with the general method of example 34 from 5-chloro-2,3-
dihydro-1H-inden-1-one and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.

25

triaza-spirof4.51decan-4-one hydrochloride (1:1)

The title compound, m.p. >250 °C and MS: m/e = 414.2 (M+H") was prepared
in accordance with the general method of example 11 from 7-chloro-5-fluoro-
3,4-dihydro-1(2H)-naphthalenone oxime and 1-phenyl-1,3,8-

30 triazaspiro[4.5]decan-4-one.



(RS)-8-(5-Chl oro-indan-1-yl)-1-phenyl -1, 3,8-triaza-spiro[4.5] decan-4-one 20

“hydrochl oride (1:1) The title conmpound, mp. >250 [err]C and M5. nie =
382.2 (MtH err]) was prepared i n accordance with the general nethod of
exanpl e 34 from 5-chl oro- 2, 3- di hydr g4 1H i nden- 1- one and

1- phenyl -1, 3, 8- trlazasp|r0[4 5] decan- 4- one.

Exanpl e 38 25
(RS)-8-(7-Cnhloro-5- quoro 1, 2, 3 4 te%g‘%%%_o@naphthal en-1-yl)-1-phenyl -
8- tri¢m e o 19 ).51decanllord t e
) : was prepared
¢ rret hod of exarrple 11 from 7-chl oro-5-fl uoro-
3, 4-di hydro 1(2H) napht haI enone oxi me and 1-phenyl-1,3,8- 30
trl azaspl r Thé. tifld eompotuaiyen.p. >250 °C and MS: m/e = 362.2 (M+H ) was prepared

(RS- - (a- R EFSTaRGS it fe gencral method of eRifiHle 84%om 9, 3:dihydrera;
hydr ochl or methyl lﬂ-mden-lm am[i) |1epg@mdol|,3a&-tmpasmzdé[ié edaD-4raheVS: me =
362.2 (MtH err]) was prepared 5 in accordance with the general nethod of

exanpl e 34 from 2, 3-di hydro- 4- m%fgﬁi%‘éu“' nden- 1- one and

1- phenyl -1, 3, 8- tr| azaspi ro[ 4. 5] decan-4-0

Exanpl e 408-Indafr meanmtu&r@-@w1-?39&}%%%%@[4&:}%&&2-@ =i 1 0

[ 4. 5] decan; 4-.0n . dr.ochl oridée e title conpound, mp. >250
[err]C andbggro €322 (MrH err]) was prepared in accordance with
the general nethod of exarrpl e 4 from 8-indan-2-yl-1-

phenyl -1, 3Thettitla zargmumd] 4n.p] 26617 Cland MBynve e 362.2 dM%H*)lv)laa patepared

met hyl i odi _oloy_

(RS o- (1 Ehpesordpnse wifh the genoral method of ezample 4)*’??- RUEF2IL: | o
spi ro[ 4. 5] nbeml-l,%&éwarmmlé;ﬁldecmﬁqne hydrog r!dQ( 1):@n§ound m p.
>250 [err] qman gllggld‘ﬂi 396.2 (MrH err]) was prepared i n accordance
wi th the gener od of exanpl e 11 from 7-chl oro- 3, 4-

di hydr o- 1( 2H) - napht hal enone oxi ne an% 1-p enyll -1, 3, 8-
xamprie

spirof4.5]decan-4-one hydrochloride (1:1)

The title compound, m.p. >250 °C and MS: m/e = 396.2 (M+H") was prepared
in accordance with the general method of example 11 from 7-chloro-3,4-
dihydro-1(2H)-naphthalenone oxime and 1-phenyl-1,3,8-

20 triazaspiro[4.5]decan-4-one.

Example 42

spirol[4.5]decan-4-one hvdrochloride (1:1

The title compound, m.p. 232-234 °C was prepared in accordance with the
25 general method of example 4 from 1-phenyl-8-(1,2,3,4-tetrahydro-naphtyl-1)-
1,3,8-triaza-spiro[4.5]decan-4-one hydrochloride (1:1) and methyliodide.

hydrochloride (1:1)

30 The title compound, m.p. 200-203 °C and MS: m/e = 362.2 (M+H") was
prepared in accordance with the general method of example 4 from (RS)-8-



20 triazaspiro[4.5]decan-4-one.

Exanpl e 42

(RS) - 3- Met hyl - 1- phenyl -8-(1, 2, 3, 4-t et rahydr o- napht hal en-1-yl)-1, 3,8-tri aza-
spi ro[ 4. 5] decan-4-one hydrochloride (1:1)99. The title conmpound, m p.
232-234 [err]C was prepared in accordance with the 25 general nethod of
exanpl e 4 fiianl1BAenphelylk-1,328-8ridzh SpiiY 81 decadP

1,3,8-tri aza p| rgfﬂi g ggzanﬁzsone hygr%I (q)rl de ?thtla)ﬂ%dnrgdrlr%ﬁ%%ﬁ |(loé| de.
Exanpl e 43 an y1°

(RS) - 8-1 ndan- 1-yl - 3- net hyl - 1- phenyl -1, 3, 8-tri aza-spi ro[ 4. 5] decan- 4- one
hydrochloride (1:1) 30 The title conEgamgle gtp. 200-203 [err]C and M5! nle

= 362.2 (MtH err]) was prepared in accordance with the general nethod
of exanpl e 8dnd B1-phenyl-1.3 8-triaza-spiro[4.51decan-4-one hydrochloride

-22 - 5 ihan- 1-yl - 1- phenyl -1, 3, 8-tri aza- spi ro[ 4. 5] decan- 4- one

hydr ochl oride~(1: 1) and net hyl i odi de.

Exanpl e 44 R).- 8- I ndan- 1-yl - 1- phenyl 8-triaza-spiro[4.5]decan-4-one

hydr ochl or i @®- 1én(l4n12§-y1—4—pheny1am1no-p1pend1ne-4-ca.rboxy11c acid amide (2.9

ol ) susnerndd Fﬂ‘*’?@@“‘imﬁé%&%w U5 Be) Ges b L2000 200 R0 Mg 0

T r o DR EGiTE Jvas soniath PRt Al BRten G0 and cakracied atth 1

rlrgt hyljene ciﬂe@hywng dHlGﬁﬂeCQi‘EaﬁiiSpMBﬁes were pdoled| idetbdvistith S@dﬁhimsﬁlllfaft@t e
an ncengrated ,to xt.ur

(k5 Afn-Eha oBhesergiel £ Fieft B itathSe OF R)-gripdap-sl hahemsk- Ld 8- trinpe-

(R)-8-i ndarsmquﬁldpbmﬂ-Gne and (Rt)-lSa]mian -1-yldpphepyl-EBctridzaen- 4- one. Thi s

m xture wasg 0@}@@@%}&@9 2!-éh qeaﬁ@ﬁﬂhs(rﬁ&tm v@égdqlsHolvaaqh%ggEM%gb 000{1111(%

mmol) was a m xture was stirred.fo

and concent§ediamborghydride 4 Zwasnel) wamadded ke mixtere wes SiBTﬁ@thSI ldnat
chlori de wegge @ddsaea%ﬂmeoﬁ@e&itd&@d Brtuyited’ amBesriuP shlorid€ ¥l fdreani t h

met hyl ene chl i C 00|, ied wt sodi um
sul f at e “And™€ Rﬁ’%‘gﬂg ‘f?é‘r ﬁ}#p &‘i‘?l'ﬂlré ﬂ@tefﬁ’g‘?ﬁﬁlm
chl ori de/ ne¢xtzacted @ﬂ:lﬁ:)mjzhy:leﬂect:hlhndd.e@r ganticoplrakest werdpsoleds defedswith | zed
as its HG
(R)-8-i ndansgo?'l&?{ %ﬂ@gé Qﬁgytcgﬁ?agéﬁ'ﬂﬁ%%mgt@#k%%gg& ﬁe {{Bethylene
hydr ochl or |delomlemxethnr}yl 20 yieldefd the desaml pvduet eThigwascrystalfized | ) .

as its HCl-salt from ethylacetate/ethanol. 0.27 g (24%) of (R)-8-indan-1-yl-1-

20 phenyl-1,3,8-triaza-spiro[4.5]decan-4-one hydrochloride (1:1), m.p. >250 °C
and MS: m/e = 348.4 (M+H").

Example 45

25 The title compound, m.p. 164-166 °C dec. and MS: m/e = 414.2 (M+H") was
prepared in accordance with the general method of example 11 from 6-
chloro-2,3-dihydro-4H-1-benzothiopyran-4-one oxime and 1-phenyl-1,3,8-
triazaspiro[4.5]decan-4-one.

spiro{4.5ldecan-4-one hydrochloride (1:1)

The title compound, m.p. 235-236 °C and MS: m/e = 392.2 (M+H"*) was
prepared in accordance with the general method of example 11 from 3,4-



Exa~rrpl e 45

(RS) - 8-(6-Chl oro-thiochroman-4-yl)-1-phenyl -1, 3,8-triaza-spiro[4.5]decan-4-
one 25 The title conmpound, mp. 164-166 [err]C dec. and M5: me = 414.2
(MtH err]) was prepared in accordanceggith the general nethod of
exanple 11 from 6- chl oro-2, 3-di hydr o- 4H 1- benzot hi opyr an- 4- one oxi e
g(‘g ml)l 2h2gy%%i&d%o%—methok&lﬂﬁmﬁiarp%tﬁﬁleﬂon@e&&ﬁfe‘laﬂdl‘ 9-phenyl-1,3,8-

( BS) - 8- ( 6- MILAZASRIYO4. Bl decar14-aRG-dr o- napht hal en- 1-yl ) - 1- phenyl - 1, 3, 8-t ri aza

- spiro[ 4. 5] decan- 4-one hydrochloride (1:1) The title conmpound,
mp. 235-236 [err]C and M5! me = 392Ezafdytélagrr]) was prepared in
xanpl e

accordance with the general nethod of e 11 from 3, 4-

) . & ., M mi : S C A1 q
tE)r( 13% ?Z pla';oséﬁl‘b @.5 Ee%gﬂlﬁbﬁg %ivdrochloride (1:1)
(RS) - 8- (5-Met hoxy-1, 2, 3, 4-tetrahydr o- napht hal en- 13}%&' 1-phenyl -1, 3, 8-triaza
- 5 spiro[ 4The anom{mmthPoeéﬁﬁfComd MS)m/e = 3 (M+H 9 waspoeparedm p.
>250 [err] G y ; oo L dance
[ ]qr@agTd&%trxgé Frith 8¢ glnlcl %1% lé%dmog@%_llﬁigﬂqg%m 3,4LAhGEEES

with the gener : rQ-5-

met hoxy- 1( meihamlﬁ%ﬁéwmbtg enongpximeargrphenylsl,3.8- (i azaspiro [4. 5]
decan- 4- onetriazdspiro[4.5]decan-4-one. Exanpl e 48
(S)-8-1ndan-1-yl -1-phenyl -1, 3,8-tri aza-spiro[ 4. 5] decan-4-one hydrochl ori de
(1:1) The title conmpound, mp. >ﬁ50 | grrlhc dec. and Ms: nfe = 348.4
(M+H[ er rlf) was prepared in accor t he general nethod of

exanpl e 44 d

exarpl e 44 {$)%8%h3ka1-y13-phdAY 38 42 RRSNIL aduIBRidRoxy! i ¢
(RS) - 8- (6- dd:br 0- 1, 2, 3, 4-t et rahydr o- napht hal en- 1-yl ) - 1- phenyl -1, 3, 8-tri aza-
spiro[ 4. 5] decan- 4-one hydrochloride (1:1)
The title compound, m.p. >250 °C dec. and MS: m/e = 348.4 (M+H") was
prepared in accordance with the general method of example 44 from (S)-1-

15 indan-1-yl-4-phenylamino-piperidine-4-carboxylic acid amide.

spiro[4.5]decan-4-one hxdrochloride (1:1)

The title compound, m.p. >250 °C and MS: m/e = 396.2 (M+H") was prepared

2 in accordance with the general method of example 11 from 6-chloro-3,4-
dihydro-1(2H)-naphthalenone oxime and 1-phenyl-1,3,8-
triazaspiro[4.5]decan-4-one.

Example 50

1-Phenyl-8-(6,7.8,9-tetrahydro-56H-benzocyclohepten-7-yl1)-1.3,8-triaza-
25 spiro[4.5ldecan-4-one hydrochloride (1:1)

The title compound, m.p. >250 °C and MS: m/e = 376.3 (M+H *) was prepared
in accordance with the general method of example 1 from 5,6,8,9-tetrahydro-
7H-benzocyclohepten-7-one and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.



The title conmpound, mp. >250 [err]C and M5: nmfe = 396.2 (MtH err]) was
prepared 20 in accordance with the general nethod of exanple 11 from

6- chl oro- 3, 4- di hydr o- 1( 2H) - napht hal enone oxi me and 1-phenyl -1, 3, 8-
triazaspiro [4.5] decan-4-one. -924 - Exanpl e
50

1- Phenyl - 8- (6, 7, 8, 9-t et rahydr o- 5H benﬁg@@ﬁpt en-7-yl)-1,3,8-triaza- 25
spiro[ 4. 51decan- 4- one hydrochl oride (1: The title conmpound, m p.

>250 [ er r] C(RAUSME-Flilsrorchtsfah-ANEHIaf 'Hdméﬂ? Soursmr-eirol4.5ldecancporance
wi th the genpera t hod .of, exanpl e romb5, 6,8, 9-tetrahydro-

TH benzocyc&é‘#&ﬁlgﬁgg? .}c )and 1-phenyl -1, 3,8-triazaspiro[ 4. 5] decan- 4- one.
-24 - Exanpl e 51

(RS) - 8- ( 6- FTher titletvoramount, yh)p. »25A6 and MSsm/e ~a382.8 {M-ef2) ﬁ']adepmpaﬁebne
hydr OCh' %rH'[ i ra]Q: 1Jd)ance vnti’ihcﬁ tgegie?aPB{HQBU df eﬁh&plﬁ%ﬁoﬁkﬁ{ élff& ?’50 4o f =

382.2 (M repare I n accor ance he gener

exanpl e 11 "F nzopyran-4-ogetpxdmes- and 1-phensdph Mtriazaspizgki me and
1- phenyl - 1, 34 8]dédadzduipie’ O- [ 4. 5] decan- 4- one.

Exanpl e 52

(RS) - 8- (6-Chl oro-chroman-4-yl)-1-phen 1,3, 8-triaza-spiro[4.51decan- 4-one
10 hydrochl oride (1:1) The titl e&é@&%&, mp. >250 [err]C and M&:

me = 398.2 [ wa
met hod of e e

M AT) -5~ 35240 -LT1aZars50 2. 2106Ca] ,‘,
OXI me ani 1h§ﬂgggl_ﬂ_ma.ﬂ__)_ tri azaspl ro [4.5] decan-4-one. 15
Exanpl e 53

R) - 1- Ph

Spi ol 4 Ei‘ég‘é%n%. R ’ﬁ% . 30“?3"9%?%9”“9%‘-“ 39812%*%“’@%@&’;;&”9‘1

>250 [ err] Cl@geond genexalmeathpd of gzamnle ddcirom oro-2,3-
d1hydro-4H— -benzopyran-4-one oxime and 1-phenyl-1,3,8-

triazaspiro[4.5]decan-4-one.

15 Example 53

(R)-1-Phenyl-8-(1,2.3 4-tetrahydro-naphthalen-1-y1)-1.3,8-triaza-
spiro[4.5ldecan-4-one hydrochloride (1:1)

The title compound, m.p. >250 °C and MS: m/e = 362.2 (M+H") was prepared
in accordance with the general method of example 44 from (R)-4-

2 phenylamino-1-(1,2,3,4-tetrahydro-naphtalen-1-yl)-piperidine-4-carboxylic
acid amide.

Example 54

(S)-1-Phenyl-8-(1,2.3 4-tetrahydro-naphthalen-1-v1)-1,3 8-triaza-
spiro[4.5]decan-4-one hydrochloride (1:1) :

25 The title compound, m.p. >250 °C and MS: m/e = 362.2 (M+H") was prepared
in accordance with the general method of example 44 from (S)-4-
phenylamino-1-(1,2,3,4-tetrahydro-naphtalen-1-yl)-piperidine-4-carboxylic
acid amide.



I n accordance with the general nethod of exanple 44 from (R)-4- 20

phenyl am no- 1- (1, 2, 3, 4-tetrahydr o- napht al en- 1-yl ) - pi peri di ne-4-car boxylic
acid am de. Exanpl e 54

(S)-1-Phenyl -8-(1, 2, 3, 4-tetrahydro-napht hgken-1-yl)-1,3,8-triaza-

spiro[ 4. 5] decan- 4- one hydrochl oride (1:1) 25 The t|tIe conpound, mp. >250
[err]C and MS. nife 362.2 (MrH err]) @q-;sared I n accordance with

t he general nethod of exanple 44 from

pheny' am noyge( 17 Gl SRRV PABILE 81 Bl )Pl periine. & garbowy!
Exanpl e 55 hydrodiR6¥ride-(141)Chl or o-i ndan-1-yl)-1-phenyl -1, 3, 8-triaza-spiro
[ 4. 5] decan- 4- one hydrochl ori de (1:1) The title conpound, whi te

ccor dance. 3;?&%3*9%1%%“ “?%d%%%géﬁ%’fme@%?d G M e 20208 Y
chl oro-i riﬁdaWa:'e‘-maa in-geerdance With-the gerespl nudthod] dfexampleS# from 4-

Exanpl e 56 chloro-indan-1- d 1-ph -
(RS) - 8- (Chrgné)rll‘oinyla?-logﬁear% 1p engltlr’?asztan%"fol tpll[‘oz{‘t‘aﬁ]](ciiee%aann%o one

hydrochloride (1:1) 10 The title conpound, white solid, mp. 240 [err]C
(dec.) and Ms: me = 363 (Merr]) n&é&@ﬁéﬁared I n accordance with the

gener al nethod of exanple 11 from 4- chronanone oxi me and

1- phenyl - ' )

Exanpl e 57

(RS) - 8- (5-NE¥%%%%ﬂ%%g%§l%J | )-1-phenyl -1, 3,8-triaza-spiro[ 4. 5] decan-4-one
15 hydrochl gride (1:1) The title co 8d white solid, mp. >220

[err]C d8d Whe tikle comppand, whits selid, m.p. 2403Cideprand MS: avecr aﬁaéM Wi th
the gener aI wiagprepaséd %Qiﬂ?&z‘i‘la%efvmﬁ‘tﬁe generHPiﬂB%ﬁXd'o‘?‘@zQiﬂpl@rﬁ A3¢th 4-
1- phenyl - 8-triazaspirolf4. é—';]ld can-4

' chromanone gxm e an enyl- 8 -triazaspiro[4.5]decan-4-one.

Example 57

15 hydrochloride (1:1)

The title compound, white solid, m.p. >220 °C and MS: m/e = 378.3 (M+H")
was prepared in accordance with the general method of example 34 from 5-
methoxy-indan-1-one and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.

hydrochloride (1:1)

The title compound, light yellow solid, m.p. >220 OC and MS: m/e = 378.3
(M+H") was prepared in accordance with the general method of example 34
from 4-methoxy-indan-1-one and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.

253 Example 59

hydrochloride (1:1)

The title compound, light yellow solid, m.p. >220 °C and MS: m/e = 384.3
(M+H") was prepared in accordance with the general method of example 34



Exarrpl e 58 2
(RS) - 8- (4- Met hoxy-i ndan-1-yl)-1-phenyl -1, 3,8-triaza-spiro[ 4. 5] decan-4-one

hydrochl ori de (1:1) The title conpound, light yellow solid, mp.
>220[err]C and M5: me = 378.3 (MH epgl) was prepared in accordance
with the general met hod of exanple 34 from 4- met hoxy-i ndan- 1-one and

éx 22&”%' 55 » frotn PH-A¢8ARpREHylen]1d68EBnd- RPBenyR?,3,8-triazaspiro[4.5]decan-4-

(RS) - 8- (AcefABBht hen- 1-yl) - 1- phenyl -1, 3, 8-tri aza- spi r o[ 4. 5] decan- 4- one

hydrochl oride (1:1) The title conpound, light yellow solid, mnp.
>220[err]C and MS. nie = 384.3 ( MEpatplé BOwas prepared in accordance
with the general nethod of exanple 34

-26 -

RE)8:
1- phenyl -
Exanpl e @0 ydrochlondesl 1!
(RS) - 8- (5- Met hoxy-i ndan- 1-yl ) -1-phenyl -1, 3, 8-tri aza-spiro[ 4. 5] decan- 4- one

5 hydrochl omh@enﬂécéﬁlpound Hg‘htty'e o@ §dHHJ r f»zho@c aﬂ&'MS“’n?/@'-' 878.81 p.

i eh ehe) gelUt'S b uopteadsnprceordanad Wi ol G5iodoh SRl Bh

1- phelny| és 1, ﬁ'ogn 5~nRtheRy-ind 4n-3} siec and4t-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.
Exanple 61 1

(RS)-8-(5-1so-Propyl-indan-1-yl)-1-ph Xln e%18 triaza-spiro[4.5] decan-4-on
e hydr ochl oride (1:1) Thetig%e—cpé'rrpmmd, off white solid mp.
>220[err] C and NS rr1e 390. 2 (l\/HrH err]) was prepared in accordance

W t h thelOge N N g B 1 AN l 1 8 t 77 D D4k e

and 1- phenyh;gar&}ﬁohabgampl ro[4 5] decan 4-one. 15
Exanpl e

The title compound, off white solid m.p. >220 OC and MS: m/e = 390.2 (M+H*)
was prepared in accordance with the general method of example 34 from 5-
iso-propyl-indan-1-one and 1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one.

15 Example 62

8-(3-Phenyl-1,2.3.4-tetrahydro-naphthalen-1-yl)-1-phenyl-1.3 8-triaza-
spiro[4.5]1decan-4-one hydrochloride (1:1) (mixture of diast. racemates)

The title compound, white solid, m.p. 203 OC and MS: m/e = 438.3 (M+H")
was prepared in accordance with the general method of example 11 from 3-

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

spirof4.51decan-4-one hydrochloride (1:1)

2% The title compound, white solid, m.p. >220 °C and MS: m/e = 392.2 (M+H")
was prepared in accordance with the general method of example 11 from 7-
methoxy-3,4-dihydro-1(2H)-naphthalenone oxime and 1-phenyl-1,3,8-
triazaspiro[4.5]decan-4-one.



8- (3-Phenyl -1, 2, 3, 4-tetrahydro- napht hal en-1-yl ) - 1- phenyl -1, 3, 8-tri aza-
spi ro[ 4. 5] decan- 4-one hydrochloride (1:1) (m xture of diast. racemates)
The title conmpound, white solid, mp. 203[err]C and M5. mfe = 438.3

(MtH err]) was prepared in accordancegpith the general nethod of
exanple 11 from 3- 20 phenyl - 3, 4-di hydr o- 1( 2H) - napht hal enone oxi ne and

1- phenyl -1, 3, 8- triazaspiro [4.5]Ed e $40ne.

Exanpl e 63 (RS) 8- (7 I\/Et hoxy

-1,2,3,4-tejdé y £ y y
spi r o[ 4. 5] d&} HlRRA o e Z 1 H-te
solid, mp.g Mechlpﬁdgu :NE: n1e = 392.2 (IVHrH[err]) was prepared in

accordance with the general nethod of exanple 11 from 7-

met hoxy- 3, 4’1‘3&*\‘% Qoﬂn&)_%%xdn ARt BROFRNMHLh P A% ACREELY hnd MSBm/e =

triazaspiro
-27 - +H ) was prepared in accordancewith| theazeneral method of

(RS) h8d(ACﬁ|9§mgt@aﬂoml (RS} fﬂgédwa EFHEEJIY&DJLﬁh&ﬂL}] ?@-spl ro[|4 3] decan- 4-
one hydroch] qri e ol i m p.
>185 [err] @Tﬁﬁswséﬁﬁﬂﬁcaqﬁié’m é%h&%hggﬂﬁdg R}Sﬁmgélrseed in
accordance with the general nethod of exanple 4 from

(RS) - 8- (acenapht hen-1-yl)-1- phenyl - 1, Bx8mple 65t ri azaspi r o[ 4. 5] decan- 4- one
hydrochl oride (1:1) and nethyliodide

Exarrple 65 - D \ 'l ()= = 0 D -~ -7 - >
D hydr o- 5H & t:DD 0-5H enzoagcogi_:e y1)-1 e’_113ta a:

spi r o[ 4.18] dgpizg 'L‘ﬁ‘ Aviene hivdrochloride(ji:1 Thetltle conpound, white
solid, mp. >220 [err]C and M5: mle = 424.3 (MtH err]) was prepared in
accor dance %bh;ﬁlé@oﬁ%@ﬁhd' wiEtdeslid) fm g% 3B0CQ aiidoMIS: nffe = 4243(M+H)

?Lhé?r geg;ﬁe%zo 3 g.]rchgrll %.-ccéa %%ge m%ﬁ%h%ngdenergpmeﬁm& O%WR} a4 é‘ aZ%S'PI ro

dlhydro-rhbenzo[a,c]cyclo-hepten—G -one and 1-phenyl-1,3,8-

triazaspiro(4.5]decan-4-one.

15 Example 66

8-(1,2.2a.3.4.5-Hexahydro-acenaphthylen-1-yD)-1-phenyl-1,3.8-triaza-
spiro[4.5]decan-4-one hydrochloride (1:1) (mixture of diast. racemates)

The title compound, light brown solid, m.p. 293 OC (dec.) and MS: m/e = 388.2
(M+H") was prepared in accordance with the general method of example 34

20 from 2a,3,4,5-tetrahydro-2H-acenaphthylen-1-one and 1-phenyl-1,3,8-
triazaspiro[4.5]decan-4-one.

4-one hydrochloride (1:1

%5 The title compound, light brown solid, m.p. 251 °C and MS: m/e = 398.3
(M+H") was prepared in accordance with the general methods of example aa
and 44 from 4-phenylamino-1-(2,3-dihydro-1H-phenalen-1-yl)-piperidine-4-
carbonitrile without isolation of the intermediate amide.



8-(1, 2, 2a, 3, 4, 5- Hexahydr o- acenapht hyl en- 1-yl ) - 1- phenyl -1, 3, 8-tri aza-
spi ro[ 4. 5] decan- 4-one hydrochloride (1:1) (m xture of diast. racemates)
The title conmpound, light brown solid, mp. 293 [err]C (dec.) and M5: me =

388. 2 (MtH err]) was prepared in accopglance with the general nethod of
exanple 34 20 from 2a, 3, 4, 5-tetrahydr o- 2H acenapht hyl en- 1- one and

1- phenyl -1, 3, 8- triazaspiro[4.5] dgggmp_}egge.

Exanpl e 67

(RS)-8-(2,3 l;aza- sp| ro[ 4. 5] decan
- 4- onerhyr-oth . : 2 R STHIOTI e AR4-9ne n sol i d,
m p. 251 [eh mm&s 1 = 398.3 (IVHrH[err]) was prepared in
accordance with the general rret hods of exanple aa and 44 from

4- phenyl am | Nt 410 —

car boni t r| I'gﬁ\?\n %‘&%u?m? afl gﬁk‘b?@?ﬁaéoﬂa{, ﬁeglsgt?ahﬁ&qs fi/e = 384.3

-28 - H") was prepared in accordance w1t the generagmethods of example aa

(S)-8- (Acenéﬂﬂt:ﬁ@ﬂ‘bin Y$)-4%pl'[€i@'l'¥{mﬂo-:i~@'céﬁ ﬁre‘houy@i p‘ﬂriiﬁﬁemA one
hydr ochl ori de

e ¢ oun ht “br, solid, mp. 253
[err] C and §&D Hf b@@b"?ﬁ‘ﬂﬁ/&lﬂf‘&fo@ \Hﬁ%"‘ﬁ? ¢ e accordance with the

general nethods of exanple aa and 44 from
(S) - 4- phenyl am no- 1- (acenapht hen- 1- y| Expipde 68i ne- 4- carbonitrile

wi thout isolation of the internedi ate am de.
Exanpl e 69 (gy.g.

one

(R) -8-(Ace = 1- -Z-one 10
hydr ochl8r i hed ride (1:1he title corrpound white sol i d, mp. 270 [err]C
and Ms: me = 384.3 (MtH err]) was prepared in accordance with the

general nmet TR0 c62aPFRNES wiAté86lid, m. #4270 Aand MS: m/e = 384.3 (M+H")

(R) - 4- pheny| am no- 1 cena en-1-yl) eridi ne- -garbpnitri

wi t hout i soWéﬁHﬁpﬁf‘g‘fﬁ% %cﬁ?"éff'fﬁ’é&.‘ﬁb gfﬁ era Fos oPexampies aa and

Exanmpl e 70 44 from (R)-4-phenylamino-1- (acenaphthen— -yl) piperidine-4-carbonitrile
without isolation of the intermediate amide.

15 Example 70

8-(2.3,3a.4,5.6-Hexahydro-1H-phenalen-1-y1)-1-phenyl-1.3 8-triaza-
spiro[4.5]ldecan-4-one hydrochloride (1:1)

The title compound, white solid, m.p. 246 °C and MS: m/e = 402.4 (M+H")
was prepared in accordance with the general method of example 11 from

20 2,3,3a,4,5,6-hexahydro-phenalen-1-one oxime and 1-phenyl-1,3,8-
triazaspiro[4.5]decan-4-one.

25 The title compound, white solid, m.p. 285 °C and MS: m/e = 396.1 (M+H")
was prepared in accordance with the general methods of examples aa and 44
from 4-phenylamino-1-(fluoren-9-yl)-piperidine-4-carbonitrile without
isolation of the intermediate amide.



8-(2, 3, 3a, 4, 5, 6- Hexahydr o- 1H phenal en- 1-yl ) - 1- phenyl - 1, 3, 8-tri aza-

spi ro[ 4. 5] decan- 4-one hydrochloride (1:1) The title conpound, white
solid, mp. 246 [err]C and M5: me = 402.4 (MtH err]) was prepared in
accordance with the general nethod of exaggple 11 from 20

2,3, 3a, 4, 5, 6- hexahydr o- phenal en- 1- one oxi ne and 1-phenyl -1, 3, 8-

triazaspiro [4.5] decan-4-one. Example 72
Exanmple 71
8- (Fl uoren- 9- rochl oride

(Jd
‘c‘.

(1:1) 25 THE
396. 1 ( M+H[ gpirbl4. 5]decm$4-@ Mesbhland@gmgance vmth the general met hods of

exanpl es aa and 44 from

a-ohenyl am g 1364 LUSLENGS: W b 00RECCAAPMS AP A BL MY WU prepared

|solat|on 0

- 29- in accordance with the general method of-ezampple 12 from 5-methyl-3,4-

(RS) - 8- (5 I ,?ﬁg;h l4e L _phenyl -1, 3,8-tri aza-
spiro[ 4. 5] 'c\i/gﬂgdrz lo(%gﬁ ycﬁ ochl ori %H& ! ﬁhé%e %Pgsle conpound, m p.

>250 [err]dléﬁaa%m arrd-ong. IVHH[err]) was prepared 5 in accordance
with the general net hod of exanple 11 from 5-net hyI 3 4-

di hydr o- 1( 2H) - napht hal enone oxi me andExapipdey¥8- 1, 3 triazaspiro [4.5]
decan- 4- one. Exanple 73

(RS) - 8- (Ace Lhan- hem 17 Q- Bl élll_ 2can-

4- 10 one hv- 0
272 [errpC anﬂ_hxﬁmhlemm&lz (l\/HrH[err]) was prepared in accordance

wi th the general nethods of exanples aa and 44 from

(RS) - 1- (aceqpphy @@o&xﬁbhhd4w@:§ﬁé3§ﬁlm qn Bere %‘aﬁ@)M}S l%?/e'£M@8*2“(‘M+H*

carbonitrile wt éso l'ation of hntermeai a&n F

Exanpl e 74 Was prepare in accordance Wl e gener metho s of examples aa and 44
from (RS)-1-(acenaphthen-1-yl)-4-(3-chloro-phenylamino)-piperidine-4-

carbonitrile without isolation of the intermediate amide.

15 Example 74

hydrochloride (1:1

The title compound, white solid, m.p. 268 OC and MS: m/e = 398.3 (M+H")
was prepared in accordance with the general methods of examples aa and 44

20 from (RS)-1-(acenaphthen-1-yl)-4-(m-tolylamino)-piperidine-4-carbonitrile
without isolation of the intermediate amide.

hvdrochloride (1:1

25 The title compound, white solid, m.p. 266 °C and MS: m/e = 398.3 (M+H")
was prepared in accordance with the general methods of examples aa and 44
from (RS)-1-(acenaphthen-1-yl)-4-(p-tolylamino)-piperidine-4-carbonitrile
without isolation of the intermediate amide.



(RS) - 8- (Acenapht hen-1-yl)-1-(mtolyl)-1,3,8-triaza-spiro[4.5]decan-4-one
hydr ochl oride (1:1) The title conpound, white solid, mp. 268 [err]C
and Ms: me = 398.3 (MtH err]) was prepared in accordance with the
general nethods of exanples aa and 44 20 _fghom

(RS) - 1- (acenapht hen-1-yl)-4-(mtolyl am no)-pi peridi ne-4-carbonitrile

wi thout 1solation of the internedi atemﬁ

Exanpl e 75

(RS) - 8- (Aceng ri aza; Spl ro[4 5] decan 4- one
hydr ochl ori e S o2z i SEFSUREY-DAS 9 Ae g
and Ms: Me@rwﬁzargwméﬂ) ) was prepar ed I n accordance W t h the
general nethods of exanpl es aa and 44 from

(RS)-1-(ace Lan no bperi car

wi t hout i soﬁq}%hgoﬂg c]on} ﬁq‘ﬁt"@%ﬁ% iiema %‘P dnd MS; 276 2 B t(M*‘I'? )
-30 - 5 was prepared in accordance with the gefmmiphethbds of examples aa and 44

(Ra)-8 Qﬁg?ﬁﬁﬂﬁéémm%ﬁ. 3)“ §r@§;ﬂtrﬂ%" ok S AR AR BRG] [Eoe
274 [err] C &Afbomatrilg with atiomH-plethe Ptemtpraapuieed in accordance

with the general nethods of exanples aa and 44 from

(RS) - 1- (acenapht hen- 1-yl ) - 4- ( 3- net hOXMMéW no) - pi peri di ne- 4-

carbonitrile without isolation of the I nternedi ate am de.

Exanpl e 77 Q. nam en-1oyD-1 (A r " 8-triaza-spirol4 Bldeean.
(RS) - 8(AceAc.e aphthen-dyl methoxyphenyl)~1 3.8-trigza-spirol4 fldecans . 4
- 10 4- ole Hyotreohydrochdieridd (1.} The title conpound vvhlte solid, mp.
262 [err]C and M5: me = 414.2 (I\/HH[err]) was prepared in accordance
with the geme%u@%bﬁ%%naf 296b 3¢ and M4 We = 414.2 (M+H*)
(RS) - 1- (acenapht hen- 1yl ) w?ﬁ oxy henyl an%rno - pi peerr (% ne-g\-/I

car boni t ri | #agi puepared é%laa‘f’?’iﬁ?-"&? with the: genaral metheds of examples aa and 44
from (RS)-1-(acenaphthen-1-yl)-4-(4-methoxy-phenylamino)-piperidine-4-
carbonitrile without isolation of the intermediate amide.

15 Synthesis of Intermediates

Example aa

(S)-1-Indan-1-yl-4-phenylamino-piperidine-4-carbonitrile (27 mmol) was
added dropwise at room temperature to a mixture of acetic anhydride and

20 formic acid (40 ml each). The mixture was stirred for 16 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).

25 Ammonia (28%, 10 ml), water (10 ml) and hydrogen peroxide solution (33%
in water, 5 ml) were added. The mixture was stirred for 2.5 h at room
temperature, quenched with cold water (50 ml) and extracted with
methylene chloride. Organic phases were pooled, dried with sodium sulfate
and concentrated. Chromatography on silica gel (methylene

30 chloride/methanol, 98:2) yielded the desired product as a solid. 1.0 g (11%) of
(S)-1-indan-1-yl-4-phenylamino-piperidine-4-carboxylic acid amide, m.p. 194-
195 °C and MS: m/e = 336.2 (M+H?).



15 Synthesis of Internedi ates Exanpl e
aa (S)-1-1ndan-1-yl -4-phenyl am no- pi peri di ne-4-carboxylic acid am de
(S)-1-1ndan-1-yl - 4-phenyl am no- pi peri di ne-4-carbonitrile (27 muol) was
added dropwi se at roomtenperature to a pgxture of acetic anhydride and 20
formc acid (40 m each). The m xture was stirred for 16 h at room

tenperature. Sodi um hydroxide sol uti ogzwafpladied (pH = 7) and the m xture
extracted-with ethylacetate. O ganic phases were pool ed, dried with sodium

sul fate and (SEmCIQMa&ﬁl§ﬂ~4-@é%&ﬂmaﬂmﬂnéw-é&%oﬁ@dﬂ1@ﬁ hyl acet at e)
yi el ded the fornyl ated am ne I ch was dissolved 1n t-butanol (60 m). 25
Ammoni a (289 , ter (1.0 a hydr oagen peroxi de. sol ytion %
et or 5 O b L eRperidinert-bpfTer pmoBOFRs BiFlreindaetiq 2gy
t enper at ur e mluAniliee (33 nhmobl dandatrimetiifisily)ecyanitiee(@lr mmell werehadded and
met hyl eng ¢ rﬂé'g& [0 dvETIN: 3 | | t | | fate
and Zoncg'snt lrﬁzi_tge . Eﬁr oma'[]é O&Fggﬁ??%r?@ihﬁiaggggédte(ﬁgéﬁg}lgﬁehﬁwé&mfu
chl ori de/ mefhidre Wes: pyusgdeinte olt argrmonia gopteniu (Water/28%amemoniap g
(1_1;/0 of 5?@3%1)0%%‘5%1%10%%0' ijgﬁfﬂrg‘fb PH 3@&%&%&&&&@& kawy! i c acid
?gn 1- € mp. met%_ylene cﬁl%ric{e? réllgan?l'cr:] phases weEg;rﬂgf%d,ég(iM W[lgl'rl r.s]o%lium sulfate
Egg - i : ndanahdyc’ron@gntl&_tyd.aﬁi'mammgdrﬂfmﬁlz disthyhhet Iyliélded the des{zjed .
-1- 1 ngan- 1-yl -.pi peri gdi;ng-4- D vwas di ssol ved in acetic,.aci
(o - R phdnorab & i 80's P80 B (ST Fidedin e Sheletamh R AR
added and Barbpmituile, on.p. 18%-160i iC etdfMB: ade i 3188 Mok X enper ature. The
reaction m xture was poured into cold amoni a solution (water/28%

anmoni a, 50m /30m ). The sol utionE#gﬁnggj&bsted to pH 10 and extracted

W th met hyl ene chloride. Organic e pooled, dried with sodi um

sul fate NY-T5AaRE ididev8loplel | zation from diethyl ether yielded the
desired 10 product as a solird. 8.1 g (80% of

(93 ndam 1 s phenyl o R 1S e in BRASST e AP ol 160
Exanpl e Bmc carbdrte 13/7Tmiamol) - ynhd r-gthyl-dimetHylehexo-piperfdinidmbivdideé (Bene (37

and 1- ot ny! TR0 Apoifed 1Rl 30 D el hRIG M heSAERERR il AR )

wat er (30 nifgr 3@ meinadVeterawds taldded; sthanel weas rehoved:in vacus and3hemnesidusat er
was added, §{3ERiradRd WRABCMBETIARARE Crdtie pR8séLHeft Pooled, dried with
scdium sulfate and concentrated. Chromatography on silica gel
20 (ethylacetate) yielded the desired product as an oil. 7.1 g (90%) of (S)-1-indan-
1-yl-piperidine-4-one, MS: m/e = 216.4 (M+H").

The title compound, m.p. 193-195 °C and MS: m/e = 336.2 (M+H") was
25 prepared in accordance with the general method of example aa from (R)-1-
Indan-1-yl-4-phenylamino-piperidine-4-carbonitrile.

Example af

The title compound, m.p. 158-159°C and MS: m/e = 318.3 (M+H") was
30 prepared in accordance with the general method of example ab from (R)-1-
indan-1-yl-piperidine-4-one, aniline and trimethylsilylcyanide.



was extracted wth ethylacetate. Organic phases were pooled, dried with
sodium sul fate and concentrat ed. Chronmatography on silica gel 20

(ethyl acetate) yielded the desired product as an oil. 7.1 g (90% of
(S)-1-indan- 1-yl - pi peridine-4-one, Mg.nme = 216.4 (MHerr]).

Exanpl e ad (R) - 1- I ndan- 1-yl - 4- phenyl am no- pi peri di ne-4-carboxylic acid
am de The title conpound, mp. I3k herr]C and Ms: nfe = 336.2

(MtH err]) was 25 prepar ed in accordance w t he general nethod of exanple
aa from (R@&):-1-Indah ididreph@fil anm no- pi peri di ne-4-carbonitrile.
Exanpl e af (R -1-1 naan 1-yI' - 4-phenyl ani no- pi peri di ne-4-carbonitril e

The title 59 err Mt

30 pr epar em%t\{'@%S?Mﬁ%m% 'Pk gﬂé]%e?g&%‘)h‘gas & egagﬁgg}!ﬁag%&? (R) 1-

i ndan- 1- y| - withethelgemersl anethodnefl éxsanpledad fitome (R)-1saminaipdandend 1-ethyl-
-32 - A Exanpl e ag

(R -1-1 n(s:lan ﬁhypl)|4p%}rnl) gl%er_l -ncljﬁm 1OdJ'de"I'he title conpound, MS: nfe = 216.4
(MtH err]) was prepared in accordance with the general nethod of

exampl e ac from (R) 1- ani noi ndane andXample/ah 5

1- et hyl - 4- gxo0- per| di ni um i odi de.
Exanpl e ah (R)-4-Phenylamino-1-(1,2,3.4-tetr.

(R -4- Phenyéag{mo Ld -acid Ansidé- t et r ahydr o- napht al en- 1-yl) - pi peri di ne- 4-

car boxyl ic acid am de The title corrpound mp. 182-184 [err]C and Ms:
ni e 350. r was 10 dAdl r C ' ener al
ooy SThYHACLEhboNes 0 PIEPEEEYC! S @ SRS ARNC 3ot 8 (i) SoLY

phenyl and noprepatred if at:cbniarweym‘rb ﬁmpgnmémihmebhlo)i qofi gxramaplienaa framar(Bodi-tri | e

( R) - 4- Pheny? %erﬁlyﬁlo 51 % 344ttg%rah[¥d5r 0- ﬁapﬁté}[ r'y I?prR 3n%1|np?é‘%_|c 1%%:!1 1_'11e
carbonitrile 15 (R) 1 2,3, 4- Tetrahydro 1- napht hyl am ne (16 mmol ) was
di ssol ved i n et hanol (30 m). Potlsample abrbonate (9.3 mmml) and

1-et hyl - t hyl - 4- oxo-
y X hen )l(ammo-l- 1.2 .3 4-tetrahvdro-naphtalen-1-vl)-piperidine-4-

carbonitrile

15 (R)-1,2,3,4-Tetrahydro-1-naphthylamine (16 mmol) was dissolved in ethanol
(30 ml). Potassium carbonate (9.3 mmol) and l-ethyl-1-methyl-4-oxo-
piperidinium iodide (23 mmol) dissolved in water (30 ml) were added and the
mixture was refluxed for 1 h. Water was added, ethanol was removed in
vacuo and the residue was extracted with ethylacetate. Organic phases were

2 pooled, dried with sodium sulfate and concentrated. Chromatography on
silica gel (ethylacetate) yielded (R)-1-(1,2,3,4-tetrahydro-naphtalen-1-yl)-
piperidine-4-one which was dissolved in acetic acid (11 ml). Aniline (14
mmol} and trimethylsilylcyanide (13 mmol) were added and the mixture
was stirred for 1.5 h at room temperature. The reaction mixture was poured

25 into cold ammonia solution (water/28% ammonia, 70ml/30ml). The solution
was adjusted to pH 10 and extracted with methylene chloride. Organic
phases were pooled, dried with sodium sulfate and concentrated.
Crystallization from diethylether yielded the desired product as a solid. 8.1 g
(80%) of (R)-4-phenylamino-1-(1,2,3,4-tetrahydro-naphtalen-1-yl)-piperidine-

30 4-carbonitrile, m.p. 152-153 °C and MS: m/e = 332.3 (M+H").



pi peridiniumiodide (23 mmol) dissolved in water (30 m) were added and the
m xture was refluxed for 1 h. Water was added, ethanol was renoved in
vacuo and the residue was extracted with ethylacetate. Organi c phases were
20 pooled, dried with sodiumsul fate andggoncentrated. Chromatography on
silica gel (ethylacetate) vyielded

(R -1-(1, 2, 3, 4-t etrahydr o- napht al en- 1#%3)@]EIE aj pi peri di ne-4-one whi ch was

di ssolved in acetic acid (11 m). Ani nmol ) and

trimethyl si (g gyPdAlAali dolTol b e ft@tﬁﬂgaﬁo.aaghm%nni%m%igeridinms_ stirred
for 1.5 h at room_Ienperature. e reaction Xt ur e S ure into cold
ammoni a sol G&M&%ﬁ%&mni a, 70m /30mM ). The sol ution was
adjusted to pH 10 and extracted with nmethyl ene chloride. Organic phases
wer & pool ed Tharfitlé condgouant] mi/p. 186¢ E7e°CaddVIS: efer-a860.3 (M+H") was _
Grystal ligapoh dLP Lk hXhel it the'gdodriBetiosd bPxBLRTSh SSmi o' ¢

( R) - 4- pheny phenylarhid-1X132.8;4-t¢trahydronaphtalahehyl)-piperidiped-cirbenitsile.
4-carbonitrile, mp. 152-153 [err]C and M5: me = 332.3 (MrH err]).

-33 - npl e aj
(S)-4-Phenyl am no-1-(1, 2, 3,4-tet rahyd%%ﬁ'@?en- 1-yl) - piperidine- 4-
carboxylic ag).4.-PreAami eolg iiEtaAE 30:-diDéri
me = 350.3 er. prepar ed
met hod of eX@FIEEEELfrom (S)-4-
phenyl am no- 1- (1, 2, 3, 4-tetrahydr o- napht al en-1-yl ) - pi peri di ne-4-carbonitrile
.( S -4 th I'I‘he_ title fox(nlpo;nd, Arfn.p. 152;1153 °C EndhrMSenﬁbf 3:|32.3 (M+H") was

- 4- Pheny -4l -t et. r o- naght al-n - Eiedin -
Carbont t 11 BORSRE frordapts, SHERake StpUPRaR N fr bdiPRE bl i5E

332. 3 ( MtH 8;2,B)4-tetzahydrepd apaphthylamineor dance with the general mnethod of

exanple ai from (S)- 1, 2, 3, 4-tetrahydro- 1- napht hyl am ne.

Exanpl e al (RS)-2. 3-Di hydro- 1H phgagsia-4r Yyl -amne 15 To a stirred
m xture of 2, 3-di hydro-phenal en-1- one‘(TB@T 7.24 mmol ),

hydr oxyl am ng d,atc | qride. (0.85 g,,12.2 ymol) and water (6 m) was
added dr opwSBEE2FIY ELS ECHEER- A% afterwards a sol ution of
sodi um acetate (2.58 g, 19.0 mmol) in water (4 m). Stirring was

conti nued ofera atirred prixtwk off 2,8-dihlydrovphenale2dlwing (182 gd7l8d mmblpft er
cooling (i Cﬁyﬁf&@laﬁﬁﬁeiﬂ}drﬂchloride (0.85 g, 12.2 mmol) and water (6 ml) was
added dropwise at 75 °C MeOH (7.5 ml) and afterwards a solution of sodium
acetate (2.58 g, 19.0 mmol) in water (4 ml). Stirring was continued over a
period of 1.5 h, water (20'ml) was added and after cooling (ice bath) the solid
20 was collected by filtration. After drying in vacuo the crude product was
dissolved in 3.5 N NHy MeOH (100 ml) and hydrogenated over Raney-Nickel
(0.5 g, washed with MeOH) at RT for 17h. The catalyst was filtered off, the
solution evaporated in vacuo and the residue purified by column
chromatography on silica gel (dichloromethane/MeOH 9:1) to yield (RS)-2,3-
25 dihydro-1H-phenalen-1-yl-amine (0.95 g) as a brown oil.

Example am

The title compound, brown oil, was prepared in accordance with the general
method of example ac from (RS)-2,3-dihydro-1H-phenalen-1-yl-amine and 1-
30 ethyl-1-methy1-4-oxo-piperidiniu_m iodide.



20 Was collected by filtration. After drying in vacuo the crude product was
dissolved in 3.5 NNHerr]/ MeOH (100 mM) and hydrogenat ed over

Raney- Ni ckel (0.5 g, washed with MeOH) at RT for 17h. The catal yst was
filtered off, the sol ution evaporatedgyn vacuo and the residue purified
by col umm chromat ography on silica gel (dichloronethane/ MeCH 9:1) to
yield (RS)-2,3- 25 di hydro-1H phenal efiwlz ne (0.95 g) as a brown oil.
Exanpl e am (RS) - 1(23D|hydro 1%%‘!% 1-yl) - pi peri di ne- 4-one

The title u}: . d ,hthe gener al
met hod of eXx<Ppissiallidda - Ol gnatenslivihpiperidingrdrs and 1- 30
et hyl - 1- net legrbdnitiade pi per i d| ni um | od| de

-34 - Exanpl e an

Car boni tr1 1 40 becerogad R IRGME BIEPAs iaRa i <RErAnS ari e
accor dance genkralhmeti3od)ofiexain ahd'domf(mm 8-dibyéreiH-phenalen-1-yl)-

(RS)-1-(2, 35 &i?{ 4léhohenal en- 1-yl ) - pi peri di n-4-one.
Exanpl e ao pqlb l? Acenapht hen- 1-yl - ami ne To a cooled (O [err]C) and

stirred solution of (S)-acenaphthenol él 7§ g, 10.2 10 mmol ) and
di phenyl - phosphoryl azi de in tol uene (&&2 20\as added DBU (1.86 m,
12.3 mml) and stirring was continued at RT over a period of 20 h. The

reacti on m XRivAret@aphtekehdybdminien tol uene (2 x 50 m ), the conbined
organi ¢ phases washed wth water, dried (MJSO4) and evaporated in vacuo.

over PLGer P %85%@% Rl Sl Bt PR et Reg e ot 3t T 18
evapor at ¥ immol) and emid- phfyph@syl@asiqom taliene 637.5anlnwas taddedtBBUhphy
?g) S:al:la(r:]:pg%i gﬁ_m} (132_ g m"ihﬁ%o?)(”’?ﬁ% %ﬁ%&%%asq caﬂtlﬁﬁe&' 'a?'l‘?[‘ over a r%cxenod °f6%0 h.
xt)racted with tohu Eﬁ)géﬂagﬂ) the combined
organic phases washed with water, dried (MgSQO,) and evaporated in vacuo.
The crude product was dissolved in EtOH (120 ml) and hydrogenated at RT

15 over PtO;(0.24 g). The catalyst was filtered off, the solution evaporated in

(Merr]). e reaction mixture was e

vacuo and the residue purified by column chromatography on silica gel
(dichloromethane/MeOH 9:1) to yield (R)-acenaphthen-1-yl-amine (1.56 g) as
a pink oil. MS: m/e = 169 (M*).

Example ap
20 (S)-Acenaphthen-1-vl-amine

The title compound, pale yellow oil, MS: m/e = 169 (M") was prepared in
accordance with the general method of example ao from (R)-acenaphthenol.

Example a

(R)-1-( Acenaphthen-1-yl)-piperidine-4-one

25 The title compound, red-brown oil, MS: m/e = 252.2 (M+H") was prepared in
accordance with the general method of example ac from (R)-acenaphthen-1-
yl-amine and 1-ethyl-1-methyl-4-oxo-piperidinium iodide.



20 (S) - Acenapht hen- 1-yl - am ne The title conmpound, pale yellow oil, M5

me = 169 (Merr]) was prepared in accordance with the general nethod
of exanple ao from (R)-acenapht henol .
Exanpl e aq (R)-1-( Acenapht hen-1-yl)ggLperidine-4-one 25 The title

compound, red-brown oil, M5: me = 252.2 (MrH err]) was prepared in

accordance with the general method ongéﬁ%gquac from (R)-acenapht hen-1-
yl -am ne and 1-ethyl - 1- net hyl - 4- oxo- pi peri di ni um i odi de.

-35 - . Exanpl e ar (S)-1-¢(
Acenapht hen®= then-J-yl-pigeridine- itle compound, red-brown oil,
MS: me = 252.2 (MtH err]) was prepared in accordance with the general

met hod of eYhepitée gomipoomd| 8pd-brewapdil,diS: ta/e 5 252 HMVaE"anhs prepared in
EXSLBYL " g NG éé’jﬂgﬂ '‘thé régﬁepé dtR64 %?'exa}n?pk ac.fro.m (S)-acenaphthen-1-
acenapht Reny. Iayllylepﬁqﬁeh@hﬁblﬂnéﬂnd oxpipiperidiniumhiodidel e conpound, pal e
yellow foam Ms: mle = 354.3 (MtH err]) was prepared i n accordance with
the general nethod of exanple ab fronggfhple ak0

(acenapht hen-1-yl) - plperldln 4- one.

Exanpl e at
(S)-4-Phen Te CaCetap ety v t The
title conpound, pale yeIIow 0|I VB: rrle = 354 3 (I\/HH[err]) was prepared in
accor dance Ehelti & compound), patﬂmidbwffomnaMSenﬁb =f 348 (M+H" )\ was mappateh-

15 1-yl) - i Rehécirlafic@ With the general method of example ab from (R)-1- £X@npl e au
10 (acenaphthen-1-yl)-piperidin-4-one.

Example at

The title compound, pale yellow oil, MS: m/e = 354.3 (M+H") was prepared in
accordance with the general method of example ab from (S)-1-(acenaphthen-
15 1-yl)-piperidin-4-one.

Example au
1-(Fluoren-9-vl)-piperidine-4-one

The title compound, red-brown solid, m.p. 135 °C, MS: m/e = 263 (M") was
prepared in accordance with the general method of example ac from
20 ﬂuoren-9-_y1-amine and 1-ethyl-1-methyl-4-oxo-piperidinium iodide.

Example av

The title compound, white solid, m.p. 165°C, MS: m/e = 366.1 (M+H*) was
prepared in accordance with the general method of example ab from 1-
25 (fluoren-9-yl)-piperidine-4-one.



1- (Fl uoren-9-yl)-piperidi ne-4-one The title conpound, red-brown solid,
mp. 135 [err]C, MS. nfe = 263 (Merr]) was prepared in accordance with
t he general nethod of exanple ac from 20 fluoren-9-yl-am ne and

1- et hyl - 1- met hyl - 4- oxo- pi peri di ni um i odi dg.

Exanpl e av 4- Phenyl am no- 1- (fl uoren- -6y'l ) - pi peridine-4-carbonitrile
The title conpound, white solid, mp.,l65[err]C, M5 nfe = 366.1 (MtH err])
was prepared in accordance with t@é‘ﬁ-@éﬂ nmet hod of exanple ab from
1- 25 (fluoren-9-yl)-piperidine-4-one.
-36 - RS)-1-(A hthen-1-y1)-4-(3-chloro- iperidine-4-

(RS) - 1- (Acenaphbhgpid- vl ) - 4- (3-chl or o- phenyl am no) - pi peri di ne- 4-
carbonitril e——%ﬁr% title conpound, pale brown foam Ms: nie = 388.1

(MtH err]) s prepared 5.in accordance with the general ngthod of exanple
ab from 3- c\ﬁﬁmg‘t&ﬁqmn@nd, palgproms) fopm MS: mfern o8BS (MyHy) weas prepazedne.
(Ei;g;fphe( ?( in accordance xlivith the g;amlaral.l method of exam g_le ab Afrom %—chlq(ro-_alniline

-1- (Acena 71- - 4- (M amm np).- pj peri di ne-4-carbonitrile
The title céﬁﬁgmﬁ?@ﬁ%&@%ﬂr@é{ﬁﬁwn é‘i'— %68.2 (MtH err]) was
prepared 10 in accordance with the general nethod of exanple ab from
m t ol ui di ne and (RS) - 1- (acenapht héixaiaple)axpi peri di n- 4- one.
Exanpl e ay
(RS) - 1- (Acenpg A 3 A DG oJ-Jpn -
carbonitrilé i e ' . po Am_ V5. me =
M-H[ err S prepared i ccordance th the ey al t hod of
xarpl ¢ &b AiBrRgearmRayad, pale HPRTBaghALS: mb = 3853 (M+H was prepared
(RS) - 1- (mceinpiicbadanceywithpthie gesérad meéttdd of example ab from m-toluidine and

(RS)-1-(acenaphthen-1-yl)-piperidin-4-one.

Example ay

carbonitrile

15 The title compound, pale brown foam, MS: m/e = 384.2 (M+H") was prepared
in accordance with the general method of example ab from 3-methoxy-
aniline and (RS)-1-(acenaphthen-1-yl)-piperidin-4-one.

2 carbonitrile

The title compound, pale brown foam, MS: m/e = 384.2 (M+H") was prepared
in accordance with the general method of example ab from 3-methoxy-
aniline and (RS)-1-(acenaphthen-1-yl)-piperidin-4-one.

Example ba

The title compound, pale brown foam, MS: m/e = 368.2 (M+H") was prepared
in accordance with the general method of example ab from p-toluidine and
(RS)-1-(acenaphthen-1-yl)-piperidin-4-one.



Exanpl e az
(RS) - 1- (Acenapht hen-1-yl ) - 4- (4- nmet hoxy- phenyl am no) - pi peri di ne-4- 20

carbonitrile The title conpound, pale brown foam Ms: nie = 384.2
(MtH err]) was prepared i n accordance W_th t he general nethod of
exanpl e ab from 3- net hoxy- ani line an

(RS) - 1- (acenapht hen- 1-yl) - pi peri di n-

Exanpl e ba 25 frxiiifple A

(RS) - 1- (Acenapht hen-1-y| )-4-(p-tol yl am no) - pi peri di ne-4-carbonitrile
The title conpoﬂ'ﬁg,letﬁélfé)hﬁrf@&ﬁm%#?mmﬁltmlbafe zeaniacknrqdeiny the waual
pr epar ed mafnagcordance with the general nethod of exanple ab from

p-tol ui dine and (RS) - 1- (acenapht hen- 1-yl ) - pi peri di n- 4- one.
-37 - Exanmple A Tabl ets of the
foll ow ng conposition are manufactured in the usual Qg‘ﬁ%ﬁ%&
ng/ t abl et 5 Active substance 5
Lact ose 5 Active substance 45 5Corn starch
15 M croghysde?! | i ne cel lul ose 4534 Magnesi um
stearate 110
Tabl et wei gftorn starch oo Banmple B
Capsul es of MizPodr9sta¥nedc&lbileesi ti on are manufactured: g4
ny/ capsul e M Act.i ve gubs ance 10 15
Lact ose agnesium stearate 155 lcorn starch
30 10 Tablet weight 100
Example B
Capsules of the following composition are manufactured:
mg/capsule
Active substance 10
15 Lactose 155
Corn starch 30
Talc 5
Capsule fill weight 200

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

Example C

Suppositories of the following composition are manufactured:

25 mg/supp.
Active substance 15
Suppository mass 1285

Total 1300

The suppository mass is melted in a glass or steel vessel, mixed
80 thoroughly and cooled to 45°C. Thereupon, the finely powdered active



Tal c 5

Capsule fill weight 200 The active substance, |actose and corn
starch are firstly mxed in a 20 m xer and then in a comm nuting nmachi ne.
The m xture is returned to the m xer, the talc is added thereto and

m xed thoroughly. The m xture is filled y machine into hard gel atine

capsul es. bst ; . ‘Ei’;ﬁ | . | hqri es
of the foll O?/\Ilu. nsgaga?nl)sog' F?F%r?hglr.eetor?iglrﬁiu?téﬁe& re :mzlga scdlspersed co&BP&Q@, r’ﬁ’e

ng/ supp. maxtureds pevred jato suppository moulds of suitable size, left to coolj 3he

Supposi tory sitories are then removed from the moulds 4¥@acked ind.}viduall in
Tot al uppository mass is nelted 1n a glass olrr

1300 Tﬂ .
steel vessel WaKiBARFTRF Meh? ﬁ’éﬁl y and cool ed to 45[err]C. Thereupon, the
finely powdered active -38 -
substance is added thereto and stirred until it has dispersed conpletely.
The m xture is poured into suppository noulds of suitable size, left to
cool, the suppositories are then renoved fromthe noul ds and packed
individually in wax paper or netal foil.
- 39- 1. Conpounds of the general fornula




[err] wherein 5 Rerr] and R err] are, independently from each
ot her, hydrogen, |ower alkyl, or hal ogen; Rlerr] I s phenyl,
optionally substituted by |Iower alkyl, CF[err], |ower : for

hal ogen; and Rl err] s hydrogen, |0 aI kyl , o%g(%%%&g BEED
-C(O-lower alkyl, -C(O- 10 phenyl®, Iovver al k Sinavl wer

al kyl en-C(O O | ower al kyl, Iom kantrlyl C(O)Olovver al kyl ,
hydr oxy- 1 ower al kyl, | ower 2| over aIkyI | ower

al kyl -CH(OH) CF[ err], phenyl or benzyl, R[err] and R[err] alrieSheet Has Been Replaced
| ndependent |y fro each ot her,, hydrogen enyI | ower

di -1 ower al kyl PPERAS (o, bﬂﬂﬁneﬁabm aring, and 15 R[er &immm ,Hm
Rlerr] or R[err] may formtogether a saturated or unsaturated 6

menbered ring, A isad- 7 rrerrbered N%ed ring which may contain

t he het eroatom O or S, and pharnficeujlLgal |y acceptable acid

addition salts thereof. 20 2. A conpound acgording to claiml1,
wherein R err] and R err] are hal ogen. A conpound according to

(D.

claim2, wherein Rerr] and R[err] are chl O 4. A conpound

according to claim3 R!
(-)-8-(5,8-dichloro-1,2,3,4-tetra ht hyl - 2) - 1- phenyl -1, 3, 8-tri aza-
spiro [4,5]decan-4-on. > - 40-

5. A conpound according to claim nn,one of Rlerr] and Rerr] is
hydr ogen and the other is hal ogeﬁ RS R 6. A corrpo,;nd according to
claim5, wherein Rerr] or Rerr] is chloro. A conpound

according to claim6
wherein

5 Rl and R? are, independently from each other, hydrogen, lower alkyl,
lower alkoxy or halogen;
R3  is phenyl, optionally substituted by lower alkyl, CF3, lower alkoxy
or halogen; and
R4  is hydrogen, lower alkyl, lower alkenyl, -C(O)-lower alkyl, -C(O)-
10 phenyl, lower alkyl-C(O)-phenyl, lower alkylen-C(O)O-lower alkyl,
lower alkantriyl-di-C(O)O-lower alkyl, hydroxy-lower alkyl, lower
alkyl-O-lower alkyl, lower alkyl-CH(OH)CF3, phenyl or benzyl,
R5 and RS are, independently from each other, hydrogen, phenyl, lower
alkyl or di-lower alkyl or may form together a phenyl ring, and

15 RS and one of R! or R2 may form together a saturated or unsaturated 6
membered ring,

A is a 4 - 7 membered saturated ring which may contain a heteroatom
suchasOor S,

and pharmaceutically acceptable acid addition salts thereof.
20 2. A compound according to claim 1, wherein R! and R2 are halogen.
3. A compound according to claim 2, wherein R1 and R2 are chloro.
4. A compound according to claim 3

(-)-8-(5,8-dichloro-1,2,3,4-tetrahydro-naphthyl-2)-1-phenyl-1,3,8-triaza-
spiro[4,5]decan-4-on.

* [ L M S *



5 8- ( 8- chl ahR-sieelniad Blenlf@hh@lydr o- napht hyl - 2) - 1- phenyl -1, 3, 8- tri aza-

spi ro[ 4. 5] decan- 4- 8. A conpound accor di.ng-t-e—et-at
err) ana werri (IRHE RN
8

wherein

9. A compdtitsl SﬁEEBt‘_”(ﬂ\isn%E'ﬁ'\bi claim
-40.- REPLACED !

1- phenyl -8-(1, 2, 3, 4-tetrahydr o- napht hyl -1)-1, 3, 8-t rMazas Spiro[4.5] decan- 4-

10 on and . . . .

8- I ndan- 1- yl - 1- phdhsPopoyng. ?"r‘ﬁ°§‘%‘é‘-gs%‘| ¢laim Lhetein pogof Rt and R2is

conpound acdwrdroggniandthe ether ishealogenR{ err] and one of Rerr] or Rerr]

formtogether a saturated 6 nenbered ring. 11. A conmpound

according to cl &, m t8mpRndCi@Sriimtd Baikos) WHePbnlR1 $r®Pis chloro.

(RS) - 8- ( Acenapht hen- 1- ﬁi))ﬁ 1- phenyl -1, 3, 8-t réls’aza- splnr o[4.5 dlesc%n-oﬁ?one
(RS) - 8- (Acenaphthep-1-yl)-3-net hy] - 1-phenyl -1, 3, 8-tri aza-

Spi r o[ 4. 5] decan-ﬂ-‘gﬁgn%&m% accor&mg t(PQla].% 6

(RS)-8-(2, 3- D hydro-1H phenal en-1-yl)-1-phenyl -1, 3, 8-tri aza- 20

spi r o[ 4. 5§ decan-84(&cleloro-1,2,3,4-tetrahydro-naphthyl-2)-1-phenyl-1,3,8-triaza-

(R - 8-(Acen%%§%- -yl 41-phenyl -1, 3, 8-triaza-spiro[ 4. 5] decan- 4-one
8-(2, 3, 3a,4,5, (n%e%)ﬂalﬁ%éd‘% gOfIE]_ phenal en- 1-yl)-1-phenyl -1, 3,8-tri aza-

spi ro[ 4. 5] decan- 4- one and . . .

(RS) - 8- ( 5- Met hy|& A gompoung: aceryding: tmglaimal cwhersin)RY apdaR? jare hydyogens.
triaza-spiro[4.5] decan-4-one. 12. A nedi canent contai ning one or

nore conpounds & ARy df according € Efairh §0 11 or a pharmaceutical Iy
acceptabl e salt thereof for the treatnent of di seases.

4L o én g £ 9o RSEYI N n Sl ) 11a18.erfalh S AR ©f
10 on and

PR
|

8-Indan-1-yl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one.

10. A compound according to claim 1, wherein R5 and one of R! or R2
form together a saturated 6 membered ring.

11. A compound according to claim 10, selected from the following
15 group

(RS)-8-(Acenaphthen-1-yl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one

(RS)-8-(Acenaphthen-1-yl)-3-methyl-1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one

(RS)-8-(2,3-Dihydro-1H-phenalen-1-yl)-1-phenyl-1,3,8-triaza-
2 spiro[4.5]decan-4-one

(R)-8-(Acenaphthen-1-yl)-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one

8-(2,3,3a,4,5,6-Hexahydro-1H-phenalen-1-yl)-1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one and

(RS)-8-(5-Methyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-1-phenyl-1,3,8-
25 triaza-spiro[4.5]decan-4-one.

12. A medicament containing one or more compounds of any one of
claims 1 to 11 or a pharmaceutically acceptable salt thereof for the treatment

of diseases.
* [ L M S *
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related to the O PREDER TS Bﬁfﬁl ackgceptor, which include psychiatri

neur ol ogi cal and ph orders, anxiety an Tﬁh‘a’QﬂEEﬂHﬁQrBE‘ENI&
s due to Al zheiner]s | SRR ACED ot he
denenti as, epllepsy ns acuy _and/or c 1 ons,

depressi on, tra
and synptons of mnthdramal fron1drugs o “addiction, control of water

bal ance., Nal et 3¢ Shghi ol d&hHAhe A mOfo@mr&egexg@ﬁfsg gisadeat 1 N0

di sorders.

defined in matertmtheprphamn FRd Qé‘sQ) nmp‘ﬁqzs@shlch 1nc HysYchiptmis, i ng t he

doubl e bO”dnbﬁrﬁoéﬂ:‘ﬁp%ﬂdpﬁfrsﬁwg%ﬁladl%fddrs, such as amnety]ﬁh&'é%rﬂser r] -
Rlerr] have,he srgnjficances given in menber ed

partial unsSiSordessy nsz%ﬁchr%acmﬁna? {af’é fm to é&?@%&ﬁ digqage pr

conpound 5150Herf dériehéial epﬂepsy and) conlvitildishs nﬂcuﬂé@iﬁd//bﬁtchﬁmrpﬁ@y ldat ing a
conpoun

d of for.nul dr.0 f
compound, o (LUMR, Loa"Reh el bss of vk At AV ASSE e bAARHEOTROUE O
al kyl , C( O)vameebplandeo\h&“‘ akendtion, Qrietiahblood| pressure disardsiscandeatig ower
al kyl, | O\NEB@}_&@I@ éﬁ% 901)%1 O | ower al kyl, hydroxy- 20 |ower alkyl,

| ower al kyI ower r al kyl - CH(O—l)CF[err] phenyl or benzyl,
or reductively am nating_a conpound of fornul
[err] Wi hAPrasasb frdprsParinga cempound of formula I as defined in

10 claim 1, which process comprises

a) hydrogenating the double bond in a compound of formula

R3
R1 N 0
=N
[ (#
/P
Rz R5 RG
II

wherein R1 - R6 have the significances given in claim 1 and A'is a 5 - 7
membered partial unsaturated ring which may contain a heteroatom such
15 as O or S to a compound of formula I, or

b) alkylating, benzylating or acylating a compound of formula I, wherein

R4 is hydrogen, to a compound of formula I, wherein R4 is lower alkyl, lower

alkenyl, -C(O)-lower alkyl, -C(O)-phenyl, lower alkyl-C(O)-phenyl, lower

alkylen-C(0)O-lower alkyl, lower alkantriyl-di-C(O)O-lower alkyl, hydroxy-
2 lower alkyl, lower alkyl-O-lower alkyl, lower alkyl-CH(OH)CF3, phenyl or

benzyl, or
c) reductively aminating a compound of formula
R! o
e
/P
R2 Rs R II

with a compound of formula

A



-42- [err] to a conpound of formula wherein A
‘and Rlerr] - Rerr] have the significances given in clai 5 d)

converting a racemc nixture into its enantione 'ﬁ""?ﬁpgﬂ@%ﬁs&f%&k t he
manuf acture of optically pure conpounds, 4and é"&j REFﬁU@@i red, !
converting the conpound of formula | obtained into —-pharaceutical ly

acceptabl e acid addition salt. 3 15. The use of a conpound in
accordance with any one of clains 1IN or preparing a medi canent for

the treatnent of di seases based ergpeuti c i ndi cat i ofs Shept HislRgen Replaced
O phanin FQ (OFQ receptor, whigh i nCyfudg4psychi atric, ne

physi ol ogi cal disorders, anxie d gtress disorders, de

trauma, nenory | oss due to Al zheinmer's di sease or other denenti as,
epi | epsy and convul si ons, acute angf or chronic pain conditions, and
synptons of 15 withdrawal from drugs of addiction, control of water

bal ance, err] excrati arterial blood pressure disorders and eating
di sordersNgbrL’) ?8}’@88“@&@?5&%?e of a nmedi canment containing such a
conpound. 3
o
N N—-R*

{ S 0]
Rl N
ﬂ\ S
AP
R2 RS RS

wherein A and R1 - R6 have the significances given in claim 1, or

I

5 d) converting a racemic mixture into its enantiomeric components for the
manufacture of optically pure compounds, and

e) if desired, 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
10 by a process as claimed in claim 13 or by an equivalent method.

16. The use of 2 compound in accordance with any one of claims 1-11 for
the treatment of diseases based on therapeutic indications for the Orphanin
FQ (OFQ) receptor, which include psychiatric, neurological and
physiological disorders, such as anxiety and stress disorders, depression,

15 trauma, memory loss due to Alzheimer's disease or other dementias,
epilepsy and convulsions, acute and/or chronic pain conditions, and
symptoms of withdrawal from drugs of addiction, control of water balance,
Nat excretion, arterial blood pressure disorders and eating disorders such
as obesity or for the manufacture of a medicament containing such a

2 compound.

17. The invention as hereinbefore described.
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