If  The present invention relates to conmpounds of
formmla RS O Na 3 R XR6 TN'\R- NZ R AAA
wherein A-Ais -CHZ-CH2-, -CHZ-CH2-CH2-, -CHZ-O or
-0-CHz-; X is hydrogen or hydroxy; R is aryl or
het eroaryl, unsubstituted or substituted by one or
nore substituents, selected fromthe group consisting
of | ower alkyl, |ower al koxy, hal ogen or
trifluoromethyl; R2 isﬁgeteroaryl, unsubstituted or
substituted by one or nbre substituents, selected from
the group consisting of |ower alkyl, |ower alkoxy,
hal ogen or trifluoronethyl, or is lower alkyl, (CH2)n
cycloal kyl, -(CH2)n CF3, -(CHZ)p O I ower al kyl,

-(CH2) t, |-phenyl optionally substituted by hal ogen,

| oner al kyl, Iomer al koxy or tritluoronethyl, or is"
-(CHZ) p-NR R', wherein R and R' formtogether with
the NNatom a heterocyclic ring, selected fromthe
group consisting of piperidine, norpholine,

Thé present iventiop hedtesdy mpouhdslbffsanulbhi onor phol i ne R3, R.are

oy

i ndependently from each ot her hydrogen, |ower alkyl,
phenyl or benzyl; Rs is hydrogen, |ower alkyl or
benzyl; R6 is hydrogen or |ojer alkyl; nis 0, 1 or
2, and p is2or3; and to @harhfraceutl caI |y acceptabl e
add ‘addition salts thereo ><R

X " R®
ok
A'\A ' :
wherein ‘
A-A  is -CH;-CH,-, -CH;-CHy-CH,-, -CH,-O- or ~O-CHy-;
is hydrogen or hydroxy; _
R is arylor heteroaryl unsubstitatéd or substituted by one or more substltuents, selected
from the group consisting of lower alkyl, lower alkoxy, halogen or trifluoromethyl;
R is heteroaryl, unsubstituted or substituted by one or more substituents, selected from the
~ group consisting of lower alkyl, lower alkoxy, halogen or triﬂuoromethyl, or is lower alkyl,
-(CH3)n-cycloalkyl, -(CH;),-CFs, -(CHy)p-O-lower alkyl, -(CH;) 1 z-phenyl, optionaﬂy '
-s'qbsti‘tuted‘by halogen, lower alkyl, lower alkoxy or trifluoromethyl, or is _-(CH';_)P-NR’R”,
- wherein R’ and R” form together with the N-atom a heterocyclic ring, selected from the
‘group consisting of piperidine, morpholine, thiomorpholine or 1 I-d.lOXO— ,
o thmmorpholme,
R’ R' areindependently from each other hydrogen, lower alkyl, phenyl or benzy};
R is hydrogen, lower alkyl or benzyl; '
is hydrogen or lower alkyl;
n 150, 1 or 2; and
p is2or3;

" and to pharmaceutically acceptable acid addition salts thereof.

Furthermore, the invention mcludes all racemic mixtures, all their correspondmg

enantiomers and/or optical i 1somers
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Furthernore, the invention includes all racemc
m xtures, all their corresponding enantioners and/or
optical isomers. AVENDED SHEET WO 2005/ 040166
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compounds of general formula |, 2to pharnaceutical
conposition containing themand their use in the
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which Ieduced NMDA receptor activity results in schizophrenia-like behavior (Mohn AR
etal., Cell, 98: 427-236, 1999),

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

- plasticity and superior ability in learning and memory (Tang JP et al., Natur, 401- 63-69,

1999),
Thus, if a glutamate deficit is implicate in the pathophysiology of schizophrenia,

enhancing glutamate transmission, in particular via NMDA receptor activation, would be

~ predicted to produce both anti~psychotic and cognitive enhancing effects.




10

15

It response to glutamate. One of
“upighe

t

20

25

30

35

whi ch reduced NVDA receptor activity results in
schi zophreni a-1i ke behavior (Mohn AR et al., Cell,

~A27-236, 1999). G utamate neurotransm ssion, in
Wég(rmf’ﬂ%'ﬁfgr NVDA receptor activity, plays a cPCTERMD/011552

role in synaptic plasticity, Learning and nenory, such
as the NVDA receptors 30 appears to serve as a graded
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: } nmost effective
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he synapses. Neurotransnitter to transporters by
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where it has been postulated to be involved in modulation of NMDA receptor function

- (Lopez-Corcuera B et al., Mol. Mem. Biol., 18: 13-20, 2001). Thus, one strategy to
enhance NMDA receptor activity is to elevate the glycine concentration in the local
microenvironment of synaptic NMDA receptors by inhibition of GlyT-1 transporter
(Bergereon R. et al., Proc. Natl, Acad, Sci. USA, 95: 15730-15734, 1998; Chen L. et al,, .

Neurophysiol., 89(2): 691-703, 2003).

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

associated with psychotic disorders such as acute mania or depression, associated with




Two distinct glycine transporter genes have been
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2002), autistic disorders (CarI%son M., J. Neural
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wherein ' " whi ch cognitive

A-A s -CHy-CH;-, -CH;-CHy-CHy-, <CH,-O- or ~O-CHy
X is hydrogen or hydroxy;

R' s aryl or heteroaryl, unsubstituted or substituted by one or more substituents, selected
from the group consisting of lower alkyl, lower alkoxy, halogen or trifluoromethyl; _




processes are inpaired such as attention deficit
di sorders or Al zheiner's gdisease. Disclosed herein
are the conpounds of formula | per se, the use of
conpounds of formula | and their pharmaceutically
) acceptable salts for the manufacture of nedi canents
R is Kaserobiyd, urrsahmmmd oo bulshtitead B$ ohébaiRee §ubsafiehtsyslléctél] from the

ol PEEYHE UL Pt et B o o, or e Tower
-(@Hﬂmcwldndkyl *&Iﬁﬂh)nt*hl&, |-(G‘/Idﬁl)’;,-|®lbmd]kyh e((Eng Spleiylosptashally -

d | 15 th
sl 0o RIS LOE ] 5,11
~(GH S5-INR Rl”mhernmr% rand R afodm tbgalieriwith the Nvatap hﬂﬂf&racychc ring,

t which
AT U555 Aot o
Llddiowe-dbiomasphalinehei mer' s di sease. In a first aspect,

there is provided conpounds of the general formula RS
3 4 ON, xR R X6 N RI NRz AAIl wherein AAis
R, R° are-igHgpegdent]ly fr@iizadbidihetydrogéiilowar aliyl, fhefiylor benylj S

hydrogen or hydroxy; R~ is aryl or heteroaryl,

unsubstituted or substituted by one or nore

R°  ishydrogent lowet slkylaelbeordd from the group consisting of
| ower al kyl, |ower al koxy, halogen or trifluoromethyl;
da RZ i s heteroar yl, unsubstituted or substituted by

R®  ishydeogen ombowersilliybti t uents, selected fromthe group
C S g of | ower aIkyI | ower al koxy, hal ogen or
. is0 QQ?Fu%ﬂrd(;net hyl, or-is Iovver al kyl, (CH2)o
P ﬁlcqrcﬂ:oal kyl, -(CH2).-CF3, -(CH2)p Ol ower alkyl,
-(CHz)i, 2-phenyl, optionally substitut ed by hal ogen,

sndto phal LGP M L LAY e o oL O 1S,

N-atom a heterocyclic ring, seI ected fromthe' group
In ags%lgg’r%ds aspgcq tf?ere%ppcglweg Icompounds fqgrlmlullgﬁ thi omor phol | ne

go“@

wherein X is hydrogen or hydroxy and R? is lower alkyl or -(CHy)-cycloalkyl.

In a third aspect, there is provided processes for preparation of compounds of formula | and
their pharmaceutically acceptable salts, which process comprises

a) reacting a compound of formula

HN R?




1, 1- di oxo-t hi onorpholine; R3, R are independently'

from each ot her hydrogen, |ower al kyl, phenyl or
benzyl; Rs is hydrogen, '1éﬂer'alkyl or benzyl; R6 is
hydrogen or lower alkyl; nis O, | .or 2; and pis 2

or 3; and to pharnaceutically acceptable acid addition

salts thereof.
conpounds of fornmula I'
is | drogen or hydr oxy
mthacomreqr,ml)Qf exmtlaal kyl . . |
provi ded processes for
formula | and
salts, which process c
of formula ON 3 R
conpound of formula }

In a second aspect,

t heir phal

there i s provided
H ON XN NR2 wherein X

and R2 is |ower alkyl or

n athird aspect, there is

preparati on of conpounds of

ceutically acceptable

onyri ses a) reacting a conpound
R2 2 4b - with a

D AJA 3 to a conpound of

Al

f or mul a

A 3
10 a compound of formula
. H .
L) N -
R1 N\ [R:i
A '
A Ia
wherein the substituents are as defined above, or
b) reacting a compound of formula
0 .
NH,
R‘l
Pa%
R2
A ,
A 13

with corresponding acetals or ketals

to a compound of formula




ON" Re " 2Rt5NRa , R AAAla wherein the
substituents are as defined above, or b) reacting a
compound of forrmula O NH2 &+ N NH RZ AAA 13 wth
correspondi ng acetals or ketals to a conpound of
formula 4c - OH R4 ~xR X RNNR A-Ala
wherein the substituents are qs defi ned above, or c)

reacti ng a conpound of for @]
g mp _ kgl‘
R1 N Ra
("
A
A Ia

wherein the substituents are as defined above, or

) reacting a compound of formula
Oxy~N,
>
R’
oadh
Asy

 witha Grignard reagent R’MgX to a compound of formula

O N
1 : >_R3
R N -
A |

A Ic

Z

14

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

d) reacting a compound of formula

A Id
with a compound of formula R*CHO

toa compound of formula




R R A~N2 14 wth a Gignard reagent RBMgX to a
conpound of formula H ONR3 RNRZ AAIlIc wherein
X is hal ogen and the other, substituents are as defined
above, or d) reacting a'céf?‘péund of formula O H R N
H AAId wth a compound of fornmula RTCHO to a
conpound of fornmula 4d O M N JR N/ AAAID
wherein R2'is | ower alkyl O )gl -cycloal | cyl,

- (CH2) 011- CF3, .

A B

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

.-(CHz) 1,2-O-lower alkyl, or is -(CHy)1,-NR'R”, wherein R’ and R” form together with the N-
.atom a heterocyclic ring, selected from the group comsisting of piperidine, morpholine,
thiomorpholine or 1,1-dioxo-thiomorpholine and ' '

R” is lower alkyl, -(CH,); »-cycloalkyl, -(CHz); 2-CFs, -(CHa)a3-O-lower alkyl,

~(CH2)1,2-phenyl, optionally substituted by halogen, lower alkyl, lower alkoxy or trifluoromethyl,
or is -(CHz)23-NR'R”, wherein R’ and R” form together with the N-atom a heterocyclic ring,
selected from the group consisting of piperidine, morpholine, thiomorpholine or 1,1-dioxo-
thiomorpholine, and the other substituents are as defined ébove, or.

) reducing a compound of formula

Ox-N
1>
R1
, N
ondh
A | '
A 4
to a compound of formula
o §>
t
R N\
ondh
Ay b

wherein the substituents are as defined above, or -

f) reacting a compound of formula




(CH2)1,2-Olower alkyl, or is -(CH2)1,2-NR R', wherein
R and R' formtogether with the NN atom a
heterocyclic ring, selecteddromthe group consisting
of pi peridine, norpholine, thionorpholine or

1, 1- di oxo-t hi onorpholine and R7 is | ower alkyl,

-(CH2) 1, 2- cycl oal kyl -(CHQ)l,ﬁ-CFS, -(CH2) 2, 3- O | ower
al kyl, (CH2) 1, 2- phenyl, op®i Iy substituted by

hal ogen, |ower alkyl, |owe | koxy or trifluoronethyl,
or is -(CH2)2, 3-NR R® NR and R' form toget her
wth the NNatom a he ¥c ®Png, selected from
the group consi sting off pi peridi ne, norpholine,

t hi omor phol i ne or 1\l.di oxo- .t hi onorpholine, and the
other substituents are as defined®bove, or, e)
reduci ng a conpound of formula ON RI R AA14 to

with a compb@rdefRemgh Prmula OH RN ~NR2 A J Alb
mﬁerein the substituents are as defined above, or O

ﬁgnﬁﬂfonpound of formula 4e - ON R N/ Rz

to ac’ompﬁu%afolg
5.
IR .
Oa N>
R
N
r,%:r,£:j§}: R
Al
A ~ Ie

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

g) reacting a compound of formula

o N
NP
A\
A 21

with a compound of formula LiR'

- to 2 compound of formula

A
A If,

O N
1 ' >
R ‘ N\
~

wherein the su_bstituents are as described above, or

- h) reacting a compound of formula




with a conmpound of fornula RSX to a conpound of
formrula R ON Rz RJN~-AAle wherein Xis

hal ogen and t he ot her subst4f uents are as defined
above, or @) reacting a conpound of fornmula OH N,
ON" 2 R AA21 wth a compound of formula LiR to
a compound of formula OH N R/ N HON R2 AAA
If, wherein the substituerts are as described above,
or h) reacting a conpound _Ofornula af -

AL
AT 23

o H>
H(SFﬂf
10 _
LN
. ch“?
HO()ﬁ’N W2
~

A

with a compound of formula

to a compound of formula

A If,
wherein the substituents are as described above, or

i)‘reacting a compound of formula

"

’ O
N R?
Al
AT

29
~with R°MgX

to a compound of formula




0 AA23 wth a compound of formnul

R210 to a conpound of fofyula OH ?{’OI—G\I gNRg I\IA'I_|;\IA
if, wherein the substituents are as descri bed above
or i) reacting a conpound of formula R ONR/~IR2’A
A 29 wth RBMgX to a conpound of formula RS ORc 5

. N (RN '
wherein Xis hai\cl)gchl\)Z Znd ¥4 1over alkyl and the other substituents are as described above, and

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

In a fourth aspect, there is provided a-medicament containing one or more compounds as

defined above and pharmaceutically acceptable excipients.

In a fifth aspect, there is provided the use of a compound as defined above for
the manufacture of medicaments for the treatment of psychoses, pain, neurodegenerative
“ disfunction in memory and learning, schizophrenia, dementia and other diseases in which cognitive

processes are-impaired, such as attention deficit disorders or Alzheimer‘s disease.

The preferred indications using the compounds afé

schizophrenia, cognitive impairment and Alzheimer’s disease.

As used herein, the term "alkyl" denotes a saturated straight- or branched-chain
group containing from 1 to 7 carbon atoms, for example, methyl, ethyl, propyl,
isopropyl, n-buty}, i-butyl, 2-butyl, t-butyl and the like. Preferred alkyl grotips are groups

with 1 - 6 carbon atoms.

The term “cydloalkyl” denotes a saturated or partially saturated ring containing
from 3 to 7 carbon atoms, for example cyclopropyl, cyclopentyl, cyclopentenyl,
cydohexyl, cyclohexenyl, cycloheptyl or cycloheptenyl.

The term “halogen” denotes chlorine, iodine, fluorine and bromine.

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

* example phenyl or naphthyl.




- 49 wherein X is halogen and R6 is |ower al kyl and
the other substituents are as descri bed above, and if
desired, converting the conmpounds obtained into
pharmaceutically acceptable acid addition salts. In a
fourth aspect, theﬁ§~|s provi ded amedi canent
cont ai ni ng one or re conpounds as defined above and

Th “Eharma atl cally a ‘ti‘iqptabl e excipients. In a fifth
e term FRates 3 @oppYRland aEpraats Gaseo@licradisalpion meraple pyridyl,
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the trea psychoses, ‘pain, 'neu ratlve
pyrazolyl, oxaeglylnisps iyllloﬁiéﬁ’ﬁ‘w}"and | earni ng, schi zophr eni a,
denentia and ot her diseases in which cognitive -

The tﬂfr@ tissaacantRallyatgtife asd ﬁadlﬁ%n%ﬁft:f-’ REdbRiteslRts Wlﬂh inorganic

. rders or Al J Mer. s dl The preferred
and organiq 363, Sidtn QAR HEd DR B agrmoapharisicid, citrc acd,
formic ac1dpﬁ@1lmﬁd acﬁi intgdél betg %e@’&ilﬂsﬁ&ﬁhzﬂﬁhdstaﬁﬂaﬁg 288 méhaks ?@fomc
id, p-tol gkn &ﬁ%ﬁiﬂpl IkyI denot es a sat urat ed strai ght -
acl 9'0“5?35 anicR f%r oup containing from1 to 7 carbon
atons, for exanple, nmethyl, ethyl, propyl, isopropyl,

‘Prefemred c&bmbouﬂldsblﬂfqﬂmulil hl&tthd)s,e, Wh&'@IrVA—@ﬁd—O}BQCHL—k e.
Preferred al kyl groups are groups wth 1- 6 carbon

. . rm"cycl,0 enotes a saturated or
Esp ec1a_llyp %afglglg%ﬁe%r%?rucroﬂp nfl’f %%gé( %‘BH{agl ning from3 to 7
carbon atons, for €3 oleocycmopropyl, cycl opentyl,
cydopentenyl, cydg éﬁhexenyl, cycl oheptyl or
cydohept enyl . The denot es chlorine,
i odi ne, fluorine ahd bram ng. Jbe term"aryl" denotes
a nonoval ent cyclig 'c hffdr ocar bon radica
consi sting of one iQ pre fused rings in which at
| east one ring is aromatic in nature, for exanple
phenyl or naphthyl. The term "heteroaryl" denotes a
nonoval ent aromatic carbocycllc radi cal, for exanple

wherein X iplyydragan or hydremi andiR iplpwienalijlrord (CHy)iﬁc@‘dmlhyll for example the
fouomgc&[ﬁrr?ﬂﬁzo thiazolyl, thienyl, furyl, pyrrolyl,

azonI oxazonI |soth|azolyl or
(rac,cis)-1-isahwkd Ao Pherlvgﬂ ldquvl}ﬂk&iﬁmtaplm@l ELdeean:é-pma,bl e acid

i - O GRS AL L R, o

(rac,cis)-1- (ét}P‘Fthl‘buWBr&ﬂZ—phwWM@Xﬂ&ﬂGﬁ 8-dtiazai pitaft. ﬂ]decafm&mm
B T T L

| (rac,cis)-1- (g-wdpb@w&smyf)o&n(%ph@w&camhmﬂé 1,3.Bftnaza~splr0[4 5]decan-4-one,
(rac,cis)-1-hexyl-8-(2-phenyl-cyclohexyl)-1,3 ,8-triaza-spiro{4. 5]decan~4-0ne or

{rac,cis)-1-cyclohexylmethyl-8-(2-hydroxy-2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4. S]decan 4- .

‘one.

Preferred are further compounds of formula I, wherein A-A is -CH;-O- and the other
substituents are as described for formula I sbove. A compounds of these groups is
B '{rac,as) 8-( 4~hydroxy-4-phenyl—tetmhydro-pyran-B-yl) 1-(3,3.3- mﬂuoro—pmpyl) 1,3,8-triaza-
spiro [4 5]decan-4-one.

Encompassed by the present invention are also compounds, whexem A-Ais

- ~(CHa)s~
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Preferred conmpounds of fornula | are those, wherein
A-Ais -CH2-CH2-. Especially preferred are further

conpounds of formula I OH N gNI5N Rz wherein Xis — -...

hydrogen or hydroxy and R2 is | ower alkyl or

-(CHz), -cydoal kyl, for exanple the follow ng
conpounds: ) '
(rac,cis)-l-isobutyl-8-(2-pﬁb%?l-cyclohexyl)-1,3,8-tri
aza-spiro[4.5] decan-4-one,

, CiS)-1- tyl-8-(2- | - | oh 1)-1,3,8-tri
Th Ir’gﬂg?fﬁl(f?)& Egggefoﬁnglgsa?xg%ﬂgu pﬁgrgnageu%(cgll))r acceptable sa[lltsazzzan be

prepared(byafiethib89 knlbwirSmTRE Rit] fob ekvhple Ty profl @R MkscEhed BUBWYWhich process

. ,3,8-triaza-spiro[ 4. 5] decan- 4-ong,
ComPIISCE ¢ ac, ci s) - 1- cycl ohexyl net hyl - 8- (2- phenyl - cycl ohexyl ) -1
,3,8-triaza-spiro[4.5] decan-4-one,
a) resaingdSdonipoudeyf drahidxy| - et hyl ) - 8- ( 2- phenyl - cydohexyl )
-1,3,8-triaza-spiro [4:5] decan-4-one,
(rac, cis)-1-hexyl-8-(2- phenMI -c)rdohexyl)-1,3,8-tri aza

-spiro[ 4. 5] decan- 4- one N 3
>Q’F§2 hydr oxy- 2- phenyl - cyd
. B

(rac, cis)-1-cycl ohexyl net hyl
ohexyl)-1,3,8-triaza-§pir decan- 4- one.
Preferred are furthegnco o%@sofformﬂal, wher ei n
A-Ais -CHrO and the other substZituents are as
described for forrmula |I above. A conpounds ofthese
mﬂmm%?gg?%iog)ﬁj-nél-u&- hydr oxy- 4- phenyl -t et r ahydr o- pyran- 3-yl)
‘ -1-(3,3,3-trifluoro-propyl)-1,3,8-triaza-
spi ro[ 4. 5] decan- 4- one. Eronpassed by the present
i nvention are al so conpoynds,owherein A-Ais AMENDED
SHEET -6 The present cofipoufids of formula | and their
pharmaceutical |y acceptgbl el salts can be prepared by
met hods known in the art Afor sxanple, by processes
descri bed bel ow, which process conprises a) reacting

tnaconq%u%a%ﬁ%%%gﬂgf formul a Q N~Ra N R4 HN R2

N
: ><R4
N R3
N2

R

Ia
. wherein the substituents are as defined above, or

'b) reacting a compound of formula

A ' 13

- .with corresponding acetals or ketals

" AMENDED SHEET




2 wth a compound of formula R 0 AA3 to a
compound of formula 0O HR R5Nr Rg N R 2 AAAla
wherein the substituents are as defined above, or 'b)
reacting a conpound of formula ONH2 Ra N NH Rz AAA
13 . with corresponding acgtals or ketals AVENDED
SHEET to a conpound of formula ON~R RRa NN\RZz

Os _N y
. R1 N><R3
A

to a compound of formula

A

Ia
wherein the substituents are as defined above, or
¢) reacting a compound of formula
‘ o )
Vi
R N
A
A 14

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

o.__N
R' il
/T" e
A

A Ic

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

~d) reacting a compound of formula

A id
mth a compound of formula RZCHO

to a4 compound of formuia

 AMENDED SHEET.




A"Ala wherein the substituents are as defined above,
or c) reacting a conpound of formrula ON R z JJ NN
R gl1J 14 wth a Gignard reagent RBMgX to a
compound of formula ON+ R3 RNRz AAIlIc wherein
X is hal ogen and the other substituents are as defined
above, or d) reacting a compound of formula H O M\
/ NNH AA Id wth a conpound of fornula RTCHO to
a compound of formula

Os N
R N>
A .
A I‘b 3

wherein R? is lower alkyl, -(CHa)o,i-cycloalkyl, ~(CHa)o,1-CFs, -(CHg)y 2-O-lower alkyl or is
'=(CH2)1,-NR'R”, wherein R’ and R” form together with the N-atom a heterocyclic ring, selected
from the group consisting of piperidine, morpholine, thiomorpholine or 1,1-dioxo-
thiomorpholine and

R is lower alkyl, -(CH,); »-cycloalkyl, -(CHa)1 -CFs, ~(CHa)23-O-lower atkyl,

-(CHz)12-phenyl, optionally substituted by halogen, lower alkyl, lower alkoxy or trifluoromethy},
or is -{CHz),,3-NR'R”, wherein R™and R” form together with the N-atom a heterocyclic ring,
selected from the group consisting of piperidine, morpholine, thiomorpholine or 1,1-dioxo-
. i;hio1'notpholims:, and the other substituents are as defined above, or

e) reducing a compound of formula

O N
R’ N
, A
A 14

to a compound of formula

‘wherein the substitaents are as defined above, or

) reacting a compound of formula

. AMENDED SHEET




AVENDED SHEET ON, HR N R N3: ) "r A AIDb" wherein
R2 is lower allcyl, -(CH2)o,rcycloallcyl,
-(CH2)01-CF3, -(CH2)j,2-O1lower alkyl or is
(CH2),,2-NR R', wherein R agnd R" formtogether with
the N-atom a heterocyclic-TilAg, selected fromthe
group consi sting of pi peridine, norpholine,

t hi onor pholine or 1, 1-di oxo- thionorpholine and R2" is

| ower al kyl, -(CH2)12-cycl gal kfl, -(CH2)1, 2- CF3,
-(CHz) 2, 3-O- | ower al kyl, - I, 2-phenyl, optionally
substituted by hal ogexl, | kyl, |ower al koxy or

trifluoronethyl, or is -NR R', wherein R
and R' formtogethey wih e N-atom a heterocyclic
ring, selected fromthe group consisting.of

pi peri di ne, norpholinf, thionorphiine or 1,1-dioxo-
t hi onor phol i ne, and the other substituents are as

f reduci ng a conpound of formula O ‘

mthacoﬂﬁohﬂ&%fﬂ:&?x!@l{%p\ 14 to a conpound of formula O H NR
JN=2 R A A IlIb wherein the substituents are as '

toacommdmf&orm@a/e or t) reacting a compound of formula

AVENDED SHEET
R1
V'T ”
A
A

: w.herein X is halogen and the other substituents are as defined above, or

g) reacting a compound of formula

o
a

21
with a compound of formula LiR?

-to a compound of formula

; whercm the substituents are as dgscrii)_cd above, or

h) reacting a compound of formula

. AMENDED SHEET




ON 1 NNd: "Rx AAIb wth a conpound of fornula
RSX to a conmpound of formula RS ON R+t N N ~ ) RX
—— A'Ale wherein X is halogen and the other e e
substituents are as defined above, or () reacting a
conpound of formula QHAONR "x ~ &A 21 wth a

conpound of fornula Li to a conmpound of formula OH
NN R\ N
R‘I
o
A 23

with a compound of formmila

H
0O N>
”jf \
HN 2
R 10
os N
PPN
HOF‘D/N \RZ
Ao '
A If,

wherein the substituents are as described above, or

to a compound of formula

1) reacting a compound of formula

29

 with R°MgX

to a compound of formula -

~ AMENDED SHEET



HON Rx AAA If, wherein the substituents are as
descri bed above, or h) reacting a conpound of fornula

- AMENDED SHEET --40- RO A 23 wth a conmpound of

formula OH N~ NHN2 R 10 to a conpound of
formula OH R HOMNM 1W AA |f, wherein the
substituents are as described above, or i) reacting a

compound of formula "R5 O NR ~~ JN RZ
wherein X is halogen and R® is lower alkyl and the other substituents are as described above, and

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

The compounds of formula I may be prepared in accordance with process variants a) to i), with

‘the following schemes 1 to 11 and in accordance with the described examples 1 to 103.

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

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

1. Preparation of compounds of formula I following Procedure A

' Compounds of formula [ with R’ — R* as defined above and A-A is -{CH,), ;- are prepared by
reductive amination of 2-aryl or 2-heteroaryl-cyclohexanone or 2-aryl or 2-heteroaryl-
cycloheptanone {3) and an accordingly substituted 1,3,8-triazaspiro[4.5)}decan-4-one (2) using
procedures established in the art, such as reacting the two components in presence of '
titanium(IV) tetraisopropoxide in an organic solvent, ¢.g. EtOH or THE, at a?nbient température

. to reflux temperature for 1 - 48 h, preferred 20 h, followed by reduction of the intermediate with

a reductive agent, preferred a borohydride like NaBH;CN, NaBH(OAc)s or NaBHj, at ambient

- temperature to reflux temperature, preferred 20 °C to 50 °C.

-AMENDED SHEET




e

AAA 29 with RGMgX to a conpound of formula R 0 NR/
6 JN NRZ AAA Ih AMENDED SHEET -44- wherein Xis

hal ogen and R6 is |ower al kyl and the other
substituents are as described, above, and if desired,
converting the conpounds obtaTned into

phar maceutically acceptable acid addition salts. The
compounds of fornula | pyayedae: Rr epared i n accordance
with process variants a). o i), with the follow ng
schenmes 1 to 11 and in nce with the descri bed
exanples 1 to 103. The starting material i

Imy avai |l abl e or may be prepared ilp o
i ﬁ known met ho ﬁheRtonpoM€§g of the
n"We prepared by prfocé€ses anitadgous to
estiabl'g8hed in the &t I r@baréfrﬁﬁ_ﬁr
ounds of fofmula | folHNayi g ocggure A Conpounds
of dormula | with R - Was defined allove and A-A is
-(CH2) 2, 3- are prepared,by reductive am nation of

2-aryl or 2-heteroa ~-tlyclehexanone or 2-aryl or
2- heteroaryl - gyclag tggﬁﬁf (3) and an accordingly
substituted 1,B, 8-|tri iI'ro[ 4. 5] decan-4-one (2)

pi
usi ng procedur bl i%hed in the art, such as
reacting th@ twp conponents lan presence of
tita.niun(lV)ATetrai sopropoxide in an organi c sol vent,
e.g. EtOH or THE, at anbient tenperature to reflux
tenperature for 1- 48 h, preferred 20 h, followed by
The substitethddt,3, 8nrimfaspine] 4i5hdeetmracirmt €2)With R?, &> pad B¢ ti defimdabbyve are

prepared %rgg_ﬁefﬁ:&gﬂngiﬁg? gﬁ{‘&éﬁ é-(e??,S-lblisKteri uo?(l)_glgt’}ll‘yl-{}lgn%g%?ig-tggza-
spirof4.5]decan-4-ones (1) (described in WO0194346) by hydrolysis of the starting material with

an inorganic base, e.g. NaOH or LiOH.

AMENDED SHEET




tenperature to reflux tenperature, preferred 20 Cto
50 C.- AMENDED SHEET -42- Procedure A Scheme 1 R CF O
No 3NNROHNR3ZI3AAI \ NRA42R CFR3/ NR1
HNRZ2 OHR3 ONR XR4 N kla oNRZ A The
“substituted 1,3,8-triazaspf?06[ 4. 5] decan- 4-ones (2)

wth R2, R3 and R4 as defined above are prepared from
accordingly substituted

8-(3,5-bis-trifl uoromai,h Iabe oyl)-1,3,8-triaza

spi Fo[ 4. 5] decan- 4- ones* {4Fescri bed i n W0194346) by
hydrol ysis of the startiSBemiagerial with an inorganic
base, e.g_ NaOH or Li OH AMENDED SHEET Procedure Al
Scheme 2 RR OH O

R' R
| OH o
A +RY — —
~A7 _ A’ s Ay 3 Building Block A
o AN
o — QU —
B R 7
o ' OsN
NH, S
NH N B e
©\/N Eg{z > @\/N \Rz
8 9
H
Oy N
'/\} > Buiiding Block B
: N
v 2
HN R 45
H
Oy N
Rl 0 E R1 N>
oxiVe:Saoady
N
HN w2
A\A 3 10 A\A b

- The new 2-aryl or 2-heteroaryl cyclohexanones or 2-aryl or 2-heteroaryl cycloheptanones (3)
(Building Block A) are prepared in analogy to congeners already described in the literature. The
first step, reaction of the cyclohexene oxide or cycloheptene oxide with chloro-, brome- or iodo-

- magnesium or lithium aryl derivatives (R'Y) provided the corresponding 2-aryl-cyclohexanols
(5) (Tetrahedron:Asymmetry 5, 223, 1994 and J. Am.Chem. Soc., 106, 3693, 1984) which were
oxidised with periodinane (Dess-Martin reagent) following a known procedure (J. Org.Cem., 59,

7549, 1994).

The new 1,3,8-triaza-spiro[4.5]decan-4-ones (10) (Building Block B) are prepared in analogy to
procedures described in the literature for the synthesis of such compounds starting from N-
protected piperidin-4-ones (6). The 1-benzyl-4-piperidone is first submitted to a Strecker type
synthesis providing the 4-cyano-4-amino derivative (7), which is treated with 20 % sulfuric acid

AMENDED SHEET




+ RAY A~ A~ A Building Block A 4 A53/ 96 -- 1/
NR2Z OON NHZ ~> Nz O1I'~-NNNR2 R g 8 O N Building
Block 8 NHNRZ 10 OH N RONRNHNNR R A3 10
&NJIb The new 2-aryl or 2-heteroaryl cycl ohexanones
or 2-aryl or 2-heterg§ryl cydoheptanones (3)
(Buil ding Block A) are prepared in analogy to
for 1 h to dd hgprefrsed b tatlh atiesbienttetperrtytado praviteahe deamiithet-amino
fri t I j X i .
compouncd:)g %f tg‘ﬁ% ct%g'erou%a% {hef) h?z&ec& Pﬂ%g\?%f J:V&E ?réﬁﬂo}_q og%rilo?(%ggafte in presence of

p e Oxi de"w
acetic acidvmgrefink temperathict for 2hh &0 92 hgpefenad fardd h( @) h, pr ouderaticrowave

i 5 AP OBR0E RS Kb YELSIPIROS (i e 1

min. to 2(8oin. The@&ultBaoBperz9Bspirorminhk (Nes then hiyddtigsratediint presence of Pd on

et o - : ) f > |
charcol B AIRNIE BESBN O gRA0EN Bt 13 g
spiro[4.5]de@ns8t-ones(20). spi r o[ 4. 5] decan- 4-ones (10) (Building

muiog HOGH flo P8 SREARLET 22005 Q0o oPURSBIMI e forproceduc
A compounds starting from N protected piperidin-4-ones

2. Prega%ﬁ))n oé ng%c')&?cﬂ;@f Ifdr?zl'ul?:i loﬁhb%%q)ﬁot?edtlﬁ gt su bmtted to a

_ 4- cyano- 4- am no
derivative (7), which iSchemedted with 90 % sulfuric
aci d AMENDED SHEET

o
R R
/> N
Y O
+ e A —
A 5 HN ~A 12
11
o]

A

building block A NH,
R1
- NH
: N b2
A
RZ

R3
4

acetal or ketal
A 13 \
O
R

H
Ri
ltriethyi orthoformate Hj’N N,
‘ A ia
Os N Oxy N A
_ 2
. S 1 Y&t o Y
i R ! ™
A . & \ - Rz
' Hj/“‘ R R°MgX
A Asp 14
_ A e

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

" equipped with a Dean-Stark trap. The enamines are reduced following the procedures described

AMENDED SHEET




for 1 hto 40 h, preferred 2 h to 4 h at anbi ent
tenperature to provide the 4-am do-4-am no conpound
(8). This conmpound is then heated together with
triethyl orthoformate in presence of acetic acid to
reflux tenperature for—20-h to 72 h, preferred for 24
h to 48 h, or under mcrowave irradiation to 120 Cto
in ProcecR@@AQ{yﬂfcf@fsw dfekk %&Q &d&&cﬁﬂ@c&dﬁ@éns Tﬁref@rf&d i ?qu%@us 6N HCl in
refe In
methano awﬁ?‘é’ Fefglzﬁfﬁt&rwlﬂ Aé%@iwlfrés Rfﬁ@FFeH%Pé zﬂlm%ng textbook
procedur@sf Iﬁ‘éﬁﬁl‘&p@fenﬁ’&m@ 12)cRall PioRedurs ﬁltﬁphﬁerﬁi&mﬁ@é‘@) in the
b € g Eg rotfecte rzd saturated 1,3,8 éfa(z
synt ESISQB idiy g Blog '%swgerm ste (B3 Mrﬂ@edyr%}é@asév% 33) with
triethyl oﬁgéfo‘iﬂﬂfafél progided R3B- ﬂiﬁiﬂJﬁﬁﬂo{/%Sﬁl&lla%d @fbn%fi 14e86Eh bxg& reafu:tlon
abov or Pr reparation of conpounds o
with a Griggard reagent ESM%S’«WE @}%E’é’d&ﬁelcs Scheme 3 ~R[Y O O g
Rl N/ [TAA\I,+ HNOA'A 12 3 11 0 NHz bU|Id|ng
I tal AAA 13
Compo A‘ﬁg are Sfﬂ@}eﬁzmﬁ%% eondengqtign of inem lmlﬁ)anﬂoacetals
or ketals. Thgsea&lmNisl wsualB conducted in toluene in which the starting materials are

dissolved. To control the exothermic reaction the acid, usually p-toluenesulfonic acid, is added

portionwise.

Procedure Bl
Scheme 4

LT «ar“f E¥e)

H
)”
. R
RECHO N
e e e .
2"'
R b
A\ :

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

wherein R is lower alkyl, -(CH)q,1-cycloalkyl, -(CHa)o1-CF3, <(CHg)y 2-O-lower alkyl,

or is -{CH,); .-NR’R”, wherein R’ and R” form together with the N-atom a heterocyclic ring,
selected from the group consisting of piperidine, morpholine, thiomorpholine or 1,1-dioxo-

- 'thiomorpholine and
R? is lower alkyl, -(CHa), 2-cycloalkyl, -(CH;); 2-CFs, -(CH),3-O-lower alkyl, !
-(CHz)1,2-phenyl, optionally substituted by halogen, lower alkyl, lower alkexy or trifluoromethyl,

or is -(CHz)2,3-NR’R”, wherein R’ and R” form together with the N-atom a heterocyclic ring,
selected from the group consisting of piperidine, morpholine, thiomorpholine or 1,1-dioxo-
thiomorpholine, and the other substituents are as defined above.
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R514, " tY (.~ R RMXA . A 14 IC Piperidones (12)
are synthesised in tw steps from2-aryl or
2-heteroaryl cycl ohexanone or from 2-aryl or
2- heteroaryl cydoheptanong,(3) and
1, 4- di oxa- 8-aza- spi ro] 4, J@ecane (11). The reductive
am nation can be perforned foll ow ng the procedures

The N(1)apmsuhetjtutednt,3,Sriciaza spirb{ 5 jddcane4-oaeokd art prephed following the

. i | i. r i.n . . .
ecion SQLEESOR IR HRAEE 1S SIS i gronim
chloride. Redakitivieammapatwngof Idifallowing khavenpsukdwnes grosidiesiN-alkylated

PR t#ORe .| . yentslike tolu refl.ux
ocoip 085 SO BAE A o S B A pefres
NaBH(OAq); ap paBik:GY, oe frilgpedctivetdtdehyDadnnst iartiwotstepgr. firsthyeaddition of

TN T RO T e —
the internpgdiath @redatcawithradmrolgrdridec conditions, preferred is

aqueous 6N HCl in nethanol, at reflux tenperature for
Ito 16 hours, preferred 2 to 4 hours, follow ng

3. Preparationiof deofi formula § fnlloddng Bigredirdéhes (12).
Fol | owi ng Procedure Al (dernediate (8) in the
synt hesi s of building bfg'%'{lﬁ{-ieg provi des internediate

(13) in Procedure B. Reaction of (13) with triethyl

orthof ormat e provides o

1,3, &triaza-spiro Pdec- 2- en®- o 4) which after
reacti gmH,W th a i gnard reageAt RBI\pX yiel ds final
praduct |Ic. Conpo _la are s} esi zed by*aci d

pro”h‘m ed ;gondensafti ol ofizi nterfredi ate (213) with
acetals or ketals. The reagfion is usually gongucted

i n tol uenegi Ruhich the star materials ar &e
di ssql ve o tontrol ghe h&rm c reactfo y

p- +8f uengsulfo ib{zaﬂ-d, S ded 'y,
. ®RProcedure ®§1 ~ScHéne 40 Hi1 “H H2 &aO
11g AJY PR RCHO N Ri~a

2-Aryl-cyclohexylamine (16) or 2-aryl-cyclocheptylamine or 3-amino-4-aryl-tetrahydro-pyran or
4-amino-3-aryl-tetrahydro-pyran is reacted with 1-ethyl-1-methypiperidinium-4-one iodide (17)
| following a literature procedure (J.Org.Chem., 60, 4324, 1995) to give racemic 1-(2-aryl-
cyclohexyl)-piperidin-4-ones (12). These are then submitted to the reaction sequence already
described in Procedure B to provide compounds of formula Ib.

4. Preparation of com _ounds of formula I following Procedure D

Scheme 6
% - RS
o H _ o {
R’ N> RSX RI >
sad SN ead:
a ib Asa le
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Ib" A A Schene 4 describes the synthesis of conpounds
of formulas Id and Ib', wherein R2. is |ower alkyl,
-(CH2)o, rcycloallryl, -(CH2)o0,1-CF3, -(CH2)1,rO | owner
alkyl, or is -(CH2)1,2-NjR', wherein R and R' form
together with the N atOr het erocyclic ring,

sel ect ed fromthe group consi sting of piperidine,

N(1)- subﬁﬁt[lf&lcﬂ—( o SJ%‘iafospﬂfo{lrﬂHéP&Q 4-one (Ib) are deprotonated
onor pho |ne is omer al I'cyl

with 2 SR P eRID gqvﬂwe o petagrjam bistpmelyizl) amidecpndhen reacted
with the c@h‘éﬁoxzdﬁrﬁ%ﬂﬂ h@hd’@RW IThe Q%h&%@rb YorhR&Uiih 'ég;%f&r,gﬁnrotm solvent,
ower al kyl, :

en | ower al koxy or trifl

preferred&%lvgf )?‘ZttsmlHR%/@fe wherein R yand R' form toget her
Wi th the N-atom a heterocyclic ring, selected from
the gr.oup con |st|ng of plperldlne norphollne

gl compoung ' ose®Eol i ne, and the
other substltuents ar e ggugggjned above AVENDED SHEET
The N(I|)-unsubstituted
1,3,8-triaza-spiro[ 4. 5] decan-4-ones Id are prepared
following the reachion sequence described for
B util)] g an ammoni a eqd?vaHent l'i ke

chlorud?b Reducti ve anrn of |

ng known proc &dur es pr Qkylated
hrogiMeridine TH ™~ The redyeN 6 nﬁglon is done
eseﬁce of a borohydride, prljeferred NaBH(QAc)3 or
NaBH3CN1 ofofor |ess reactlvé dehydes is run in two
steps: firstly addition of the aldehyde to the am ne
in presence of titaniun(N) tetrai sopropoxide foll owed
by reduction of the internediate prodgct pmth a

. Preparation of conpound formul-a |
fedure cLiRSchenme 5 &' O)NHZ + N NC

A 12 OOH HO N N 2
R If
21 As ,

A

Reaction of 1,3,8-triaza-spiro{4,5]decan-4-one (10) with cyclohexene oxide (4) or 3,7-dioxa-
bicyclo[4.1.0]heptane (4) in a polar solvent, e.g. ethanol, at reflux temperature for 16 to 35 hours,
preferred 24 hours, or under microwave irradiation at 150 °C for 30 minutes provides 8-(2-
hydroxy-cyclohexyl)-1,3,8-triaza-spiro[4,5]decan-4-ones (20). The reaction with 3,7-dioxa-
bicyclo[4.1.0]heptane gives a mixture of regioisomers. Oxidation of (20) with e.g. sulfur trioxide-
pyridine complex provides aminoketone (21) which on reaction with a lithium-aryl reagent LiR"'
leads to the final product'If.
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13 AA14 AAIb . 2-Aryl-cycl ohexylam ne (16) or

2-aryl - cydohept yl am ne or

3-am no-4-aryl -tetrahy =pyran or

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

1-ethyl -1-nmethypiperidinium4-one iodide (17)
6. PrepdriidiOicBehpduhilé & BEMIE [RSIRRARL P Edure® 9. Chem

to give racemc -aryl -

cycl ohexyl ) - pi per i di n- 4§5E§39§12) These are then
submtted to the reaction sequence already described
in Procedure B to provide conmpounds of fornula | b. 4.
Preparation of conpounds of fornula | @ I
ProceguraiD Schene 6 R OHo RX R+

/N N f~Alb A | e AVMENRRD

N( 1 st}t ut gd "oh R CHO

8- -ar Ncycl ohexyl -1,3,8-tr| | 4. 5]decan 4-0
ne are1geproto aM t h st ong bage, |

SOdI um hydri‘de or potassium bis(t A met hyl SI I yI )am de,

and then reacted with the corresponding alkyl halide
R5X. The reactions are conducted ing polar, aprotic
sol vent, prieferred is DVF, at an ! tenperature. 5.

Pr epar atl conpounds of for, foll ow ng
Pr %?_'ed chenme 7 O ~€O HN DQJT4 OH HN+R2 N R2
Klj/N l\{RZ" B ‘/lﬁ/ R —
A~
A\..A 20" A 24
O H
“{

?7 R”
If

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

-(CH3)y 2-O-lower alkyl, or is -(CH3); »-NR’R”, wherein R’ and R” form together with the N-
atom a heterocyclic ring, selected from the group consisting of piperidine, morpholine,
thlomorpholme or 1,1-dioxo-thiomorpholine and

R¥ is lower alkyl, -(CH;), 2-cycloalkyl, ~(CH;); »-CFs, -{CH3),, 3-O—lower alleyl,

-{CHj2) 2-phenyl, optionally substituted by halogen, lower alkyl, lower alkoxy or mﬂuoromethyl,
or is -(CHz),3-NR’R”, wherein R” and R” form together with the N-atom a heterocyclic ring,
selected from the group consisting of piperidine, morpholine, thiomorpholine or 1,1-dioxo-
thiomorpholine, and the other substituents are as defined above.

Reaction of 1,3,8-triaza-spiro[4,5]decan-4-one (10) with cyclohexene oxide {4) or 3,7-
dioxa-bicyclo[4.1.0]heptane (4) in a polar solvent, e.g. ethanol, at reflux temperature for 16 to 35
hours, preferred 16 to 24 hours, or under microwave irradiation at 150 °C for 30 minutes
provides 8-(2-hydroxyl-cyclohexyl)-1,3,8-triaza-spiro{4,5]decan-4-ones (22). The reaction with
3,7-dioxa-bicyclo[4.1.0]heptane gives a mixture of regioisomers. Reaction of (22) with an
aldehyde R_Z’CHO in presence of a reducing agent (redﬁctive amination) provides N(1)-alkylated
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20 10 AAOHON NUR R ON NHONNRR2If
i A.AJ 21 A A Reaction of

1,3,8-triaza-spiro(4,5]decan-4-one (10) with

cydohexene oxi de (4) or 3 - di oxa-

bi cydo[ 4. 1. 0] hept ane (4) n a polar solvent, e.g.

et hanol, at reflux tenperature for 16 to 35 hours,

dervat B EIE] D3t RO O R Sl MERARAE AL RV fneone

tes provi

(21 )wwmmammxymum BylFeagentliR’ hpdsrto[the Shal preductifones
(20). The reaction with 3, 7-di oxa-
b| cycl o[ 4. 1 0] hept ane gives a m xture of regioisoners.

atidn fof o ; : 81 ) g pyri di ne

con‘pl ex prow des am nok 21) whi ch on reaction
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~ product |f AVENDED SHEET 6. Prepar ation ofg ortbounds

of formila I fol lQwilg Procedure F Sghene '2—1
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- S

Reaction of 1-aryl-7-oxa-bicyclo{4.1.0]heptane (A-A = CH,-CHb) or its tetrahydropyran
analogue (A-A = CH,-0) (23) with 1,3,8-triaza-spiro{4,5]decan-4-one (10) provides the final
product (If) in one step.

8. Preparation of compounds of formula I following Procedure H
Scheme 10

RE

O F

o H N.>
> . A~
25

KT ~T

O
0 ]
Cl O N
R’ )
: ON A'A 27 0 ~N
- N> —_— N R?
HN R? A
_ 26 . A 28
RS
s} N)
1
R N
HO&N =3
Al A Ig
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g 20" 2I' OHN HRNY% RAAAIf wherein R2. is .
| ower al kyl, -(CH2)o,!|-cycloallcyl, -(CH2)O0, 1-CF3,
(CH2)1,r0-1lower alkyl, or is -(CH2)1,2-NR R', wherein
R and R' formtogethe,with the N atoma
heterocyclic ring, sefected fromthe group consisting
of pi peridine, norpholine, thionorpholine or
Alkylatior ofl¢2d)) ¥ilizih ﬂm’p}bb&dﬁké dlfeadpdesbidbed inPrbeadake Dlgheh cormp ound

(25). Depiegid o128 inde? pethe rpndiford bty 19 shigts %H&r@ﬁaé tisia-

spiro[4, S]Hatﬂg%nel(%/)@fhl&h by keactieiyveith al dhboey- d?l‘:lohexanone (27) or 3-chloro-

rifluoro yl , %, .0r is CH2
tetrabydrg g oG b5 Ao ARG EREE: Bine CHABEP B dficne (28),
Treatment bfithis l((j@@rh&:‘\@itl@d llﬂh?rﬂﬂ-ﬁrﬁl&eweﬁupﬁ ﬁtﬂfd“ﬁh & @ sgefpi mcfptloned in
eridi n r ine [ oline or 1, 1-di oxo-
Procedur%?gﬂ&cbcﬁgme@eﬁ}ﬁa “Hq%“% f‘Pg!rr’EDE stituents are as
defined above. Reaction of
9. Prepars 8tr|aa- ] s P d ) W th
di oxa- b| cydo[4 1 0] hept g 1 in a polar solvent,
e.g. ethanol, at reflux tenperature for 16 to 35,

hour s, preferred 16 to 24 hours, or under mcro@ave
irragjati on at 150 C foR®>30 ni nutes prowd

8- ( 2-jhydr oxyl - cydoh@ 1 3,8-tri aza SILEIecan-
4-0 ‘%2). The r [ vvrth
3, g di oxa- bi tycl . \ert ane gi ves a re %f

regl & sogers. Re @82) with I dehyde
CHO i n presence of a reduci ng agent (ré\duct ive
am nati on) provides 1) - al kyl at ed AVENDED SHEET

derivatives (20 dation of (20') with sulfur
trioxide-pyridin | ex gave am noketone (21')
whi ch on reglti ' alithiumaryl reagent Li R

compounds orifula |I' follow ng Procedure G Schene 9

| eads™ 0 t?j,r al Jprigduct If. 7. Preparation of
f
OH N R;@A R > HO Nh

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

The acid addition salts of the basic compounds of formula I may be converted to the
corresponding free bases by treatment with at least a stoichiometric equivalent of a suitable base

such as sodium or potassium hydroxide, potassium carbonate, sodium bicarbonate, ammonia,
and the like.

‘The compounds of formula I and their pharmacentically usable addition salts possess valuable
pharmacological properties. Specifically, it has been found that the compounds of the present
‘invention are good inhibitors of the glycine transporter 1 (GlyT-1).

The compounds were investigated in accordance with the test given hereinafter. -

AMENDED SHEET




+-- NRe Nz AHNR 10 A 23 AIf Reaction of
1-aryl-7-oxa-bicyclo[4.1.0] heptane (A-A = CH2-CH2) or
its tetrahydropyran analogue (A-A = CH2-O (23) with
1,3,8-triaza-spiro[ 4,5]decan-4-one (10) provides the
final product (If) in of7step. 8. Preparation of
conpounds of fornmula | follow ng Procedure H Schene
10 R O H O N 5 N SdutibrN sadRnateIN R2 -~- R 25 24 p
O0ORs OIC N ONAA27 ON-- ~. ,--aNR

DMEM %'\L,ﬁ:qgre mechuznq I@‘ut%{%nt ll'?l?xtl(l)re% 15(5%:6] 1 e-techhé glesg) fet o%%?serum
(FBS) 5 %, (Gibco life technologies), Penicillin/Streptomycin1 % (Gibeo life technologies),
Hygromycin 0.6 mg/ml (Gibco life technologies), Glutamine 1 mM Gibco life technologies)

Uptake buffer (UB): 150 mM NaCl, 10 mM Hepes-Tris, pH 7.4, 1 mM CaCly, 2.5 mM KCl, 2.5
mM MgSOy, 10 mM (+) D-glucose.
Flp-in™-CHO (Invitrogen Cat n® R758-07 )cells stably transfected with mGlyT-1b ¢cDNA.

Glycine uptake inhibition assay (mGlyT-1b)

On day 1 mammalian cells, (Flp-in™-CHO), transfected with mGlyT-1b cDNA , were plated at
the density of 40,000 cells/well in complete F-12 medium, without hygromycin in 96-well culture
plates. On day 2, the medium was aspirated and the cells were washed twice with uptake buffer
(UB). The cells were then incubated for 20 min at 22°C with either (i) no poténtial competitor,
(ii) 10 mM non-radioactive glycine , (iii) a concentration of a potential inhibitor. A range of
concentrations of the potential inhibitor was used to generate data for calculating the
concentration of inhibitor resulting in 50 % of the effect (e.g. ICs, the concentration of the
competitor inhibiting glycine uptake of 50 %). A solution was then immediately added
containing [*H]-glycine 60 nM (11-16 Ci/mmol) and 25 uM non-radioactive glycine. The plates
were incubated with gentle shaking and the reaction was stopped by aspiration‘ of the mixture
and washing (three times) with ice-cold UB. The cells were lysed with scintillation liquid, shaken

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

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

Example No. | 1C5 < 0.10 uM
51 ‘ 0.096
53 0.034
54 0.052
56 (_).065
57 0.024
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Al kylation of (24) utilizing the procedure already
described in Procedure D gives conpound (25).
Deprotection of (25) under acidic conditions provides
1,3 disubstituted 1, 3, 8- trlhz?a spiro[ 4, 5] decan- 4- one
(26) whi ch on reaction wit chl or o- cycl ohexanone
(27) or 3-chl oro- t et rahydr o- pyran-4-one(27) or
4rehtorgrtets ||yU||!:0 pyfafy 3-one (27) provides ketone
(238). r eat nent of his ketone with a lithiumaryl
reagent LiR _following the steps nmentioned in
Pjoceduilfe E ahd PriOd#&durej F | eads to the final product
1¢g. 9. Prepar hti on of corrpounds of formula I follow ng
PlOCEdtgelL Sctiret —RPR5 ON ONi NOR N + NR
Nfz AA 3 HN Rz 205( 29 ONR6 d:N> ARz AAILN
Reaction of cpnpounds of formula (3) with 1,3

disubsStituted I, 3, 8-triaza-spiro[4,5]decan-4-one (26)

in presence of trinethylsilyl cyanide in acetic add at

80 Cfor,b16. 10 ovi des 1-(

Ths,egrapoynds ¢f formula épw& qﬂ%@“@%ﬂﬂ“@% salty of K exempounds
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Pharma%?PRél PRop OB oy beadnasas or w&f Bt g o offpetsggoaged tablets,
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di t.i on alts 0 he basi ¢ ¢onpounds of
can, h°“fe6‘r‘f aﬁf?ﬁ&?dﬁad nG-8rif %Oamt SUPRSHPEESH BAPIsGRly & in the

formofinﬁaﬁsnbt)luﬁmmat ment with at least a stoichionetric
equi val ent of a suitable base such as sodi um or

TR RS AP BT RRRS i SBi i popgenicor
organic dagriers faax the pnmduttim of phhamaeueiud] ipedplakaticas.abd osepebirt: sarch or

R e MR T AN

carriers fohtabjetse smu:d tablets, dragées and hard gelatine capsules. Suitable carriers for soft

gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols and
the like. Depending on the nature of the active substance no carriers are however usually required
in the case of soft gelatine capsules. Suitable carriers for the production of solutions and syrups
are, for example, water, polyols, glycerol, vegetable oil and the like. Suitable carriers for
suppositories are, for example, natural or hardened oils, waxes, fats, semi-liquid or liquid polyols
and the like.

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying the -
osmotic pressure, buffers, masking agents or antioxidants. They can also contain still other
therapeutically valuable substances.

Medicaments containing a compound of formula I or a pharmaceutically acceptable salt
thereof and a therapeutically inert carrier are also an object of the present invention, as is a
process for their production, which comprises bringing one or more compounds of formula I
and/or pharmaceutically acceptable acid addition salts and, if desired, one or more other
therapeutically valuable substances into a galenical administration form together with one or

‘more therapeutically inert carriers.
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i nvention are good inhibitors of the glycine
transporter 1 (GlyT-1). The conpounds were

i nvestigated in accordance with the test given
hereinafter. AVENDED SHERT—Sol utions and material s
DVEM conpl et e nedlun1 Nutrient mxture F-12 (G bco
Li fe-technol ogi es), fetal bovine serum (FBS) 5 %

Themmpy pgefpirpd in B ytceerdanceewiticthelprese ot inegritomyast thoseowhich
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I'1fe technol ogi'es
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wer e
Tor of thegyrrseronding @qu 0 |amf@6ﬁmeen@ﬂraccr2tah@onal§ ﬁlverw t Roedaily dosage

may be adifﬁﬁfs&@y&ésrhﬂgle Q652 lih dfvitlell %@es ap{iaihﬁﬂdm% ﬂﬁﬂgf)er i can also

um was aspjrated _and_ the ce wer e tw ce
beexceed%‘t"i%“hﬁ’l’%‘k ehem(l't%?d The cells were then
i ncubated for 20 mn at 22C with either (i) no

The rfsn@nhg akar&ﬂmhkt}ﬁe the frkdeht &OeMxm&xélﬁMaﬁg iVRH
cine, (ili) oncentrat| on f otent] al

temperatuf/e5 Bin 11 ke GusIBF. CasoGd p St A0n 85§04 Gt 6668 72,
74 -92 anﬂ@l—bldS%e ﬂ@@eﬂ&ﬂiﬂm&:@d B9 ARIAERn Rk Rulal b%@#ﬁ]ﬁ&ﬂrﬁg the

centration i nhi bitor resultlngln
preparatzotndzgsg?cﬁ Y eorgpo , the concentration of the

conpetitor inhibiting glycine uptake of 50 %9. A
Procedures@l uti on was then i medi ately added containing

Lg:“ r gldlyglagfl Sg glMyE:: ﬁeélmﬂi’oéé mlt Zesan\?verzg ?rl\{lcubat ed

Wi t h gentl e shaking and the reacti on was stopped by
i PR R eSS S SR M LI o0
To a solutRR@i dftl 0.0l ge(57 @nminiofjuiad 2- shealdefclobexhidiieSn QUO’ ndl TRIF were added 13.27
e e M
titanium (W) eétefwc@dopmmb@ The mlhﬁteWMth@QuﬁeﬂAﬂ@th ainbﬁnﬂ' erature
for 20 h. Tg)ér? gp %g-s 5 JOC‘:‘S Ogﬁroth% %fanl%es %ﬂ%%ﬁshﬁgg ogf anﬁ the remdue ngSOlVCd in
100 ml EtOH and 20 ml THF. To this stirred solution were added under Argon 2.41 g (38.5
mmol) NaBH;CN and the mixture stirred at ambient temperature for 20 h. To the reaction
* mixture were added 25 ml water and the resulting slurry stirred for 30 min. The slurry was
filtered through a Dicalite pad which was carefully washed with EtOH, The combined filtrates
were evaporated and the residue dissolved in EtOH and a small volume of CHCl; and a sat.
HCIEtOH solution added. After stirring at ambient temperature for 2 h, the precipitate was
collected and the crystals washed with methanol. This solid, {rac,cis)-1-phenyl-8-(2-phenyl-
- cyclohexyl)-1,3,8-triaza-spiro{4.5}decan-4-one hydrochloride, was distributed between 0.1N
NaOH and ethyl aéetate, the organic phase washed with water to neutral pH, dried over Na,SO,
and evaporated. The resulting slightly yellow residue was re-crystallised from Et,0:5.97 g
- (rac,cis)-1-phenyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-4-one as colourless
crystals: m.p. 205-208° C, MS (ISP): 390.4 MH".
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AVENDED SHEET -22 - 58 0.025 60 0.049 94 0.05 The
conpounds of fornula |I and the pharmaceutically
acceptabl e salts of the conmpounds of forrmula |I can be
used as nedi canents, e.g. in the form of
pharmaceutical preparations. The pharmaceutica
preparati ons can be acn®Hi~st er ed orally, e.g. in the
formof tablets, coated tablets, drag@s, hard and
soft gel atine capsules solutlons, enul si ons or
suspensi ons. The adn1n|§$¥%MﬂQﬁ1 can, however, also be
effected rectally, e.g. in the formof suppositories,
arenterally, e.g. in the formof injection
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crystal X3 tiupl b of e - - cimlseraMiorie sid exlbthe sRisiieg
configuratigf At the clanéﬂaﬁahﬁg%ésestaBB%d%rlsahaQsCont ain still

ot her therapeutically val uabl e substances.

Medi canent s contai ning a conpound of forrmula | or a

pharmaceutical |y acceptphfplesl t thereof and a

therapeutically inert carrier are also an object of

the present invention, as is a process for their
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The seconghealtsaiaies (56 ERmaln ) vom FaPiti 1 Hnanyis§ Grpbembeyclobeybrl,3 8-
triaza-spiftd. 8] REALE-ore ISHAMEPrtFAvhith \éﬁ&wg\egigthgrg?éé%ﬂfh@ﬂ QSR LA RiFas

galenlcal adm nistration formt one or

Example
Example 4

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

A mixture of 300 mg (1.6 mmol) rac-2-phenylcycloheptanone, 387 mg (1.7 mmol) 1-phenyl-
1,3,8-triazaspiro[4.5]decan-4-one and 544 mg (1.9 mmol) titanivm(IV) tetraisopropoxide was
heated under microwave irradiation to 200 ° C for 20 min. The reaction mixture was poured onto
IN NaOH and dichloromethane. This slurry was filtered through a silica gel plug (5 g) which was
washed carefully with dichloromethane The combined organic phases were dried over Na,SO,,
filtered and evaporated. The residue was dissolved in 2 ml EtOH, 38 mg (3.7 mmol) NaBH, were
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nore therapeutically inert carriers. AMENDED SHEET _23
The nost preferred indications in accordance with the
present invention are those, which include disorders
of the central nervous system for exanple the
treatnment or prevention schi zophreni a, cognitive

i npai rment and Al zhei mer's di sease. The dosage can

added an\d&hb’ nﬂcﬁ,ﬁ’é ﬁaﬂ’!ﬁ@lﬁd |at Eﬁlbﬁf:n@fb%p@re{thre fof 26 AUTHE: thD ?éé@tl%[? mixture

E‘f ste g§g§ i ndi vi dual requirenments In eac

was quengag W@Eﬁ%& 3 SPthPﬁeeW%@dé‘flﬂbcﬂlamoaﬁﬁﬁhm% therarganic phase

dried with/Na, 805 filierel Qhd edipakdted. CEH& c r%prt)ﬂﬁff‘ (@?43 %rﬁ@edtlﬁ' flash-
era

aboyt 1000Q er day of a conpound
chromatqgraphy gver ﬂlécacﬁff e e gredient. Beméstaﬂwe@@n ptthie [pyare
fractions peee@da ag S(?elc‘;crlsi)fleﬁl‘f‘éi’lfyl SJZbep}QﬁylLé&cm -1,9BMPSa-

?‘?F ni stered as single dose or in’ divi doses and,
spiro[4.5{decanrdroneds coIpngsaﬁg&alsF M @SR)af04d M be exceeded

when this is found to be indicated. The follow ng

exanples illustrate the_present invention w thout

limting it. All tenpeExmpPks$ are given in degree

Cel si us. Compounds of exanples 1- 30, 59, 61, 64 - 66,

. Qﬁ%;72, 74 - 92 and 99 - 103 are not enconpassed by

(rac,cis)-FlopspRiddnphanst i -Rhenylisyelohewsy)- 1,818 ispaspirel4edecan-d-one

A solutioR bﬁﬂﬁf ﬁ% {@ B8P Inti Pk 1d- G, SO G ARBOMAASy1-FLRGHI! lirlgoﬁopyl-l-

phenyl-1 ?ﬁatemé#-glyqu[ﬁﬁmfﬁwésu(ezn B THF & ePBhek yiay treate] Bith diralwater
and 196 rﬁ%gﬂi? ﬁ’mﬁcﬂg OH @NTHe ﬁﬂﬂu?@w?s w830 Gg 61%9 nﬁrr%r 5 hours.

- 2- phenyl cyclohexanone In
The mm%ﬂ%d%%wtk@%m@e@pe,gn IfaOH, the organic phase separated, dried

over Nazsb,;Pﬁl@&)éﬂ add &a?bia&écﬁ?ﬁ@ Pdsidledvas LHREA: ﬂ gﬂgip% }393,8-

éq?{ ?ﬁ D| tltanluné%e tetrai'so

triaza-spigg{d.> %ﬁ"&rf*é) |“faﬁ BEPCgTRE V&lpg skeBi ent

A solutioh Gf'I;Iﬂ’ a 00.856 [ﬁ'nﬁ{ol)?&u&le rea-gt%ﬁo Blo i?e : es%ggn%ﬁa{gl@?@ 5}decan-
-one in {' Rl &pgpoliras precian i omgO 4fmme)) PrphensoyFiobekanone and 133 mg

(0.468 m1a6l) @tdrﬂﬁm\&@lfrﬁs@iﬁﬁﬁud@ dBE rACHOR nixthte Wad 3red at BB Yor 3 b, then

tirred _at anbient tenperature

nd
cooled to B 354 sitrepbforiia B, Al couhing 14 sepbicat (emerafutse D (B mimol)

sodium cmbmroapahamasraaaem ﬁﬁd‘ﬂ:e&hbthir}é wakinkd es156 <« f03Q HTIan sE'i‘Fed at
Di.calite pad whi' ch

ambient t‘é‘HP‘é‘Fﬁn‘f?@’f&&% Sl PRI E 0 (hg dgrchion RIS B solvent
" evaporateds dry@:‘v&&p’ﬂh@ie@ldnﬂgl galt B&adg@%b%@r Whsgat &%n‘ althEbrhtogiphic

| at OH sol ut
column ai e villy & pTogient of e e magnelio dirorasthans. T colepted
fractions Wire epieeatpd hied thewasidueads BeblRed mcmeoxﬁémﬁﬁ@axfd WEHEE Hvice

with IN I\{%Oj% ﬂfb@gﬁﬁ%ﬁ%@%@ %ﬁé H?PSO**’ filtered and evaporated: 58 mg

(rac,cis)-2-isopropyl-1-phenyl-8-(2-phenyl-cyclohexyl)-1,3,8- tnaza-splro[4 5]decan-4-one as an
off-white solid: MS (ISP): 432.4 MH"*.

Example 6
(rac,cis)-2-Benzyl-1-phenyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-4-one

The title compound was prepared analogously to Example 5, starting from 2-benzyl-8-(3,5-bis-
trifluoromethyl-benzoyl)-1-phenyl-1,3,8-triaza-spiro{4.5]decan-4-one. (rac,cis)-2-benzyl-1-

AMENDED SHEET




cycl ohexyl)-1, 3,8-triaza-spiro[4.5] decan-4-one
hydr ochl ori de, was distributed between O 1IN NaCH and
ethyl acetate, the organi c phase washed with water to
neutral pH, dried over Na2SO4 and evaporated. The
resulting slightly yel Fo@&esi due was re-crystallised
fromEt20: 5.97 ¢
-phenyl-&-f ipheriybyrydelphehiyll,3,8-tfi2zapdpinoy4d.5 kg cinobheny Is)obtaiBedad an aff-white
solid: M%E)@p%%gbé.ﬁ%g_ecan- 4-one as colourless crystals: mp.

(1SP): 390.4 MW AMENDED SHEET 2Y-

Exanple 2
(1S, 2S)-1-Phenyl - 8- (2-phen -lcycl ohexyl)-1,3,8-triaza-
spiro[ 4. 5] decan- 4- one "R\’ di ast er oners of

(rac, cis)-1-phenyl -8-(2-phenyl -cycl ohexyl)-1,3,8-triaz
.\ 39 BR 40 5} decan- 4-.0ne le 1) .wer epar,at ed by
a2 SRR o 2 SRR 2B Y R A SRR
The title cPmPbhhd pasprepared dnalbpeusty toSfixapphds, kel fesin\8a3, 5-bis-
) -1- .-8- (2= phenyl - . .
wifluoroltyf Bbosby Dot S eiphinl CL 8K il Sl rps 8-t
. diphenylfﬁj(l—pyenyﬁﬂydehexwl)Fﬂal,Blaﬁmf-sIﬂ%ﬂB}dieean—&i(oﬁé Boéb;ﬁﬁﬁgﬁg% 3h off-white
s 1. iyae. i as col ourl ess powder: NWVR (CDO 3): 2. m
solid: Mé(/qgﬁ'%ii%léri dine), 3.18 m (1H, CH phenyl), 4.66 d
and 4.68 d (2H, AB-system N-CHz-N), 6.42 s (1H, NH),

VA 6 3H, ,phenyl) and 7.17 t (1 H, phenyl)
Procedur? AT modthcifon JLPiCea@aRY ) BNCL N 61 d (ol

phenyl); MR 1706 cni Ee@ngle8 M5 (1 SP): 390.4 NH .

El uci dati on of absolute stereocheni strv: To a sol ution

of 24 mg (cis)-1-phenyl-8-(2-phenyl -
(rac,cis)-tWenﬁlae%p-tﬁlprﬁelbhéxalk)a—,&aitﬁﬁtiaflspﬁo@ﬁd SRlacair-iofie

Ex e in ano re added 14 1R- (- . .

The 2-arl 8RR EnEhestbe G I seflefis 8GR Corpofisdisribgdip fheyfgllowing
~ examplesnwere prepazediframnicydlelpenadxideand éither 612 atyl-ag@esidththalide or an aryl-
‘Ls | ur . evapor.at ed a t he,rgsi,due crystal l,i z ;
lithium rf3ebhd Weabl B BRI RS ekl I o bilied wifi Dess-Martin
reagent te thewequirald 2-arybicydolsexafiotehe 1R- (- ) - canphor sul foni ¢ add

salt the absolute configuration at the cycl ohexane
ring was established as 1S and 2S. Exanple 3

rac-2-p-Tolf cyephdxaBbbny| - 8- ( 2- phenyl - cycl ohexyl )-1, 3, 8-tri aza-

spi ro[ 4. 5] decan-4-one The second peak isolated (cf.
Exanpl e 2) was
(1R 2R) - 1- Phenyl - 8- ( 2- phenyl - cycl ohexyl ) -1, 3, 8-

, triaza-spiro[4.5]decan-4-one (>95 % purity) which
showed identical NMVRR, MR and M5 as Exanple 2.
Exanmpl e 4 :

A solutiong g_?gdglglkl%)nia%ﬁ%?ﬁﬂ ét%x%ic&g%tﬁgmx oY 7.9 E %ﬂfnylwﬂo}}’ p'g—’t§fyf gljo%'nide
and 2.43 g (100 mmol) magnesium, in 100 ml abs. tetrahydrofuran was cooled to —20°Cand 1 g
.- CuBr-dimethylsulfid complex was added and the mixture stirred at -20 °C for 10 min. To this a
~ solution of 10 ml (9.80 g, 100 mmol) cyclohexene oxide in 10 ml abs. tetrahydrofuran was added
drop-wise and the reaction warmed to 0 °C at which an exothermic reaction starts. With cooling
the temperature was maintained below 25 °C. The reaction mixture was stirred at 0 to 5 °C for
additional 2h, then quenched w1th saturated aqueous ammonium chloride solution and extracted
with tert.-butyl methyl ether. The organic extract was washed with water, dried over Na,SO,,
filtered and eVapor_a_t_ed. The residue, 18.25 g slightly yellow crystals was re-crystallizes from n-
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A mxture of 300 ng (1.6 mmol)

rac- 2- phenyl cycl ohept anone, 387 ng (1.7 mmmol)

1- phenyl - 1, 3,8-triazaspiro[4.5]decan-4-one and 544 ng

(1.9 mol) titaniun(lV) tetra?opropoxide was heated

under mcrowave irradiation to 200 C for 20 mn. The

reaction m xture was poured onto IN NaOH and
hexane: 9l graoRamialylagyslohThino! & aplowrlesmasydtals:tropetl. S-TBULIGMS EEI): 190.1
Mt silica gel plug (5 g) which was washed carefully

wi th. dichl oromet hane. The combi ned organi ¢ phases

were dried over Na2SO4, filtered and evaporated. The

Sy Y jssolved in 2 mM EtCH 38 ng (3.7 mmol)

rac2:p-Tg &é&@ﬁo NDED SHEET added and the m xture was
stirred at anbient tenperature for 20 h. Then the
reaction mxture was quenched with sat. NaHCO3
solution, extracted with dichloronethane, the organic
phase dried with Na2SO4, filtered and evaporated. The

crude product (124 ng) was purified by flash-
chromat ography over silica gel with a hexane/ AcOEt

Toa solutgqrxg%! 3§(E)t ' (fge&rf%{-r}/oﬁ)t glc-l I-S—%ttjllylo chf) thejtcarh%l ?nutriﬂenﬂ zhrcgl%trcl)ggt?lane were

added droﬁah&ﬁe 61.84 g LrgohannoD 8f 4 25 ph@Mtonoftd Qb apirtih )pe&e,&n% 1,81-

| tns(acetyl? —d%émo—]l%Fﬁenzugqg&p? 2%%)0—8116 lﬂxldfc}ior%%%ﬁa%esand then drop-
wise a soh(ti‘oaﬁof@loeni Wates BP3000] dithlpReRetharf- withiR oM TH@*&HI%%% lshlution

was stme%éﬁiﬁrght haga: %@m[lt tegpegtezﬁg nT}freno eereaétlgr? lnlIJJEtlulqenwgs diluted

with 350 rhiaert8bG 15reﬂiy£ ethet ﬁﬂm&pm&h&b ab,aa&@wﬂthanhﬁa %Rﬁﬁ’é The

st BN e BoBR ot Rl SoabaBh ot el g o1

mixture of sﬁttﬁiteﬂﬂ‘iﬂHC(Di Qﬂrﬂ& andhe10MeXt 4&8&)3V%§Jtmraﬁﬁ%ﬂ‘9béﬁe @he '

combine N S 2 B i Tt S

- organic emctamt-eedashddl wétth brineediedlavso®ia, SO, |ﬁﬂt@fe@ﬂm§ré§aporated The residue

was punﬁ?ec%/ll%f%r Zlg?rgg{;)gu'a:{_) Iﬁgﬁ ca §§1 gn%l cgehloromethane as eluent: 2.39 g rac-2-

p-tolyl-cydeheaasorspis kolodrieistaeder: M9 (16P): WBH.6 MIAS processed in
the followi ng step. A solution of 100 ng (0.366 nmol)

crude )
rac,cis)-1 robcytle 3,8 tdaB-dplirofs.aldepin-alohe5] decan-

ooty o4 o BT b P B 1

phenyl-1,2(§- Hmammo{@ﬁ}chtmﬂrmm 10l enl ETOHE waaatdeindrobivise 684 wis(0.66 mi,

223 monof] il GRS Bpag and QR PP b SRl & e Then the
© reaction mixdnperatconled t8 Zmbient CntB9atore) |165 n%CNhBI-m added pomon wise and

dded and
stirned or Y RAPTRRIY bRl RE S5f 30° it 4 DRkaliRiRg) whitpwes
carefully washetl v8tH Bt ghk ﬁ(tl-:g} evaporasthad the résiduentsieniipoin dithldtorethane
and IN Na@i‘? ahd] ?%%gcie f’c/)% gb e &%%T%ei? 8&0 gg%%?tﬁ%é‘?‘iﬁﬁ’ %)ngle, dried
“with Nazsf(kﬂrldmvapmdtedl 'Whetbsultmg ceadgrpaoden Waﬁfpuﬁﬁaﬂbf/ﬁmwiﬁmlatography :

o tica s 40 LTSRS B S5 BY SRR
crystamsatxdmcdf Ithoer joure tftaatien sfvomweisih ecktateprided 110 mg (rac,as) l-phenyl-s (2-

p-tolyl-cyclohexyl)-1,3,8-triaza-spiro{4.5]decan-4-one as colourless solid: m.p. 174-176 °C, M$
(ISP): 404.5 MH™.
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with N NaOH The organi c phase was dried over Na2SX4,
filtered and evaporated: 58 ng

(rac, cis)-2-isopropyl -1-phenyl -8-(2-phenyl -cycl ohexyl)
-1,3,8-triaza-spiro[4.5]decan-4-one as an off-white
solid: M5 (ISP): 432.4 Nthzgxanple 6

(rac, cis)-2-Benzyl -

In analogy phEsurhpl8 8 (2= follewitig-spiropipexstings df Bathplld $ azaweiprépirdd from the

- given staling SRR 990 G ety SRS Hep PP Bl aure or prepared in
analogy B thenpryted8re(13obided $or the synthesis of rac-2-p-tolyl-cyclohexanone.
trifluoronethyl-benzoyl)-1-phenyl-1,3,8-triaza-spiro[4
. 5] decan-4-one.. (rac,cis)-2-benzyl-1- AMENDED SHEET
phenyl - 8- (2- phenyl - cycl dixaxyplg 91, 3, 8-tri aza-spiro[ 4. 5]
decan-4-one is obtained as an off-white solid: M
(I1SP): 480.5 MHt. Exanple 7 (rac,cis)-
(rac,cis)B- 2- (3 Medoxy-pheti D) Rdolydxyllyic phéig i 1| 3, 8-trisza 8pirb |40 del 4-one
9-(4-Me 4.5 dq_§n14-one The title conpound was prepared
le 5, starting from 8-(3,5-bis-
o~ trifluoronethyl-benzoyl)-1, 2-di phenyl -1, 3, 8-triaza-spi
ro[ 4. 5] decan-4-one. (rac,cis)-1, 2-
di phenyl - 8- ( 2- phenyl - cycl ohexyl )-1, 3, 8-tri aza-spiro[ 4.
4 O] decan-4-one is obtained as an off-white solid: M
(I1SP): 466.6 Mt. Procedure Al nodification of
' Procedure A Exanple 8 |
Colourletd @fstfllssMskEBR oW L 18- (2- p-tol yl -cycl ohexyl)-1,3,8-tria
- za-Spiro[ 4. 5] decan-4-one The 2-aryl-cycl ohexanones
needed for the synthesis of the conpounds described in

rac-2-(4-M@hb8}- bRyl !g%cﬁ»h@mbﬁé were prepared from cydohexene
oxl de and elther an aryl-nmagnesi um halide or an aryl- -
pum reagent which provides a 2-aryl-cycl ohexanol .
[fatter was oxidised with Dess-Martin reagent to
© the required 2-aryl-cycl ohexanone.
Colourlessguovlep-M8 (B1): 204l Miexanol 1' OH A sol ution of

p-tol yl - magnesi um brom de, prepared from17.1 g (100
nmmol) p-tolyl bromde and 2.43 g (100 mmol)

(rac.cis)-fil grd sMuthoxy-phiad) -aidobaig] -1t sitenghV.d8otrar6 spivel 4. 5Stdwobied-one

. - - dinet hyl i,d _conpl.e
(raccie) 307 (A MEBBR pholl)-H e oheai’d 2 PRl fcang-one vas
- preparedifiving rac-2-€éimgthory-plienil)-aytloh&a@oneg yell®o oily b YISP): 420.3 MH".

cycl ohexene oxide in 1QBE5439§0 tetrahydrof uran was
added

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

' rac-2-{4-Fluoro-phenyl)-cyclohexanol
F

OH

Colourless crysfalls: MS (EI): 194.2 M*.

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

~ AMENDED SHEET




' drop-wi se and the reaction warnmed to 0 C at which an |
exotherm c reaction starts. Wth cooling the 5
tenperature was mai ntai ned bel ow 25 C. The reaction
m xture was stirred at O__.Ifrgq 5 C for additional 2h,

t hen quenched with saturated agueous anmoni um chl ori de
sol.ution and extracted wth tert.-butyl nmethyl ether.
e organic extract was washed with water, dried over
. a2SO4, filtered and evaporated. The residue, 18.25
g slightly yellow crystals was re-crystallizes fromn
AVENDED S -z~ hexane: 9.91 ¢
C{’louﬂ‘?s%\l%o‘ggﬁ'ﬁﬁﬁg B Jéafﬁexanol as col ourl ess crystals:

mp. 72.5-73C, M5 (El): 190.1 M.

.ra---ToII-cho 0 To a solution of 3.00 g
1ac,C1s an Bl 9 AN Hhle A HfZa; l.decan40ne

(rac,cis)-@i-[fﬂﬂ(@FlQHﬁﬁ- 1) VEER 2 h@ﬁ Pr,38Raz2 5 2
| ) of ﬁl@&?) tl%ﬂpo% De}gs Martin peri od]c:l%%[r%l 4‘Bonewas
preparecqggmfac-z- uoro—p eny) cyclohexanone: colourless crystals, m.p. 198-200 °C, MS

(ISP): 40BMiM¢Hcet yl oxy) - 1, 1-di hydro- 1, 2- benzi odoxol - 3- (1H) - one
] in dichloronet hane, and then drop- wi se a solution
of 300 01 water in 300 F¥ampleAlor onet hane within 30
mn. The resulting solution was stirred for further
nt f rrperature Then the reaction

(vaccis) B2l bl e lopmyesalon I -pemyie 3,8 drieza-gpio}4.Sideranyt-one

rac-2- (4_@,[&5-@51;1@@@&{&5@@[ to a quarter of the initial
vol unme. The residue was diluted with 800 mi
tert.-butyl nethyl ether, washed with a total of 600
m of a 1:1 mxture of saturated NaHCO3 sol uti on and
a 10 % Na2S2Q3 solution and with brine. The conbined
oy aqueous extracts were re-extracted with tert.-butyl
nmet hyl ether. The conbined organic extracts were
washed with brine, di ed over Na2SO4, filtered and
Colourle%%@ﬂ%rrﬂ.hegl 8%%61\{39 5?0.2. 5 purl fied by
I"ash- chroma grap on'SilTica gel with
' di chl or onet hane as eluent: 2.39 g rac- 2-
Q - CYC anope as col ourl ess powder: Ms (ISP):

€

rac-2-(4-

(rac, cis)-1-Phenyl -8-(2-p-tolyl-cyclohexvl)-1,3,8-tria
za-spirol4. 51decan-4-one To a solution of 350 ny
(18.6 mmol ) rac-2-p-tolyl-cycl ohexanone and 452 ngy
(19.5 mol ) 1- phenyl-1,2,8-triazaspiro[4.5]
decan-4-one in 10 mM EtOH were added dropw se 634 ng
(O 66 mM, 22.3 mmol) titaniumIV) tetrai sopropoxide

: the mixture heated to.reflux for 7h. Then the

Cdomlesﬁé%kﬁ op 7287 Gr MSED: 800 M-t 0 anbi ent t enperat ure,
165 ng NaBH4 added portion wise and stirred for 16 h

arrbl ent terrperature The sI urry vvas flltereg over a

(rac,cis)- g.!’%((f?r}%ﬁg{;ﬁlgﬁﬂm&%&w qnghérg'? 1 %q}sfrﬂﬂgsﬁﬂg@% 48cah I’JJ;-t)ne was
- prepared from rac-2-(4-chloro-phenyl)- cyclohexanone colourless crystals, m.p. 204-206° C, MS

(ISP): 424.4 MH".

Example 12

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

AMENDED SHEET




et

and I N NaOH and stirred for 20 mn. The organi c phase
was separated, washed with brine, dried wth Na2SO4
and evaporated. The resulting crude product was
purified by flash-chromat@g?aphy on silica gel with

di chl or onet hane/ net hanol / conc. anmoni a 140:10: 1 as
eluent Re- crystallisation of the pure fractions from

rac-2-(3 eyl émhaed 110 ng (rac, cis)-1-phenyl - 8- (2-
aP- tonI cyclo exyl)-1,3,8-triaza-spiro[4.5]decan- 4-one

as col ourl ess solid: mp. 174- 176 C, M5 (ISP): 404.5
MH+. AMENDED SHEET r "z In analogy to Exanple 8 the
fO||0MAng spiropi peridines of Exanple 9 - 39 were
prepared fromthe given starting material that was
.commercially available, described in the literature or
prepared in analogy to the procedure provided for the
01011116%)7@1!41@@19847049°€ab152(-55}~ﬂb‘DleMGycI ohexanone. Exanple 9
(rac,cis)-8-[2-(4-Methoxy-phenyl)-cycl ohexyl]-1-phenyl
-1, 3, 8- trlaza spiro[4.5] decan-4-one
-2-(3-Ghlpro-phertyhegrchibere ecycl ohexanol o~ OH Col ourl ess
¢ crystalls: NB (EI) 206.1 M.

rac- 2- (4- Met hoxy- phenyl ) -cycl ohexanone / \ U0
Col our| ess powder: MS (El): 204.1 W

o (rac.cis)-8-(2-(4-Mthoxy-phenyl)-cycl ohexyl]-1-phenyl
-1 3 8-triaza-spirol4. 5] decan-4-one
(rac,cis)-8-[2-(4-Methox)r-phenyl)-cydohexyl]-1-phenyl
] piro[ 4. 5] decan-4-one was prepared from
Cdouﬂws%ﬂ%ﬂg )ﬁgéﬁgéy phenyl ) - cycl ohexanone: yellow oil, M
(1SP): 420.3 MH+. Exanple 10

(raccis)- i‘-ff?j &hﬁ)ro- 'hL: 71)- i-)l 3%’&13% §X1¥o 4 dgcan 4y ~one
(raccis)- &'%(ﬂcbbrﬂpbomd)-p?ﬂéﬂi}dx)’l-] dyphﬂtybiétﬁatnaﬁa-ﬁﬁrﬂﬂi’]dcdaegbone was

- prepared ﬁ'[)%%@-bL(%—ch&@o(ﬂe}nyl)-]c%loﬁe%bne. colourless crystals, m.p. 210-212° C, MS

(ISP): 424.4 MH™.
Example 13

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

-

Colourless crystals: m.p. 81-82.5°C, MS (EI): 244.0 M".

rac-2-( 3,4-Dichlo-ro—DhenVD—qclohexanone

<
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rac- 2- (4- Fl uoro- phenyl ) - cycl ohexanone AVMENDED SHEET F
Col ourl ess powder: Ms (El): 192.2 W | -
(rac.cis)-8-[2-(4-Fluorao-phenyl)-cyclohll-I-phenyl-1 3
8-triaza-spiro[4 5l decacs4-one .
(rac,cis)-8-[2-(4-Fluoro-phenyl)-cycl ohexyl]-I-phenyl -

' 1,3,8-triaza-spiro[ 4. 5] decan-4-one was prepared from

ColourlasacrystalsAmipl ¢oA0Qbeh{R):-2dgdvitxanone: col ourl ess

crystals, mp. 198-200 C, Ms (ISP): 408.4 MN Exanple

11
rac,cis {8 Be(3c4-Dichdo efh b enphemdi @, ©h@wilshird FAN 6804h=4-one

(rac,cis}{8e Pe(304-Blichorb dpHehylPhlylobexpll enphonyt I &, o e shird 431 680h=4-one
(raciior s G i raahenlorymn e i Gabsahy s iisesrssise e decan-t-one

was prepapddi febm map2-(84-dibiloroMshentd))cycldhOxatiold: colourless crystals, m.p, 198-

o ~ Nq@Grops (A Chl po- phenyl ) -cycl ohexanone 0 Col ourl ess
200° ¢, 7S %"%8%'14% 79C, M8 (El): 208.0 W
(rac, ci's)-8-[2-(4-Chl or Bxaehyslayh) - cydohexyll- 1- 12henyl -
1 3 8-triaza-spiro[4 5l decan-4-one
(rac,cis)-8-[2-(4-Cnhloro-phenyl)-cydohexyl |l -1-phenyl -1
(rac,cis)-8 2844 Chiloa3-siifl tero eyl phayl fcpdlhahPl - 1- PhaRRI S(B-frim
spi Higgc-z:(4-chloro-phenyl)-cydohexanone: col ourl ess
~ spiro[4.5)decan-drane’ ) ) "504-206C, MS (1 SP): 424.4 NHO. Exanpl e
4-TChlorg-3-trifluoromethyl-
(rac,cis)-8-[2-(3-Chloro-p - cydohexyl ] - 1- phenyl -1
F3,8-tnaza-spiro[4.5] decan-4-one AMENDED SHEET
Frac-2-(3-Chl oro-phenyl)-cycl ohexanol Q a CH
Colourless solid: mp. 47-49C, Ms (El'): 210.1 W
our ac- 2- (3- Chl or o- phenyl ) - cycl ohexanone a 0

Colourless solid: m.p. 73-74°C, MS (EI): 278.0 M*.

rac-2-{4-Chloro-3-trifluoromethyvl-phenyi)~ clohekanone

Light yellow oil: MS (EI): 276.0 M".

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

(rac,cis)-8-[2-(4-Chloro-3-trifluoromethyl-phenyl)-cyclohexyl] - 1-phenyl-1,3,8-triaza-
 spiro[4.5]decan-4-one was prepared from rac-2-(4-chloro-3-trifluoromethyl-phenyl)-
cyclohexanone: colourless crystals, MS (ISP): 492.2 MH™.

Example 15

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

rac-2-o-tolyl-cyclohexanone

AMENDED SHEET -




Colourless oil: M5 (EI'): 208.0 W

(rac,cis)-8-[2-(3-Chloro-12henyl)-cvcl ohexyl | - 1- phenyl

-1, 3,8-triaza-spiro(4.5l decan-4-one

(rac,cis)-8-[2-(3-Chl oro-phenyl)-cycl ohexyl]-I-phenyl -

1,3,8-triaza-spiro[ 4. 5] dee&w®4-one was prepared from

rac-2- ( 3-cl oro- phenyl ) -cycl ohexanone: col ourl ess

crystals, mp. 210-212 C, M5 (ISP): 424.4 M.

Exanpl e 13

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

| -1,3,8-triaza-spiro[4.5]decan-4-one

rac-2-(3,4-Dichloro phenyl)-cycl ohexanol ci OH

Col ourless crystals: mp. 81-82.5C . M5 (El): 244.0
rac,cis )10 Renyl-B&8-Reck of 98 RREAVIi 7Y §] RPEX AR 94980\ o
(rac,cis) P hempl- 8—(2¢Qto@lwclob¢}qb 163,8)trigzarspixads. 5]decan-4-one was prepared

from rac42_ Prt:a 18785 SIRRERY S}fggggg%w Jr#talp ?ﬁ@ Xispf 4)%4 4MH".
' - [2-(3, 4-Di chl or o- pheny| Exasg@de 8dexyl ] - 1 - phenyl -

1,3,8-triaza- spiro [4.5] decan-4-one was prepared
fromrac-2-(3, 4-di chl oro-phenyl ) -cycl ohexanone:

(rac,cis)- éo‘rlwwl-%é%-pmléslr%rwlscycln}pxyll-g&s tigaspirn-3ldsrn:-4-988. 4

ididolyl-cFiaRBhL Rore
~151——(—§L£%?§7737%2— 4-Chl oro-3-trifluoromethyl -phenyl)-cyc

| ehexyl ] - 1- phenyl 1,3,8-triaza- spiro[4.5]decan-4-one
c-2-(4-ChIoro-3-trifIuoronethyl_phenyl)-cyclohexano
F F OH Colourless solid: mp. 73-74C, M5 (El):

(rac,cis)-1-Phenyl-8-(2-pyridin-2-yl-cyclohexyl)-1,3,8- triaza-spiro[4.5] decan-4-one was
prepared from 2-pyridin-2-yl-cyclohexanone: off-white solid, MS(ISP): 391.2 MH".

Example 17
(rac,cis)-8-[2-(4-Chloro-phenyl)-cyclohexylj-1-(4-fluoro-phenyl)-1,3,8-triaza-spiro [4.5] decan-

4-one

1-(4-fluoro-phenyl}-1,38-triaza-spirof4.5]decan-4-one

O — O -.-Q,o%—.

%

A mixture of 120 g (634 mmol) 1-benzyl-4-piperidone, 77.5 g (697 mmol) 4-fluoroaniline and
62.9 g (634 mmol) trimethylsilyl cyanidein 400 ml acetic acid was stirred at ambient temperature
for 18 h. The reaction mixture was poured onto 500 g ice, pH is adjusted to 9 by addition of 5N

AMENDED SHEET



rac-2-(4-Chloro-3-trifluioronethyl-phenyl)-cycl ohexano

ne FF OLight yellowoil: M (El): 276.0 M.

(rac,cis)-8-[2-(4-Chloro-3-trifl uoronethyl

phenyl ) -cycl ohexy11-1- phen_y?zl 3 8-triaza-

spiro[ 4. 51decan- 4- one

(rac,cis)-8-[2-(4-Chloro-3-trifluoronethyl-phenyl)-cyc
NaOH ah@iaqubods RR@iE lextkadeBwlth URERToMRIHaAL Rl AERAE L5 PR ¢ extracts

pared _from

were Wa.%ﬁgawgth( e fiagdoever Nep§Qu Biterad end evappeated. The crystalline residue was
re- crystaﬂiéﬁd ﬁBﬁmmnﬁz gﬂb&%l-@-?@-fﬁ'byé bRbrlartiof pifekiditt2£: c&bonitrile as
COI‘J“r]e‘isrcé’éthrgpqSIﬁhémflMﬁ(2 o-tol yl -cycl ohexyl )-1,3,8-tria

za-spiro [4.5]decan-4-one rac-2-o-tolyl-cycl ohexanone
AWEND D SHEET 3a-

ac, ¢i s)-1-Phenyl -8-(2-0-toly ohex
Phenﬂanz'&% pmeald{n&-‘s]tarbee%le AThavaisys vms epqp gt ahbigni temperature for 16
h, then cbél@d( fi)‘s(g;@ qgfllgged%iﬂi W@t@? g%ﬁ%ﬁs‘fccﬁ%ld BRI G¥ SN NaOH
and the aguequs apixiurg eyFste wigh @Wm@m% Tie compbinsHenganic axtics were

washed with Hrﬁ'?eadﬁﬁi &R ‘ﬂ\leéﬂ@ﬁ ﬁg@a}ﬁg ﬁf‘ew] Evaporated: 155 g 1-benzyl-4-(4-fluoro-
e

| -
PhenYlaﬂengﬁ pipcgifing- ‘%%hymgaeéﬁayéq ailighpbropn @ysals S (ISP):B28,3 MH".
8-triaza-spiro[4.5]decan-4-one
h 8 (2 pyrl d| n- 2-

To 500 nﬂ@ﬂ%kﬁlﬁfr?c a%ildiv%&@ '31‘04v‘l)9£¥§ied atQ °c 152 %Fm mmloé) 1- b%,nzgl-ftl (¢-fluoro-

I-cyclohexyl) 1,3,8

A solutior npys (473 anYlb}) qy}Sé ; %@@ﬂﬁ@ro-ﬂﬁé‘nyl’éf%:h@) ﬁﬁlehgme»zi -carboxylic acid

91 a
amide i m %J}Y ”F‘chtr&la@ﬂ %MWe acid, wryiredipted by micrewayss in a
sealed reafcfbr M‘ﬂ Qﬂ)’ tQ fot, IE Jﬁnt iﬂcﬁth@n Scpjtlﬂt)o’d for Rlrtile ‘12 B:tsllng’géﬂé‘lﬁzaiuogln%mcture
_was dﬂutgd WRI g,rrgage ﬁ?%'q nc. aiﬂmag:?iésamg e?ctracted with dlchloromethane

The combined organic extracts were _Washed with brine, dried over NazSO4,.ﬁltered and
evaporated. The residue was crystallised from Et,O: 85 g 8-benzyl-1-(4-fluoro-phenyl)-1,3,8-
- triaza-spiro[4.5]dec-2-en-4-one: light brown crystals. :

-d) 1-(4-fluoro-phenyl)-1,3,8-triaza-spiro(4.5]decan-4-one ,

To a solution of 81 g 8-benzyl-1-(4-fluorc-phenyl)-1,3,8-triaza-spiro[4.5] dec-2-en-4-one in 960
ml methanel and 24 ml acetic acid were added 21.2 g 10 % Pd on charcoal and stirred for 16 h
under a hydrogen atmosphere at ambient temperature. The reaction mixture was filtered,
concentrated, diluted with 100 ml water, made alkaline with sat NaHCOj solution and extracted
- with dichloromethane. The combined organic extracts were washed with brine, dried over
Na;SOy, filtered and evaporated. The residue, 23 g crude product, was crystallised from AcOEt:

6.6 g 1-{4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5)decan-4-one as colourdess crystals: MS (ISP):

2502 MH".

-triaza-spiro(4.5]decan-

AMENDED SHEET




FOOHYN'\>r NNHNa) 1a)

1- Bel- 4- (4-fl uor o- phenam no) - pi peri di ne-4-carbonitrile
-4-(4-fl uoro-phenam no) - pi peri di ne-4-carbonitrile A

m xture of 120 g (634 mol)Z¢-=benzyl - 4- pi peri done,
77.5 g (697 mmol) 4-fluoroaniline and 62.9 g (634
mol ) trinmethylsilyl cyanide in 400 ml acetic acid was

(rac, c1s)5&—[2’~(‘bﬂ3hh1ro-q,ﬂnbn)dhtyctlmi‘rm§alﬂat(l-slr-ﬁlorf)q:rheﬂﬁ)-h 3 @h@z&%pﬁb[tﬂf] decan-

-one wil el Y DPURS SR IOL S R G Rh t 2 0
chloro-pheudypclohextunre: eloudss gﬂnmsmsm)mmrmﬁt hane. The

conbi ned organi c extrac wer g washed with brine,
dried over Na2SO4, filt aé'apﬁr]l evapor at ed. The
crystalline residue was re-crystallised fromEt20

rac,as)-lll-é-é%%lwo—ﬂhetnll)fff-%pge% gﬁrs}?wll)l (})3 %mgﬁ spireld-aldecansdone
(rac,qs)-tlFqﬂ-Euam-pbmiybeﬂ-l(BQhelqalwdltﬂie&yDNS §-tSih-spErd04.9) dbidh- 4Jé)1e was

prpu B i S OBk DL R R o

phenyl)e:tydwhgucaadde dolnrl@ssGolid Mg (I6BR 068 HM-H] ™.

1- benzyl - 4- (4-f 1 uor o-
phenyl ani no) - pi peri di neEF R Bdnitrile. The nixture
was stl rred at anbi ent tenperature for 16 h, then

(encein- T3 ot phengtn otk i ohessl e s ifanstrone
a) 1-(4- Giﬂo«bggl&n_g]&tl;@@mﬁay_ﬂgtrb[m]dbdaﬁﬁ@mié hane. The conbi ned |

¢ Organic extracts were washed with brine, dried over
wNa2SO4, filtered and evaporated 155 g
J1-benzyl - 4- (4-f1 uoro-

phenyl am no) - pi peri di ne-4-carboxylic acid am de as
light brown crystals: M5 (I1SP): 328.3 M. ¢)

of 8- Benzyl - 1- (4 fluoro-phenyl)-1 3 8-triaza-spiro[4

. . bl dec-2-en-4-one A solutiqpn of 155 473 mol
Toa mixdrt, g -5 (89( RF &r G ophe RerPres ok bgetcy i ied-sblose-pbssy)-
1,3,8-triakd- @pl&ﬁ{ﬂ@]dé&ﬁi:-@eoﬂdlna%ﬁ'l‘m“i S i) Wate?lah8 AP MRlehaBBwere added

ace was |rrad1atedb m crowaves in a
0.85 ¢ (53R 5uE) PANFGH LLOHLERF feefign ROt ias raed MY gn s pesature for

48 hours.'THe shlvehtweds réBowtdvin viRR, Tﬂéif‘efsidﬁl@wﬁ} éﬁr%dain Wﬁ& dht k@sﬁﬁmg solid

nade i ne w.t .
was ﬁltef&f‘?ﬁ‘&%e it wats o f‘m@r RSP g’eﬂ OISR G5 spgsaaﬁféouﬂess
solid; MS€iSR)azdsst MEL'e washed with brine, dried over Na2SO4,
filtered and evaporated. The residue was crystalli sed
from Et 20 85 g 8- benzyI-I (4- fluoro phenyl) 1,3, 8-
7 X ,l _,, %h l (X G A

(rac,cis)-frfg: ?h??faow*ﬁz'ﬂﬁ Eriryhenyisoigloberidl 43 Sotriagt apfsméd drrsn e v

prepared Eﬁn&(tﬁdﬂdﬁd—ﬂlﬂe 91)-63,8griaza-spiro{4. 5]decan—4-one and rac-2-(phenyl)-

cydohexagoﬁe éﬂ%&lﬂﬁf&ol‘l«% lgg éI%PE) b154%'1\)&1'1 “triaza-s pl ' o[ 4 >l de
Example 20

(rac,cis)-8- (Z-Phenyl-cydohexyl)- 1-p-tolyl-1,3,8-triaza-spiro[4.5]decan-4-one

(raccis)-8-(2-Phenyl-cyclohexyl)-1 -p-tolyl-1,3,8—t1-iaza-spiro[4.5]dec¢jm—4-one was prepared

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

AMENDED SHEET




m met hanol and 24 nil acetic acid were added 21.2 g
10 % Pd on charcoal and stirred for 16 h under a
hydr ogen at nosphere at anbi ent tenperature. The -
reaction mxture was filtered, concentrated, diluted
with 100 ml water, nmade al kaline with sat NaHCC3
solution and extracted —w¢h di chl oromet hane. The
conbi ned organi c extracts were washed with brine,
dried over Na2SO4, filtered and evaporated. The

resi due, 23 g. crude pr6samsple2das crystallised from
“AcCEt: 6.6 ¢
1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one

(rac,as)dg(%kﬂeﬂlm-@bgnﬁ)-ﬂdﬂqﬂﬁnylkﬁclobhﬁﬂ}1 3,82blaz2sgitdf4.5]decan-4-one
5

hl or g, nyl ),- cycl ohex3l | -1-(4-fl uo
2} 144 ME&S agﬂ%—goﬂ%ﬁ%&%décan 4- one AMENDED
SHEET - 3v-

0 % ac, ci s) - 8- [2 (4- Chl or o- phenyl ) - cycl ohexyl ]-1-(4-fl uo
fo- phenyl) 1,3,8-triaza-spiro[4.5] decan- 4-one was

repared from

-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one
and rac-2-(4- chloro-phenyl)-cycl ohexanone: col ourl ess
Ogum M5 (ISP): 442.4 MH . Exan'ple 18

This conﬁ: gﬁg%}aﬁ %lgfgl(eéa%[ J)f:g?ﬁ&éﬁ%ﬂ énahfx[f%thoxy phg{] é%llme in
analogy c(frthe:pmcec}m:& dés@nEédJﬁeriqﬁ?aﬂmkI) oBL(£ ﬂnbﬁnyﬁmwcl,ﬂbﬂﬁﬂia)

4.5] dec .one \wa
spirol.s{defy s E ARG O R B L JodRCept ol ofsrRh ane yop Rltmined
ascolour(@(ﬂlh}iiMSIPSd)) 2620 MAE: 2- (phenyl ) - cycl ohexanone:
colourless solid, M5 (ISP): 406.3 [MH". Exanple 19
(rac,cis)-1- (4 Chl or o- phenyl) 8 (2 phenyl cydohexyl)-l
b) {rac.cis3]1 K4 -Méth ; acth : 3 piro[4.5ldecan-4-one

(rac,as)-%-(ﬁ él%% ﬁ?&p@p% l(% Piii‘%g %6& l%e%%@ -1 -sglrgﬁlc ﬁgecang -One was
Pfeparedzfl'—o(!@1§4ﬂn§hoxy-fallﬂwi)eh@,8hyxhzab@ma{)«yﬁl)deta:( 4roobhod macplhéphydnyl)-
cycIohex%Ln.ogl. rﬁ%lcﬁlr{eﬁ i, c}ﬁg éfﬂ;}? 4426%%%?” 4-one in 4.5 m THF,

er an anol were added 0.85 g
(35.6 mmol ) powdered Li OH The reaction m xture was
stirred at anbi ent tengg&&@w‘ for 48 hours. The
sol vent was renoved in vac he residue was stirred
in water. The resulting solid was flltered, washed

o YRS Ao 10, B 50 TR one

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

N

prepared from 1-(4-fluoro-phenyl)-1,3,8-triaza-spiro{4.5]decan-4-one and rac-2-p-tolyl-
_cyclohexanone: colourless crystals, MS (ISP): 422.5 MH™.

Example 23

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

(rac,cis)-1-(4-Fluoro-phenyl)-8-[2-(4-methoxy-phenyl)-cyclohexyl] -1,3,8-triaza-
spiro{4.5]decan-4-one was prepared from 1—(4—ﬁu0ro~phenyl)—i,3,8-t1iaza—spiro[4.5]dccan--4--

- one and rac-2-(4-methoxy-phenyl)-cyclohexanone: colourless gum, MS (ISP): 438.5 MH", 455.6
(M+NH,)™.

AMENDED SHEET




b) (rac

ci s)-1-(4-Chl oro-phenyl)-8-(2-pheu~LI -cycl ohexryl)-13
8-triaza-spiro[4 5l decan-4 one

(rac, cis)-1-(4-Chloro-phenyl)-8-(2-phenyl -cycl ohexyl) -
1,3,8-triaza-spiro[ 4. 5}-dgean-4-one was prepared from
(4-chl oro-phenyl)-1,3,8-triaza-spiro[ 4. 5] decan- 4-one

and rac-2-(phenyl)- cthggfmgnpne: col ourl ess solid,
M5 (1SP): 424.4 M+. Exanple 20
(rac, cis)-8-(2-Phenyl -cydohexyl)-1-p-tolyi-1,3,8-triaz

rac,cis)- B{£Phiofo-phemill)- 890 38-flrofdl Bhenyl)-cyclohexyl -1,3,8-triaza-spiro[4 5]decan-
( (rac,cis 815%)2 ghgnyl 0c) rgce%yh)e%;:lo) exy] ol 1a-Z?L,S%1,r%[-t r]i ecan
4-one  37a3-spiro[ 4. 5] decan- 4- one was prepared from

(rac,cis)- llgpFﬁ.l@LdUghé ﬁ)-g [Qf(hffﬁﬁré-@h&?jhﬁcﬂdjﬁfﬁ 14 @Gﬁza—splro[tl 5]decan-

: rac-2-(p X -.cyclohexanon
4-one W&%Rﬂeaﬁﬁql E@gn 156111ﬂdl°r%hfw§ﬁw}» SAgiazas AR 4 AlderpED ogRRmd rac-2-(4-
fluoro-phEX@NB} folékanone: colourless powder, MS (ISP8 426.3 MH",

(rac,ci s)- 1- (4- Met hoxy- phenyl ) -'8- (2- phenyl - cycl ohexyl )

-1, 3,8-triaza-spiro[ 4. 5xeep 4-one a)

1 (4 Met hoxy- phenyl ) -1, 3, 8-tri aza-spirof 4. 51decan- 4-on

XJ O~ This compound was prepared from

(rac,cis)- Bll%grﬁzﬁlmaﬂpi paenylorclobgaylirlridifinoxs Phershly 1.3 Sririsea-i n
spuop;5agghqg¥n9f t he procedure described for the synthesis
_1-(4 quoro ghgnyl) 1,3,8-triaza-

atbitle HIEH¥ g Y apol - (4- Met hoxy- phenyl )-1, 3,8-triaz
a- sp|r0[4 5] decan-4- one was obtai ned as colourless
solid: M5 (ISP): 262.1 MH+. b) (rac
o C1'S) - 1-(4- Met hoxy- phenyl) - 8- (2- phenvl -cycl ohexyl)-1 3
*g-triaza- spiro[4 5l decan 4 one
(rac, cis)-1-(4-Methoxy-phenyl)-8-(2-phenyl-cycl ohexyl)
: - f ﬁQﬁ@ 4-one was .prepared from
C“b“ﬂﬁﬁéfﬁgﬁé%ﬁtgi%%%§%§ﬂ§ﬁ% 323%¥qaza spiro[ 4. 5] decan- 4- on
e and rac-2-(phenyl)- cycl ohexanone: col ourl ess solid,

rac-2-(3,5M5ind )phefAdld: fclMbdiandneanpl € 22 ,
rac, Cls)- I- uor o- phenyl ) - 8- ( 2- p tol yl -cycl ohexyl)

-1,3,8-xiaza-spiro[4.5]decan 4-one (rac-
cis)-1-(4-Fluoro-phenyl)-8-(2-p-tolyl-cyclohexyl)-1, 3,
o 8-triaza-spiro[4.5]decan-4-one was prepared from -
1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one
and rac-2-p-tolyl- cycl ohexanone: colourless crystals,
Off-white M3stalsSB)p. 5855 BCME/LEMG(RIE 283 M.
(rac,cis)-1-(4-Fluoro-phenyl)-8-[2-(4-mnmet hoxy- phenyl)
cydohexyl]-1, 3,8-trt aza-
(rac.cis)-8-[2-(3,5-Dimethyl-phenvl)-cyclohexyl]-1-(4- fluoro-phenyl)-1,3,8-triaza--

spiro[4.5}decan-4-one

{rac,cis)-8-[2-(3,5-Dimethyl-phenyl)-cyclohexyl]-1-(4-fluoro-phenyl)-1,3,8- triaza-

spiro[4.5]decan-4-one was prepared from 1-(4-fluoro-phenyl)-1,3,8-triaza-spiro{4.5]decan-4-

one and rac-2-(3,5-dimethyl-phenyl)-cyclohexanone: colourless powder, MS (ISP): 436.5 MH".
. Example 26

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

- rac-2-(3,5-Difluoro-phenyl)-cyclohexanol

AMENDED SHEET




[

spiro[ 4. 5] decan- 4- one
(rac,cis)-1-(4-Fl uoro-phenyl)-8-[2-(4-nmet hoxy-phenyl) -
cycl ohexyl] -1,3,8-triaza- spiro[4.5]decan-4-one was
prepared from
1- (4-f 1 uor o- phenyl ) - 1, 3, 83#ri aza- spi r o[ 4. 5] decan- 4-
one and rac-2-(4- nethoxy phenyl ) - cycohexanone:
F ol ourl ess gum M (ISP): 438.5 MtH, 455.6 (M-NH4) +.
AVENDED SHEET -36 - Exanple 24
rac, ci s)-1-(4-Fluoro-phenyl)-8-[2-(4-fluoro-phenyl)-c
| ohexyl]-1,3,8-triaza-spiro [4.5] decan- 4-one
(rac,cis)-1-(4-Fluoro-phenyl)-8-[2-(4-fluoro-phenyl)-c
yclohexyl] 1,3,8-triaza- sper}A-S]decan- 4- one was
Colourlepﬁ@'pﬁ san.py &{}nsz °C, MS (EI): 212.1
1-(4-fluoro-phenyl)-1,3,8-triaza-spirof4. 5]decan 4- one
and rac-2-(4- fluoro-phenyl)-cycl ohexanone: col ourl ess
addiflnero-penyllgpcloheoamone MH+.  Exanpl e 25 (rac, ci s)- 8-
F q 2- (3, 5- D net hyl - phenyl) cycl ohexyl ]
-1-(4-fluoro-phenyl)-1,3,8-triaza-
spiro[ 4. 5] decan- 4- one
% ac- 2- (3, 5- Di met hyl - phenyl ) - cycl ohexanol  ox
Colourless crystals: n1p 51-51.5C, MS (El): 204.2 W
(3,5-Dineth | henyl ) - cycl ohexanone O f-white
Cdomle{%%f%ﬂf f.pflp-653 "Gy EI) v (El): 202 M.
(rac CIS) 8- 12 (3,5-D wethyl phenyl) cycl ohexyl | -1 -(4-
[ sp|r014 51decan.4 one

5, 4 (D » -‘; |+ e!
8211’0145151‘8.,9& 4fdd¢oro phenyl) 1 3, 8- tr| aza-

d 4- df
i g S b e S o - .
spiro(4. smaeaxﬁndnfeafas%r &t BonEL-fay ﬂum?&hﬂwmﬁﬁsg 5]decan-4-
(,] SP
one and o el Gitglo phen)-Srsherinspe. olsRy sl SROUSP T 444.9 ML,
-1- (4-fluoro-phenyl ) - 1, Bapld 282a- spiro [4.5]
decan-4-one rac-2-(3,5-Di fluoro-phenyl)-cycl ohexano

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

rac-2-( 2,4—Dichlqro—phenvi) -cyclohexanol

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

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

Cl

Colourless powder: m.p. 94.7-95.5°C, MS (EI}: 242.1 M™.

AMENDED SHEET |




AVENDED SHEET -3y-- F F 6 OH Colourless crystals: mp.
80-82 C, Ms (EI): 212.1 M
rac-2-(3,5-D fluoro-phenyl)-cycl ohexanone F F 0 s
Col ourl ess crystals:rgéh 61.5-62.5 C, M5 (El): 210.1
W : -
(raccis)-8-f2- (3 5-Di fl uor o- phenyl) - cycl ohexyl 1-1- (4-f
| uor o- phenyl) 3 8-triaza- spirol4.51decan-4-one

i f |

sglro|45@ M~¢n5] decan 4- (;n-e vvas ;Jrepared from
(e STk IAGBREIN- giobeinbl R bdb e teRane:

spiro[4. 5]de¢am1u4-loﬂ@was:pt;eptmﬂs&on\/ﬂs-(@lfﬁia)'o-phézﬂylpl Si8+triazx-apipbf@.22decan-4-

ot L2505 G490 PR DB YRR Y e

rac-2- (2, 4- D chl or o- ph&synpk\28 ohexanol rA OH

Col ourless crystals: mp. 72-72.5C, M5 (El): 244.1 M.

rac-2-(2, 4-Di chl oro- phenyl ) -cycl ohexanone <ci C O
(rac,cis)- - (3 4-Diddorpopibayl)- cycloheSd]- {8 Hubfs-phMay()El, 3,8-1242a-1 M+
spiro[4 5]? C -D4EQ SHEET - :
P ~IEFEE e Eﬁ -8-[2-(2, 4-Di chl oro- phenyl ) -cycl ohexy11- 1- (4-
rac-2-(3,4-Dishlove phedl)-kyclolex8ndlr i aza- spiro[ 4. 51decan- 4- one

, . (rac,cis)-8- [2-(2,4-Dchloro-phenyl)-cycl ohexyl]
o -1-(4-fluoro-phenyl)-1,3,8-triaza-

Colourless crystals: m.p. 81-82.5°C, MS (EI): 2440 M". |

rac-2-| 3.4-Dichloro-phenyl)-cyclohexanone

[=]

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

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

spiro[4.5]decan-4-one _ ‘

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

spiro{4.5]decan-4-one was prepared from 1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-

one and rac-2-(3,4-dichloro-phenyl)-cyclohexanone: colourless powder, MS (1SP): 476.2 MH".
Example 29

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

- . spiro[4.5]decan-4-one

rac-2-(3,5-Dichloro-phenvl}-cvclohexanol

AMENDED SHEET




spiro[ 4. 5] decan- 4-one was prepared from
! 1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-
one and rac-2-(2,4-dichl oro-phenyl ) -cydohexanone:
col ourl ess powder, M5 (LSBj- 476.2 MH+. Exanple 28
(rac, cis)-8-[2-(3, 4-Di chl oro- phenyl ) -cycl ohexyl ] - 1- (4-
_ fluoro-phenyl)-1,3,8-triaza- spiiro[4.5]decan-4-one
@ Fac- 2- (3, 4-Di chl or o- phenyl ) -rycl ohexanol a | ~ OH
Col ourl ess crystals: mp. 81-82.5C, M5 (El): 244.0 W
Lac-2- (3, 4-Dichl oro-phenyl ) - cydohexanone 0 Col ourl ess
crystals: mp. 47-49C,. MS (El): 242.0 M.
(rac.cis)-8-[2-(3, 4-Di chl oro-phenyl)-cycl ohexyl | -1-(4-

ol S b, B papL L o STdsean fone

| uor o- phenyl)-1, 3,8-triaza- spiro[4.5]decan-4-one was

¢ ®one and rac-2-(3, 4-di chl or o- phenyl ) - cycl ohexanone:
col ourl ess powder, Ms (ISP): 476.2 WH . Exanple 29
o(rac, cis)-8-[2-(3,5-D chl oro-phenyl)-cycl ohexyl ]-1I-(4-
fluoro-phenyl)-1,3,8-triaza- spiro[4.5]decan-4-one
rac-2-(3, 5-Di chl oro- phenyl ) -cycl ohexanol = AMENDED
ColourleSHEsTls: nap.- 76770, G4 (RI):1 2833 Mfystal s: mp. 90-90.3 C
M5 (El): 244.1 W
rac- 2- (3, 5-Di chl or o- phenyl ) -cycl ohexanone .a g a I/
- rac,cis)-8-[2-(3,5-Dichloro-phenyl)-cyclohexyl] - 1-(4-fluoro-phenyl)-1,3,8-triaza-

I d '
rac- 23 R MRS oS L erlobexaponcs (' aza. spi rof 4. 5] decan 4-

spiro[4.5]decan-4-one

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

spiro[4.5]decan-4-one was prepared from 1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-

one and rac-2-(3,5-Dichloro-phenyl)-cyclohexanone: colourless rpowder, MS (ISP): 476.2 MH".
' Example 30

(raccis)-1-(4-Fluoro-phenyl)-8-[2-(3-fluoro-5-triflueromethyl-phenyl)-cyclohexyl}- 1,3,8-
triaza-spiro{4.5]decan-4-one |
rac-2-(3-Fluoro-5-trifluioromethyl-phenyl)-cyclohexanol

F
F

F

OH

A stirred solution of 8.00 g (32.9 mmol) 3-fluoro-5-triflucromethyl-bromo-benzene in 40 m!

- Et;O under nitrogen was cooled to -78 °C and drop-wise 20.56 m! (32.9 mmol) of a 1.6 M butyl
lithium solution in hexane were added. The reaction was strongly exothermic and the
temperature was kept below -70 °C. Then after 30 min. at -78 °C 2.66 ml (2.58 g, 26.3 mmol)
cyclohexene oxide were added followed by 3.75 ml (4.2 g, 29.6 mmol) boron trifluoride diethyl
etherate. The latter has to be added drd_p-wise to keep the temperature below -70 °C. The reaction

mixture was stirred for 2 h at -78 °C and then quenched with 40 ml saturated aquecus KHSO,
solution, warmed up to ambient temperature and extracted with tert.-butyl methyl ether. The

~combined organic extracts were washed with brine, dried over Na,SO,, filtered and evaporated. -

AMENDED SHEET




Col ourless crystals: mp. 76-77 C, M5 (El): 242.1 M.
rac, ci s)-8-[2-(35-D chl oro-phenyl)-cycl ohexyl|-1-(4-fl:
uor o- phenyl)-1 3 8-triaza- spiro[4.5l decan-4-one
(rac,cis)-8-[2- (3 5-Di_ Bloro phenyl ) -cycl ohexyl ] - 1- (4-
fl uoro-phenyl)-1, 3, 8-tr |aza spi ro[ 4. 5] decan- 4- one was
prepared from

The ok e B e BT e

4.90 g ragaH3cflyase S- mﬂmgqmeﬂblﬁl—mheﬁﬁ)) cydl@hemws colaaleloeys8llls: m.p. 76.5-

77.4°C, M+ 4- Fl uor o- phenyl') - 8-
%QFQ ?ﬁjoro 5-trifluoronethyl-phenyl)-cycl ohexyl]-1,3
, 8- triaza-spiro[4.5]decan-4-one

rac_g_(g,_m I‘&_S(-élﬂ%, Pcﬁﬁ&h?i Shdabh Uc%lSﬁ'&tané(' - phenyl ) - cycl ohexanol

et S0t ut oot 8. 00 g (32.9 mmol)
3 quoro 5 trlfluoronethyl br ono- benzene in 40 m

F {20 under nitrogen was cooled to -78 C and drop-w se
20.56 mM (32.9 mmol) of a 1.6 Mbutyl lithium
el ution in hexane were added. The reaction was
strongly exothermc and the tenperature was kept
bel ow -70 C. Then after 30 min. at -78 C2.66 mM (2. 58

Oxidatiof) with@e3s NiRkih eﬁbf&’iﬁgﬁéﬁﬁ e@ foriat- 9 fldc(fcﬁhttﬂ?@gf BYovided

. oron trlf
rac-2-(3- ﬂt‘?f@r%l‘-‘éﬁuo}fﬁ@eﬂﬁl?bﬁnﬁﬂa emoaa @ehelurysﬂpwsretatsunweégs -58.5
°C, MS (tihesbgmer ature below -70 C. The reaction nixture was
stirred for 2 h at -78 C and then quenched with 40 m
saturated aqueous KHS04 solution, warned up to

(raccis)- RAUFRIYro LBRRAT-BL[B @ ﬂifb‘ilo-%xﬁ'fﬂ%%cﬁqetm{lt Prd§it cvdgﬂ&ﬁl—l 3,8-triaza-

ST thyl ether. Thé conblned organi c extracrs
ﬂ!ﬂﬂ@%&%&t h brine, dried over Na2SO41 filter ed and

(rac,cis)- F—‘(@-Wﬁfo@b%enﬁj\@bﬂ@ﬁ@ fRIdrE-5- tirfﬂ%oro-ﬁ?&h db%&yﬁ L QAYRkxyl] (1,98-triaza-

t yellow crystals, was purif
spiro[4. 51%@“&’? 90K o5 BERPATSH A (4 v&henyi)-A 39%trgua—spxro[4 5)decan-4-

one and ra@8-(3= ﬂtﬁwrﬁlﬂ‘@ffﬂorrbrhéﬁxfd%lﬁﬁ?ﬂ%aﬁhé}ﬂﬁsw |c))l’oﬁME§s%%&n RAS (ISP): -

4950M[_g.ézcol ourl ess crystal
rac-2- (3-Fluoro-5-trifluoronethyl-phenyl)-cycl ohexanon

e FFgF
g Example 31

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

1-Propyl-1.3,8-triaza-spirof4.5]decan-4-one
o

This compound was prepared from 1-benzyl-4-piperidone and propylamine in analogy of the -
procedure described for the synthesis of 1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one. -
1-Propyl-1,3,8-triaza-spiro[4.5]decan-4-one was obtained as colourless powder: MS (ISP): 198.1
MH".

{rac,cis)-8-{2- (A—Chloro-phenvi);cvdohexvﬂ-l-promr_l— 1-.3.8-triaza-sgiro| 4.5]decan-4-one

AMENDED SHEET




0O Oxidation with Dess-Mrtin periodi nane as descri bed

for rac-2-p-tolyl-cydohexanone provided =
rac-2-(3-fluoro-5-trifluoronethyl-phenyl)-cydohexanone

as |ight yeIIom1crystaIs 4n1p. 56.5-58.5 C, M5 (El):

260. 1 M.
(rac,cis)-1-(4- Fluoro phenyl)-8-12-(3-fluoro-5-trifluo
" {rac,cis)- BI{E-E{EMOHJ" Hé’r{ ) Yplroésl?l §%&{%\ﬁzs§uro[4 decaln) -gne was

one rac,ci
PrePaf“-’d[&ﬂ} é-ﬁrpaﬂrb-”»@ tmaﬁ b hisleran-4 pineapd yaey-¢4-ohlexgrphenyl)-
cyclohexarilong" n%ﬁtfrlé'ggg?]wéﬁ' W[l(fsﬁ]g‘@@ alpf- one was prepared from

| uor o- phenyl triaza:spiro[ 4. 5] decan- 4-
one and
rac-2-(3-f|uoro-5-trifb%gbﬁ£§§§y phenyl) cycl ohexanon
e: col ourl ess powder - 495.0 M. Exanple

(rac,as)-—é f[ﬂ?s-‘é}&&:o}ﬂe% f)%gﬁih%{yﬂaﬂgfw)l %-14%:: %P%o 14 él]dgcgagp&/ -one
(rac,cis)- §-|[2—13 @l@oxprplaepaﬂ)scmlpb{ﬂd]%pm ﬁ,&mza-@pffh[%]dm&paunﬂe was
prepared o Pr HEOR18%, ﬁrtﬁgga [hz%ljﬁ%‘%npi &L Ligpe 2 “chlorg-phenyl)-

- propyl Pamne ’n anal procedure descri

: cyclohexa[nnge splauiess powser, MS ISP) 390.3 MH+ :

1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one
1-Propyl -1, 3,8-triaza-spiro[ 4. 5] decan- 4- one was

obtai ned as col ourl ess lﬁmwpb‘:r% MS (ISP): 198.1 M+,

(rac
Cci S)-8-[2-(4-Chl oro-phenyi) - cyclohexyll-l-propyl 13 8
(rac,cis)--Prapyh8<@rn-tginl- edc@bcmml.éﬁdnwﬁwﬁﬁﬂ -4-one

(rac,cis)- P Bs(b— h£1 l'éy%l' 93 %ht%ﬁ 2 it Ee |410n]é Q red
ﬁﬁg@ one @ﬁﬁ DT epared ﬁf?#ﬁ

from l-pmpﬂrbwftn;za&smrq[ﬂﬁ rspmm[andsg\aiaqaml;d-agdehauauone colourless

_ der, MISEL ?.@60.@%@?0 phenyl ) - cycl ohexanone: col ourl ess
powder, MOHSE: ST DR ML) V200, 3 Mt . Exanpl e 32

(rac,cis)-8-[2-(3-Chl oro-phenyl)-cycl ohexyl] - 1-propyl -
1,3,8-triaza-spiro[ 4. Sdac ﬁ - one

(rac, cis)-8-[2-(3-Chl oro-phenyl)-cycl ohexyl ] -1-propyl -
1,3,8-triaza-spiro[4.5]decan-4-one was prepared from

“(rac,cis)- 81[29(401%1511} Rﬁcx@y‘l} %cﬁﬁé@f’h ?}Lﬁ‘ylﬁ] ngﬁgza %gﬁ% §‘[1%can-4-one

héXanone:

(rac,cis)- %%Fluompbpxg{b)—cyckg@xﬂ Mﬂrppﬁx]airmtga@sspuo [4.5]decan-4-one was
prepared from 1-propyl-1,3,8-triaza-spiro[4.5]decan-4-one and rac-2-(4-fluoro-phenyl)-
cyclohexanone: colourless powder, MS (ISP): 374.4 MH*.

Example 35
(rac,cis)-8-[2-(3,5-Dimethyl-phenyl)-cyclohexyl]- 1-propyl-1,3,8-triaza-spiro[4.5]decan-4-one
(rac,cis)-8-[2-(3,5-Dimethyl-phenyl)-cyclohexyl]-1-propyl-1,3,8-triaza-spiro[4.5]decan -4-one
was prepared from 1-propyl-1,3,8-triaza-spiro{4.5]decan-4-one and rac-2-(3,5-dimethyl-
phenyl)-cycohexanone: colourless powder, MS (ISP): 384.5 MH™.

Example 36

(rac,cis)-S—[2—(3,5—Diﬂuoro—phenyl)—cyclohexy‘l]-l-propyi-1,3,8-triaza.—spiro.[4.5]decan-4-one

AMENDED SHEET




(rac,cis)-1-Propyl -8-(2-p-tolyl-cycl ohexyl)-1,3,8-tria
za- spiro[ 4. 5] decan- 4- one

(rac,cis)-1-Propyl -8-(2-p-tolyl-cycl ohexyl)-1,3,8-tria
za-spiro[ 4. 5] decan-4-one was prepared from

1-propyl -1, 3, 8-tri aza- spldo[ 4. 5] decan- 4- one and

rac- 2- p- toI yl - cycl ohexanone: col ourl ess. powder, NS

(rac,cis)- éJ 5@5 é‘yl %@o?;?ﬁ%nf%@gﬁylﬁf rR}-PI)ayi Clysdg tnaza-ﬁplro[«i .5]decan-4-one
was prepargd },—|prqp 16, §-{riagazspirp Fdrsjd{eczanﬂ olecand mc@ﬁ@ 5-difluoro-phenyl)-

lohexdfoR Skl (wtsp r 1) - cycl ohexyl ] -1 - propyl -

e , 3, 8- trlazggé%lro SH@ %Eggﬂﬁy one was prepared from
1 propyl -1, 3,8-tri aza- splro[4 5] decan- 4- one and
rac-2-(4- f1 uor o- phenyl) exanone: col ourl ess
powder, MS (ISP): 374. Jhﬁﬁﬁﬂéianple 35
(rac,cis)-8-[2-(3,5-D net hyl - phenyl)-cycl ohexyl ]

{rac,cis)-8- }2—’?5 Qﬁy‘@%fgﬁﬂ%@%@ﬁ?ﬂ!ﬁ Jrﬂ%ﬁi}l’ ,§g§ ﬁﬁ?g@f‘f}df‘”p’? g-one

(rac,cis)- Hl*(l‘fr-f!)lshbm-ahalﬂbcyclpb{etylﬁ]l@ogﬂ-lﬁ&m:wmom 5hhd:z&d4~one

0,

wes prepartd i BORRYH o ik shefl TR Lot iR 2 Pty
phenyl)- cwdmh@mnom@c(ﬂb@yss P@Meﬁ MHISBX azqas ME3B

(rac,cis)-8-[2-(3,5-Difluoro-phenyl)-cydohexyl]-1-prop

yl-1,3,8-triaza-spiro[ 4. 5] decan-4-one AMENDED SHEET

yz Example 38

(rac cis)-8-[2-(3,5-Difluoro-phenyl)-cycl ohexyl]-1-pro

| -1,3,8-triaza-spiro[4.5]decan-4-one . was prepared

(rac,cis)- 8- lrfﬁ,&l}aﬂdpw phengl)acyclobexd|-tpiropyfl-4,358- ﬂmrsp#o@h&]thcm-tl-one

(rac,cis)- 8r~f‘f @R/‘éﬁfl? ﬁﬂ%@oﬁwgl #p%{é)] g!}eg( N %plrSPfi %Heca%sf' -one

was prepa@rcb om) s pragy M@suzazasprm[éﬁd;dqsm;argewﬂah@adﬁ;ﬂ-qimmomo

pheny- <Pk cofol o gASs BIMBLUSIERLR | 1) 1

pyl -1, 3,8-triaza-spiro[4.5]decan-4-one was prepared
froml-propyl-1,3,8tr| Rigr o[ 4. 5] decan- 4- one and
rac- 2- (3, 4-di chl or o- phenyP{E cycl ohexanone: col ourl ess
powder, MS (ISP): 424.5 M#+. Exanple 38
- 0 I 1-pro:
(rac,cis)- d—[ﬁ@iﬁBﬁltrﬁuF)gozrgg% T t[&l}'b gﬁ’f}yi% @S}f hexhda:
spiro[4. 5]@#@@-%98‘) 8-[2- (3, 5-Dichl oro- phenyl) cycl ohexyl]-1-pro

rac-2- LSASPB% tﬂlﬂém%n{ertmgjﬁm rcp (glh&l[qﬁcan 4-one was prepared

from L-propyr- 8 ro[ 4. 5] decan- 4-one and
rac-2- (3, 5-di chI oro-
£ T r
F
OH

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

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

AMENDED SHEET




phenyl ) -cycl ohexanone: col ourl ess powder, M5 (ISP):
424.3 M. . Exanple 39
(rac,cis)-8-[2-(3,5-Bis-trifluoronethyl-phenyl)-cydohe
xyl]-1-propyl-1,3,8-tri aﬁg pl ro [4.5] decan-4-one
rac-2-(3,5-Bis-trifluoro y _phenyl ) - cydohexanol
Hkg F Light yellow viscous oil: M5 (El): 312.1 M
gac-2-(3,5-Bis-trifluoronethyl-phenyl)-cycohexanone
NDED SHEET F F F F F I f Colourless crystals: mp.
48-50C, M5 (El): 310.1 W
(fac,cis)-8-[2-(3,5-Bis-trifluoronethyl phenyl)-rycl ohe
yll-1-vrovvl-1 3 8-triaza- sRiro[ 4.5l decan-4-one
(rac,cis)-8-[2-(3,5-Bis-trifluoronethyl-phenyl)-cycohe
xyl]l -1-propyl-1,3,8-triaza- spiro[4.5]decan-4-one was
prepared from
Colourlesk-cystapy .., 43; B°Cy MSZ&Dspla. bME. 5] decan- 4- one and rac-
2-(3,5-bis-trifluoronethyl - phenyl) cyclohexanone
col ourl ess powder, MsS (I SN) 490 (MH) I\/S (1SP):
(rac,cis)-895 (3,5 M- triffrayometivd pBerfiklaogel oh exy peylat,}

s 1ro[45§{eé§n@ 3 %l S) - 1- Et hyl - 8- (2 phenyl cycl ohexyl) 1,3,8-tria

4. 5] decan-4-one a)

(rac,cis)-§-4{2€3,6iBy-ufl R eBlethyl-phanyyt) glolwby k)l |1 ptopylax 8 driaza- spi r

spiro[4. S@ecaﬁl"& %ﬁ% Cyc Pgeﬁgl X ;n Or?(le‘sl %ﬁﬁﬁ%ﬁgmg%d‘%é‘% (45 lepanyg-one and rac-

2-(3,5- bl:mnﬂu))rdméthgﬂ paryB-cyaloheipbn@ céloatesdgmaver,iMS 88)N490.4 (M-H)™;
Lﬁﬁgi Mere added 4.18 g (22 mml) pTsOHHzO and the

MS (Isp)rﬂ%)?t heated to reflux in an apparatus equi pped with

a Dean-Stark trap for 24 h.. Then the reaction
g LXxture was evaporated and the resulting crude enam ne
———@Proce UgPssol ved in 900 nil 1, 2- di chl oroet hane and 8 m
acetic acid. To this s%?mmvere added in portion

69.0 g (308 mml ) sodiumtriacetoxyborohydride. After
a total reaction tinme of 2.5 h the reaction m xture

Preparati®f6f (rac,cis)-1-Ethyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-4-one
a) (rac,cis)-8-(2-Phenyl-cyclohexyl)-1.4-dioxa-8-aza-spiro{4,5]decane

o
Ok

To a solution of 46.0 g 2-phenyl-cyclohexanone (264 mmol) and 31.5 g (220 mmol) 1,4-dioxa-8-
aza-spiro[4,5]decane in 380 ml toluene were added 4.18 £ (22 mmol}) pTsOH-H,O and the
mixture heated to reflux in an apparatus equipped with a Dean-Stark trap for 24 h. Then the

reaction mixture was evaporated and the resulting crude enamine dissolved in 900 ml 1,2-
dichloroethane and 8 ml acetic acid. To this solution were added in portion 69.0 g (308 mmol)
sodium triacetoxyborohydride. After a total reaction time of 2.5 h the reaction mixture was
treated with 250 m! 2N NaOH and extracted with dichloromethane. The combined organic

- extracts were washed with brine, dried over MgSQO,, filtered and evaporated. Purification of the

- crude product over a silica gel plug (10:1) with n-heptane/AcOEt 10:1 then n-heptane/AcOEt 9:1

and finally AcOEt as eluent provided 44.85 g {68 %) (rac,cis)-8- (2~pheny1-cyclohexyi) 1,4-dioxa-
8-aza-spiro{4,5]decane as a yellow oil. MS (18P): 302.4 MH™, : ;

' AMENDED SHEET




fu

Toa solum)g(pg}(g) nE

'chromatolgriagmr ol $ilics gel with 2: f’?

treated with 250 ml 2N NaCH and extracted with
di chl or onet hane. The conbi ned organic extracts were
washed with brine, dried over WySO4, filtered and
evaporated Purification of. Qe crude product over a
silica gel plug (10:1) with n-heptane/AcCEt 10:1 then
n- heptane/ AcOEt 9:1 and finally AcCEt as el uent
rac,cBI- QMR ekl R ol ipéHdin-4-one .
rac, cl s) - 8-(2-phenyl-cyclonexyl)-1, 4-di oxa-
8- aza spiro[ 4, 5] decane as a yellom10|l M5 (1 SP)
4 NH . AMENDED SHEET b)
ac ci s)-1-(2-Phenyl -cycl ohexyl) - pi peridi n-4-one gc
qutlon of 44.85 ¢
(rac ci s)-8-(2-phenyl -cycl ohexyl)-1, 4-di oxa- 8-aza-spir

A soluﬁoﬁ[o‘f 4—5]8‘5%@&&1&#)[8 @ﬂﬁhe GCﬁ@:SKE%ﬂ?ll Hi%xﬁl ﬁ%zmsgﬁﬂﬁéﬁ:&e%é in 100

e reacti o

to ref
el methajg s i mb Q8 HCLAheaisr e oz L6 e Shexgactiontmixture was
made basi¢ #ith @6@1%@36 exted R0ty &fchmfi‘g:ﬁ%ané d*:x g@% 1\@{}?04, filtered and
or at crude product was puri
evaporatedh TBast %{B ta‘(?éP“§ﬁF4'e5é yhich wmﬁosiaphﬂe@weaﬁbcml with n-

heptane R|diRAt: 28& ackis)-1-{2~phe cloh idin-4- il:
i 138(52 ph)en§/I PcyI%:YIl ec;(ye}? ;? eélr |1r(jj| nonfagﬁu(:kggenowm'

MS USPJ@%%E%&% lowoil: M (I1SP): 258.3 M#. c) (rac

cis)-4-Ethylam no-1|-(2- phenyl cycl ohexyl) - pi peri di ne-4
d 77777bNH N NTo a

-ﬁ i

CIS) 1- (2 phenyl cydohexyl) pi peridin-4-one in 2
uEtO—I and 106 ng (1.29 mmol) ethylamne .
! dhethl ori de dissolved in 0.126 m (1.58 mol) 70 %

queous triethylam ne solution were added portion-w se
84 my (1.29 nmol) KCN and the suspension stirred at

nt tegPerature for 2.75 days. The reaction
&7 mredly (sapein)- 18- p%eaﬂc@rslqbaammnﬁradlar@one in2ml

EtOH an® X6 Agt(229\bhrhbl) @ TH0e KRAAERE ridd. Bssd?\rea&lﬂ ] zgisflf(i‘% gnmol) 70
hed .wi.th b“,agg dri.ed over

% aqueod Y BTG tAOm N déd PrRignovisebme (e gD KON and the
suspensmﬁtsﬁweam B@blent Enifeedtite EEV 278 H@}Wi‘ﬁe RLAR ﬂix'ﬂ?re 4?1;19 ﬁﬂﬂﬁa‘a with

a. yellom10 di ssqolved_in 2.6
25 % aqu%ﬁgr&ﬂﬂmgx wi } omgthgps. Jihey qng;(exfg@ctﬁ were washed
with brind ldeled tover mzxw&t&asadacaﬂma&at "Phe ﬂe&%ﬁn&@ 38 AAERA ?1@
e_organic

di ch oronethane
ethylamingf (RHERR %We’ffbrwﬂ@i Haarbaniirioa yelon otitere disepived in 2.6
ml 90 % I%ﬁjlmh ﬁhﬁﬁl@ﬁf:@& @ttihmﬂibﬁt tefup Qﬁuﬂ'l@ @SHUGEh, Wiken tﬂhérﬂzlf)d]t_@r@ waloured onto
o.flash-. chr,omat o silica W
iced 25 % ATERORIRARE @“Ga%%{r'&gémgf%?mthéflﬁ%ﬁmrwq plase Waewgshed with
brine, dricl/®ieo xS0, fiéRd aid evofated Tihe X&bﬁdc‘"pr@@d& wabbe8fi@bby flash-
l,J ow. 0il: hé@ I-? VM
eOH: 0.16 (rac,as) 4-ethylamino-1-(2-phenyl-
cyclohexyl)-piperidine-4-carboxylic acid amide as light yellow oil: MS (ISP): 330.4 MH*.

d) (rac.cis)-1-Fthyl-8-(2-phenyl-cyclohexyl)-1 .3.8-triaza-spiro[4.5]dec-2-en-4-one

AMENDED SHEET




d) (rac,cis)-1-Ethyl-8-(2-phenyl-cycl ohexyl)-1.3
8-triaza-spirol4 51dec-2-en-4-one (\ u AVMENDED SHEET
A solution of 0.16 ¢ (4.9 nmol )

4- et hyl am no-1| - (2- phenyl - %ghexyl) pi peri di ne-4-carbo
xylic acid amde, 5.5 ni “nmol ) triethyl
orthoformate and 0.5 ni acetlc acid in 85 mnm toluene

A solutiodBf 6.16 g%@b ‘ﬁ‘ilrnbﬂ 4[- %Hﬁmfl@ 2 sé gal{én{fl’a%cﬂﬂgﬁﬁ%pﬁ?dme-@carboxyhc

ture ure wa

acid 3m14¢a§ing | k%mfﬂ@l) quthﬂzsﬂ%f@rmﬁﬁhmd &b @tﬂemucastded 84 whtoluene were
heated toQeHi¥ Bf %Tﬁtﬁ@ﬁﬁbleﬂh.% eE ‘i‘m@?ﬁ'ﬁ& agﬁ 'ﬂf W %ﬁter
and evapor at ed.

brine, dried over tere

made alkqlingquthd ot rmapis Wﬁ@@d with dighbpsamsthane. ThRlaTgavie extract was
washed w‘itﬁ‘b@fn%edmr NALSENT) filkrel) afld EleDoMeSdNTHE 2R Prodl? wilpurified

rac CIS -1-

by prepare’{iw’rIPbC ezermwr@ﬁsrlse Bhase solamy yith a BLO/MeClzradipite 80 mgHyat,cis)-1-
ethyl-8- (ﬁﬁh&nyﬁ@ﬁﬂblﬁﬁﬂ?ﬁsﬁ 8 'tﬁma-ébﬁjogp dgf: b-&en"‘&I %:\)A@Has ]%% gellow oil, which

stallised fromE 340.4

was CIYSt%l}B@filﬁ?ﬂ EtR: C15B); 349 %Wd al so be performed under
This cychiﬂti%'h%\@ oblPMAd FifcRmhed ARAE RRILWAE irr ST £desBibed for

'exampleségaé?’ms) 1- Et hyl - 8- (2- phenyl -c) rcl ohexy) -1, 3, 8-tri aza
-spiro(4.51decan-4-one To a solution of 90 ng (0.265
I

4 .
Toa solutmns@ﬂ %Qﬁéf (@i@?ﬁnﬁﬂﬁ?‘aéc@ﬁﬁ-e 1—%Q n{%ﬁenf%@l@ﬁ%l)w? 5%—tnaza—

ded portion-w se

spiro{4. 513?&8 GRet-ene i %ﬁ%@%ngmretaé%@qﬂgwmw mg KO. a%nmol)

NaBH,; an@Gh&ndibriRtdiak ahidnt tenlh@atirefodl i & @St BY @(9@613511%@16@ ‘i’x@ur
ni |l di chl oronet hane and

. the residue
The mixtyze “TQCWOMM%&ETFP@@ taksnynRiaOdel dichleromethans @dtzo ml 12 %

ammonlat'ﬂiﬁbﬁlrﬁ)t’ Waestireud a? ah‘iblérﬂ @erﬁﬁﬁ@tﬁlk@fe@ bfhsﬁle %ﬁﬁ@f)ﬁ'ge drated and
aqueous pha d careful

the aqueotyy S POTSTOLAE B T sombinedgrngaere washed
with brine(dEiBd B¥edr N1, SO, |ﬁﬁ€rd@1\h@ﬁ er #1193 the (ﬁ@,cﬁﬂ(i—ethyl 8 (2-phenyl-
doh. lj))gggrated 0%‘4%1& rac, ms%] 11eth (& +

cyclohexy SRy PI -0 35 Felparless erastals: S%néfﬂa M

_ colourless crystals: (I1SP): 342.4 M+. Exanple 41

(rac,cis)-I-1sopropyl-8-(2- nyl - cycl ohexyl)-1, 3, 8-tr

i aza-spiro [4.5] decan- g‘xﬂﬂBﬁlﬁ

(rac0|s) 4- Isopropylan1no 1- (2- phenyl - cydohexyl ) - pi per

_ (rac,cis)-li ﬁ(%-?%ggﬁ%g 1cyclo excjirl)a%% mazlgt'splr-r%i 5]&3{:821#5110%1 of

(racacis)-4(mmﬁﬂs irlo- . ipkridinRa dadh Heyfic 988 aifide
wi Et OH were a ded 94 ng (0.98 nmol) isopropyl am ne
@rochloride and the nmixture stirred at anbient
gnperature until a solution was obtained (5 mn.).
nlmnm water and 64 ng (0.98 nmol) KCN were added
and the suspen5|on stirred at anbi ent tenperature for

; To a solunon ol? 23 % {0.89 mmol) (rac,cxs)-1—(Z-phenyl-cydohexyl}-pzper1d1n—4-one in2 ml
EtOH were added 94 mg (0.98 mmol) isopropyl amine hydrochloride and the mixture stirred at

ambient temperature until a solution was obtained (5 min.). Then 1 ml water and 64 mg (0.98
mmol} KCN were added and the suspension stirred at ambient temperature for 24 h. The
‘reaction miXture was poured onto iced water and extracted with dichloromethane. The organic
extracts were washed with brine, dried over Na,SO,, filtered and evaporated. The resulting 245

- mg (rac,cis)-4-isoproylamino-1-(2-phenyl-cyclohexyl)-piperidine-4-carbonitrile, a yellow oil,
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reaction m xture was poured onto iced water and
extracted with dichl oronethane. The organic extracts
were washed with brine, dried over Na2SO™4, filtered
and evaporated. The resul tiqyg.245

(rac, cis)-4-isoproyl am no- 1-(2- phenyl -cydohex)rl) - pi pe
ridine-4-carbonitrile, a yellow oil, AMENDED SHEET

were dlssolgﬂ'bd :TrJi[/)\EB @:;l@? 9% Hﬁ@g alhcﬂst?rre'ii 4 'al’nt?%_lt_ %’@Iﬁ?&%r@fb@ 2t§ i Th&tkhe
a a | e r ure or . en m Xt ure was
mixture Y RRYEAAS iSen % GrtEistr Ot GcklogomFibAne. The organic

phase wathivgdhed kot rhan &neclr B¢r Na@@@ filtedeAAAE eV NBS MEH cWEderbroduct was
fied dried ov Ng,lﬁ | tered_an evaporate The

purifie ‘E’rfii’gﬁ QSRAIEE A, On SHiFY £ @atlh@yl ArQEVMeRbarelogitaldfyns fracicis)-

—1soproﬂialnluﬁa- 196-pNéniyh ] SheAIPi R MRAR - 8.2 0o acidl4tRideYs light yellow

oil: MS (éﬁfgéépml ‘am no-1 - (2- phenyl - cydohexyl ) - pi peri di ne-4-c
arboxylic acid amde as light yellow oil: M (ISP):

The last tivo sapﬁ(rﬁm dl&lléle frﬂcﬂﬁﬁam& &H&M %f ﬂiéﬁs ﬁztex%lﬁl:%rrﬁe’d' A in
the synt hesis were

osur,e d redu n of
analogy t%g’fa}“i‘%la 4fifien dﬁ‘ﬂ’ gﬁ% Bﬁvld(eé é}fbwlésemayﬂeﬁréz -pbenyl-gydohexyl)-
1,3,8-triaparspitiofie sl decan-4-one as colourless solid: m.p. 132-134 °C, MS (ISP): 356.4 MH.
(rac, cis)-1-isopropyl - 8- (2-pheny cyclohexyl)
1,3,8-triaza-spiro[ 4.5]decan-4-one as col ourl ess
In analogﬁtli Exdimple 91 thkiiaﬂd»%g 1r6§péricfﬁ?és of iﬁﬁmﬁlehﬂz‘t -46 wele prepared from

to 41 the fqllo spi ropi peri di nes
the given g hlaseGal AV sighes oy ower bt Lo G abe Ierature:
starting material that Exgm 1et4aer comer ci al I y
avai | abl e or described in the literature: Exanple 42
(rac, cis)-I-Cycohexyl -8-(2-phenyl -cydohexyl)-1,3,8-tri

(rac,ms)*laﬁye}dmmyb{i-{z«'@hedﬁwdoﬂemp1 B 8thh~sp1rd[43]d€tan—¢ox@ N\

- pi peri di n- 4- one and

col oss solid, mp.
Exanple 43

i l-émiahe@és RIS s e

from ( rac,élﬁ)i@v(glpﬂlknﬁ &yabﬁéﬁﬂyblpﬁi’i@iﬂh@ﬁﬁé Andlcﬁﬁyh%xﬁaﬁﬁdefﬂ?‘d%cﬂl&fde
rra |0 decan one

colourless 5%59 gdlqsr %" i/?S &E P): 39& 5 MI—%

(rac, cis)-1-(2-phenyl - cydohexyl ) - pi peri di n- 4-one and
2,2,2-trifluoropropyl-_amne hydrochl oride: colourless
solid, mp. 154-156 CExaplefdp): 410.3 M.

(rac,cis)-8-(2-Phenyl-cyclohexyl)-1-(3,3,3-trifluoro-propyl)-1,3,8-triaza-spiro{4.5]decan-4-one

~&3% ~8%

(rac,cis)-8-(2-Phenyl-cyclohexyl)-1-(3,3,3-trifluoro-propyl)-1,3,8-triaza-spiro{4.5)decan-4-one
was prepared from (rac,cis)-1-(2-phenyl-cyclohexyl)-piperidin-4-one and 2,2,2-trifluoropropyl-
amine hydrochloride: colourless solid, m.p. 154-156 ° C, MS (ISP): 410.3 MH".

_ AM_ENDED SHEET




AVENDED SHEET Exanpl e 44
(rac,cis)-1-(2-Methoxy-ethyl)-8-(2-phenyl -cycl ohexyl) -
1,3,8-triaza-spiro[4.5] decan-4-one

(rac, cis)-1-(2-Methoxy-ethyly28-(2-phenyl-cycl ohexyl) -
1,3,8-triaza-spiro[ 4.5]decan-4-one was prepared from
~(rac, cis)-1-(2-phenyl -cycl ohexyl) - pi peri di n-4-one and
2- met hoxyet hyl am ne hygia@ellb @41 de: col ourl ess gum M
(1SP): 372.4 MH+. Exanple

(rac, cis)-8-(2-Phenyl - cyclohexyl)-l-(2 pi peridin-1-yl-

(rac,cw)-ﬂ(ﬁMéﬁx&rﬁet& 1)rg- ﬁzﬁhéﬁi -EfloKkxy) q9§§ﬂn§za%?ro[4 5] deczin-elione

cIohe peri
(rac,cis)- fe’[(izlfM? @%ﬂé}fﬁr& y léel)@a&mw@rs@mwa%ldecan 4-one was
prepared Bfo2p Gl dis)- IUflmfheny cyclohe ) plpendm -4-one and 2-methoxyeth r?rlamme
hdrhléc?c CjS).- &S@ OH’EIZ(I% ) - pi peridin-4-one arid
ydrociqr ?CQWFH8§€H91 ydrochl ori de: col ourl ess

gum MsS (1SP): 425. 5 NH+ 442.5 (MrNH4) +. Exanpl e 46
“(rac, cis)-1-(2-Morpholin-4- ¥I-ethy|) 8- (2- phenyl - cydoh
exyl)-1,3,8-triaza-spir decan 4- one
(rac ci s)- 1 (2 Nbrphohn 4- yI et hyl)-8-(2- phenyl cydohe
' ¥ ?% )g |ro 4.5] decan-4-one was epar ed
(rac,cis)-§-{7;Rhen c,cyelp sxy 1(- awsaﬁn v&«sﬁw@xwﬁ tpaﬁeammm desan-4-one
(rac,cis)- @-@Plleﬁﬂ = FbRagH L I-pi HﬁﬁPJleE&érQYﬂB QGRLOIL Eﬁﬁom 5]decan-4-one

% url ess %Béstals g?

was prepagec, rogy (§3oes)ghfdpheny] Gﬁd%‘#‘é% rplzgxedléﬁesz@q andil- @m¢q§lzyl)-

piperidin@hfdiotidotide: 20loutleGaind MNESPRU25.5 MH?, 442.5 (M+NH,)",
(rac,cis)-4- Benzylan1no | - (2~ phenyl - cycl ohexyl ) -pi per i
di ne-4-carbonitrile . 1| To a stirred solution of 232
nmg (0.90 nmol) ‘ ﬁle46 _ o _
(rac,cis)-1-(2-pheny cydo exyl)-piperidin-4-one in 4
m acetic acid were added at anbi ent tenperature 0.270

(rac,cis)- lﬂw-%@héﬁn-zl%i-@ﬁlyﬂ@ (2-p H&ﬂi—)&&éﬁhé’i@f éi b&nﬁi&%ﬁlf W?@ecan-*i—

cooled to O then a sol uti on of

one KCNin 0.7 mMl water was added and the solutlon

(rac,cis)- 13(2! Mdghdlin- @?Dleﬂﬂ'g ﬁérﬂﬁ%ﬁoﬁ@d’yl)lﬁ?} h‘mﬂhesﬁlﬁf{@ tS]cQ:@an-fi -one
_ ure was |ce al kal i ne

was prepaggdhromyFacsi) otisph ﬂéax%ntdﬂ Wcmmoethyl)-

morpholiddRydroel)andE calsurles tc.g(sm; dzws Myhrine, dried
over Na2SsM4, filtere eva orated The resi due

AVENDED SHEET yry wa&*#uPlerd7ed by
fl ash- chronatography on silica gel with n-hexane/ AcOEt

(rac,cis)- 15BenzyF8?2 -p enyl-cyclohexyl) -1,3,8-triaza-spiro[4.5]decan-4-one

a)( rac,cis)_—4-Benzv1amino—1-(2—phenvl-cydohexyl)-DiDeridine-4—carbonitrﬁe .

f
To a stirred solution of 232 mg (0.90 mmol) (rac,cis)-1-(2-phenyl-cyclohexyl)-piperidin-4-one in
4 ml acetic acid were added at ambierit temperature 0.270 mg (276 ml, 2.52 mmol) benzylamine.
The mixture was cooled to 0 °C, then a solution of 168 mg (2.58 mmol) KCN in'0.7 ml water was
added and the solution stirred at ambient temperature for 18 h. The reaction mixture was poured

onto iced water, made alkaline by addition of conc. ammonia and extracted with AcOEL. The
organic extracts were washed with brine, dried over Na,SO, filtered and evaporated. The residue
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(rac, ci s)-4-benzyl am no-1 - (2-phenyl -cycl ohexyl ) - pi peri
di ne-4-carbonitrile as a yellowoil, M5 (I1SP): 374.5
M. b) (rac

ci s) - 4-Benzyl am no- | - ( 2- phgnyl - cycl ohexyl ) - pi neri d| ne
4 carboxyllc acid am de A solution of 255 ng (6083

1)
was purx@eéby 8ashychtotnetugrdphyioncilics gal-witte nyHexanedAdDEIY )5 cﬂu«ﬁﬂf 170 mg
(I‘ac,CIS)qi | Ieﬂnl?({-?-g ' ehreg{rl CYCﬂ)PSJFyY)ZBlpﬁIIQIFﬁ-é‘ﬁC%I\AE}ﬁP%? ge].(ﬁ%oxl MS

(IS onto iced 12 % ammoni a and extracted with

d| chl oromet hane. The organi ¢ phase was washed with
br| ne, dr| ed over Na2804 flltered and evaporat ed

on S|I|ca gel vvlth AcOEt/l\/bCH 2 1 as el uent 176 rrg
T; ci s)-4-benzyl ani no-1-(2-phenyl - cycl ohexyl) -
er| d| ne-4-carboxylic acid am de as off-white
us solid: Ms (ISP): 392.4 M#. c¢)
(rac I's)-1-Benzyl -8-(2- phenyl acl ohexyl)-1 3

A solutlo% df QS?E‘% L k] 1|910 A()l)'5 rgc.e& m:\mgr—b—%&g; Qgcfl&?%gl) pxpendme-_

st eps sure an
4- Cafbor%‘ﬂlﬂlﬁels? chHzﬁé?armdhamd at mbunaﬂeumtratmreﬁaanpl e 40d)

20 h. Thé}ml
r ag ci S) 1 r?%c} glg'g(l EEdp 269;]) A Oan gﬁ 3Cted with

dichloromethage.{The ggmha@? wasyashed amthAeredrasI avel diasIQs filtered and
o i LT B O
AcOEUMPé)H g gluent: premar(cady Jcnbe wgnywé r{ZstlmVIHrvglohmlr
p:pendm‘éaﬁﬁirb&kyht: hal ahade £ JHGhiE m&@ug 'es+]¥d. 2%56‘(15?}3 5822 MH*.

described in the literature:
(rac,cis)-8-(2- Phenyl cyclohexyl) 1 propyl -1, 3,8-triaz

rac,cify- EBeAS1-B- é+

y
amz4fione was prepared from
} - ccdohexyl ) - pi peri di n- 4- one and
yta# ne: Jcokour Iess solid, M5 (ISP): 356.3 M.
(a e 49
c,cis)-1-Tyclo - 8- (2- phenyl - cycl ohexyl ) -1, 3, 8-
triaza-spiro [ 4.5] decan 4- one

The last twp atepe (r5)g destycdrahredpytionBefiidnpd) efi e syptesihensel darrledo@-in

;
analogy t) Exdififhe I0f Sl e dnd B (RS e RUEPTS Eedyi lohery)-
1,3,8-triazasplitad. 5 debanrit e as clbutles ealis: oi. p.,lSE/BC(MSRJSP)BmaMH".

VHt . Exanpl e 50
(rac,cis)-1-Butyl - 8-(2-phenyl -cycl ohexyl)-1, 3,8-tri aza

In analogy g:pﬁx@[lpde 3] tedallowiing spiropiperidines of Example 48 - 57 were prepared from
- the given starting material that was either commercially available or described in the literature:

Example 48

(rac,cis)-8—(2-Phenyl—cyclohexyl)—1-pmpyl—l,?o,s-tﬁaza-spiro[4.5]decan—4—o_ne
(rac,cis)-8-(2-Phenyl-cyclohexyl)-1-propyl-1,3,8-triaza-spiro[4.5]decan-4-one was prepared
from (rac,cis)-1-(2-phenyl-cyclohexyl)-piperidin-4-one and propyiamme colourless solid, MS
(ISP): 356.3 MH".
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Ea——

(rac, cis)-1-Butyl - 8- (2-phenyl -cycl ohexyl)-1,3,8-triaza
-spiro[ 4. 5] decan-4-one was prepared from -
(rac, cis)-1-(2-phenyl -cycl ohexyl) - pi peri di n-4-one and
butyl am ne: col ourl ess soIL@g-MB (1SP): 370.3 IH .
Exanpl e 51

(rac,cis)-I-1sobutyl -8-(2-phenyl -cydohex)l)-1,3,8-tria
za-spiro [4.5] decan-4-Baeple 49

(rac, cis)-1-1sobutyl -8-(2- phenyl cycl ohexyl)-1, 3, 8-tri
aza-spiro[ 4. 5] decan-4-one was prepared from

(rac,cis)- (H(a}clo@lrspyl B~ (z%am'@nwdomﬁm SR hlalpio as)ghémm%nand
(rac,cis)- g((grkﬁ)]bpg @?Snﬁ—ph%%ylogyrc exyl)gl 3 S—tl\lfgza-(splro L 5]decan-4-one was
prepared(ﬁ‘o&h@(r@t 8is)-11.- (mleaﬁuayyioh&cy@zp@aeaﬁau%@ bR eydprogyldmBid:

decan- 4- one
colourlesi P@ﬁé%@? %SQ&g tyl - 8- (2- phenyl -cycl ohexyl )-1, 3, 8-tr

i aza-spiro[ 4. 5] decan- 4-Rxaifpless prepared from
(rac,cis)-1-(2-phenyl-cycl ohexyl)-pi peridi n-4-one and
cycl obutylam ne:. colourless gum ©Ms (I1SP): 368.2

(rac,is)- Mﬂhtyl@&nﬂh@yﬁayclohexyl) 1,3,8- maza-spu'oftl .5}decan-4-one
yl -cyc| ohexyl)-1,3,8-triaz

(ramas)-%BgBﬂ-%r-%ah@yg éﬂxeﬁx gﬁé BQt?naza-splro[éc 5]decan-4-one was prepared from

(rac,cis)- (H(2phemyicydolRaml) Wip &dl@-dp&ﬁrhﬂd'tﬁbfﬁhﬁ'ﬁ&%)éblbuﬁesg s&tid, M8 USP):
3703MP? spirof 4. 5] decan 4- onewas prepared from
rac, ci s)-1-(2-phenyl -cydohexyl ) - pi peri di n-4-one and

pentylanine: col our |l esExgaple SYS (1SP): 384.3 M.

Exanpl e 54
(rac, cis)-1-(3-Methyl -butyl)-8-(2-phenyl -cydohexyl)-1,
(racycis)- BIstﬁfyl-az(a—[ﬁﬂhylc’iyéloﬁeﬁﬁ):@,'3'841:1-1&&&—3 RYENIER 8HEE e - So-

2- | - hexyl )-1
NS (P e e O RO R
from (rac(dispd (- paenIy} &riabeen y-bipeyid Bhevnk knd I.d@ﬁhg@%:ﬁméf&uﬁn%@ﬁgum, MS

(ISP): 37@%?5? ne: colourless gum 584 3

(rac, ci s)-1-Cycl opent yEx@mpi-sghenyl - cycl ohexyl) -1, 3, 8-

triaza-spiro [4.5 ] decan-4-one

(rac,cis)-i-Cyclopentyl -8-(2-phenyl - cydohexyl) 1,3,8-t
(rac,cis)- I~Cﬁﬂ&btﬁt@l—8-@2~§h&h€l&§r&ﬂh&yﬁnﬁ3 Babiazdbsl éca@mone

Ci hen xyl ) - plp r| 4 one and
(i BRSSP L XA s 508 e
from (racélsi+1-(2-phenyl- cyclohexyl)~p1per1dm-4-—one and cyclobutylaﬂnne : colourless gum,
MS (ISP): 368.2 MH".
Example 53

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

- from (rac,cis)-1-(2-phenyl-cyclohexyl)-piperidin-4-one and pentylamine: colourless gum, MS

(ISP): 384.3 MH™.
Example 54

(rac,_cis)-1-(3—Methyl—butyl)-8_—(2-phenyl—cyclohexyl)—1,S,S-n'iaza-spiro[4.5}decan-4-or_1e
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Exanpl e 56

(rac, cis)-I-Cydohexyhnet hyl - -8-(2-phenyl -cydohexyl)-1,
3,8-triaza-spiro[ 4. 5] decan-4-one

(rac, cis)-1-Cycl ohexyl net hyl (2 phenyl - cycl ohexyl ) -1
,3,8-triaza-spiro [4.5] decé% 4-one was prepared from
(rac ci s)-1-(2-phenyl -cydohexyl) - pi peri di n-4-one and

(rac,as)-dy(GI-Mh’&DyhhmEt-&Yl—@ﬁbxﬁy@cyd@l@x?ll)lfl %S&ifaldotho [ M detaP)-one was

P“’—‘Pared?‘%%e ?ﬁ% 5 i%ﬁﬂ%@é’hw@%) “BiReHgin-tpae Ardiprpentylgming pploutless
gum, MSS(iSP)SDﬁJ&MHF 5] decan-4-one
(rac, ci s)-1-Phenet hyl - 8- (2- phenyl - cydohexyl )-1, 3, 8-tri
aza-spiro [4.5] decan-4-one was prepared from
(rac, cis)-1-(2-phenyl - cBxahghesy! ) - pi peri di n-4-one and
phenet hyl am ne: col ourless solid, M (I1SP):- 418.4
MH+. Exanpl e 58
(rac,CIS)—(l¥@’310®leﬁl)yi~8-((l%ﬂ@i i e@ran@)aémﬁw@mxyl

4
(raccis) B GHpFTAT B R R TEbO o Al aoinalf s  deamngrane was
preparedrﬁ'dm (ma,ktle) |1¥(Bqﬂieﬁyk@ﬁloh@qlppﬂpkm&ﬁﬁh-aﬁe aktE&tcl dpen SN iGE:

Cdouﬂesf Foé\’t?’ 3&% BSPJcéé%ﬁMJ{h - et hyl ami no- | - (2- phenyl - cycl ohexyl
) - pi peridi ne- 4- car boxylHxamplecsgd am de, prepared
anal ogously to Exanple 40c) from
(rac, cis)-1-(2-phenyl -cycl ohexyl)- piperidin-4-one and

(rac,cis)- tyQyklohexgtinethyl B4 03 pienyli-dyclohaiykit 118,8- tﬁ&zﬁ-ﬁp@&[ﬂﬁ]decan—ti-one

* (raccio) Rl BREDER P-4 e R B ol ot L s d-ome was

prepared'ﬁlm (raqcit)- M2mh&hﬂF@dw&(yl)t—lﬁﬁﬁldIﬁ-dl€0ﬁ &il ¢yehekdnemethylamine:
colourles$ %%@ L I‘g]rg){ﬁ% acted wth dichloronethane, the
_ el a hases were washed with brine, dried
over Na2504, filtered and evaporated. The crude
(rac, cis) AVENDED SHEE

S4
1- (2-cycl ohexyl - et hyl ) - epsr?enyl cycl ohexyl)-1, 3, 8-t
ri aza-spirof4.5]dec- 2 en 4 one was directly used for

(rac,cxs)—#—&l’gexg%ﬁﬂbqs-é‘.’eﬁ% rby’f' CYCl 19’?8 %m—splrgws]%% cadn(ggcr i bed

* (rac,cis)- (~lPhel;leﬂl)d)8~(}(Jﬁer@y-(tycﬂxﬁmxyl[}—lét,&ytha)za-ﬁplﬁﬁ%dagaln—fb-xméth;]mepared
o (a1 B BT Bl AS58 d B EB e
MS (ISP)ai@ 48 ohexyl et hyl ami ne  hydrochl ori de: col ourl ess

solid, M5 (ISP): 424. 5ﬁ%% anal ogy to Exanple 58
t he foIIovvl ng spiropi per Pigg of Exanple 59 - 64 were
prepared from the given starting material that is

| - (rac,as)-)[e-q E?El{:ﬁ@gﬁ%z%%/ gﬁl%rgll lc?cﬁohex?ls 1%?89 %nl b—es%lzloT4.t5P(ﬁ:can-4—one

In the penultimate step of the synthesis of this example microwave irradiation was utilized as

heating source:

A solution of (rac,cis)-4-cyclohexyl-ethylamino-1- (2—phenyl—cyclohexyi)-plpendme—v'-l—carboxyhc
“acid amide, prepared analogously to Example 40c) from (rac,cis)-1-(2-phenyl-cyclohexyl)-
piperidin-4-one and cyclohexylethylamine, in a mixture of triethyl orthoformate / acetic acid 95:5
was irradiated by microwaves in a sealed tube to 120 °C for 20 minutes. The reaction mixture was
then made alkaline with conc. ammonia, extracted with dichloromethane, the combined organic

phases were washed with brine, dried over Na,SO,, filtered and evaporated. The crude (rac,cis)-
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(rac,cis)-1-(3,4-D chl oro-phenyl)-8-(2-phenyl - cycl ohex
yl)-1,3,8-t riaza spiro [4.5] decan-4-one

(rac, cis)-1- (3, 4-Di chl oro- phenyl ) - 8- ( 2- phenyl - cycl ohex
yl)-1,3,8-triaza-spiro [4. J} decan- 4-one was prepared
from(rac,cis)-I-(2-phenyl™ dyclohexyl) pi peridi n-4-one

and 3, 4- d|chloroan|I|ne colourless powder, MS (I SP):

-(2-cycl syt 1 - .
| 1-(2-cyc Aﬁéﬂy CMVIS)_ }_g]ﬁ’é oh 3 8- ErilazT S%H'O[‘l 5)]dec % eg -4 one was
directly us for thelast 5qepdﬂ_9§ gf.'\dw,:ngﬁ @.uth aBI—L; as descnbed for Example 40e).

(rac, cis)-1-Hexyl - 8- (2- phenyl -cycl ohexyl ) -1, 3, 8-tri aza
{4 5] decan-4-one was prepared from

(rac,cis)- {‘KEIQYé obyxy f@gl)p%?npﬂle@xlwﬂ@b@ywl)) -9 $réviazaraping[hkdesani4-one was

prepared %’blﬁ? (rﬁ}: %g)S %Z%Yfﬁﬁ%@ﬁéﬂﬂ %gé}llcﬁﬂ I4l &3S an RRBExyIdRylamine

hYdrodﬂw% C%lpgl)lesssqlzt PhRAGPY: E%am| )-1-(4-trifluoronethyl -
phenyl) ,3,8-triaza-spiro [4.5] decan-4- one

- ac, CIS) 8-.(2- Phenyl - cydohexyl ) - 1- (4- trlfluoronethyl

In analogﬁ F@ﬁwyplg 58 thy: following spisppipgradingspd Exsmple 58rmeb4/were prepared from

the given Bla8PRy B6kefibiGRAt is elther commeraall avaﬂable or descnbed in the literature.
(rac,cis)-1-(2-phenyl-c g. ) - pi peridin-4-one and
4- ani nobenzo- trifluori P@& ourless powder, MS
(ISP) 458.5 M. Exanple 62

(rac,cis)-8-(2-Phenyl -cydohexyl)-1-(2,2,2-trifluoro-et
(raccis)- 4 DAci o p At G Ph A7 B3 b gtea-spIVEABIScan-&-one
(rac,cxs) lstff-_f)léhlor&phenyg -8-(2- Phen 1- clohe )) -1,3,8-triaza-spiro[4.5]decan-4-one

(rac heny ex r 12(2,2,25trifluoro-e
was prePaFﬁW?mﬂrasa%ﬁ)tH%Ehﬂs}’W h@qsl -Pipssidin- -m@nd\ﬁa@&sdlchloroamlme
colourless}s SRRE. VS f(ISP 458.4 MH".

(rac, CIS) 2- phenyl - cycl ohexyl ) - plperldln 4-one and

3 3, 3- trlfluoroethylan1ne hydr ochl ori de: col ourl ess

oil, M5 (I1SP): 396.3 Mggambhaap! € 63

(rac, cis)-8-(2-Phenyl -cydohexyl ) - 1-(2-thi onorpholin-4-

yl-ethyl)-1,3,8-triaza-spiro[4.5]decan- 4-one
(rac,cis)- 1@}1@5&,:1!5- &r&?q@l@f&&l‘)gﬂé &'i‘ﬁ%éébﬁro[k 41deddnlLgRe phol i n-4
I -triaza- %Plro[ 5]d ecan- 4- one was
- (rac,cis)- lpglé T%é—p},\e@(ﬂ cy‘clohexyl) 1,3,8-triaza-spiro{4.5]decan-4-one was prepared from

(rac,cis)- IC(@gh&iyﬁ):yclo}(e%ﬂWdlﬂ%ﬁﬁﬁ&XLﬂexﬁh%é KYdiodl8nEe: BRburless

m noet onor phol i ne hydrochl ori de:
powder, M$,(I§F):388.3 MH| MS (I1SP): 443.4 M. Exanple 64
(rac,cis)-2- thhyl-l-phenyl 8- (2- phenyl - cycl ohexyl ) -1,

3,8-triaza-spiro[4.5]decan- 4-one
Example 61

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

- one

(rac,cis)-8-(2-Phenyl-cyclohexyl)-1-(4-trifluoromethyi-phenyl)-1,3,8-triaza-spiro{4.5 Jdecan-4-
one was prepared from (rac,cis)-1-(2-phenyl-cyclohexyt)-piperidin-4-one and 4-aminobenzo-
trifluoride: colourless powder, MS (ISP): 458.5 MH™.

Example 62

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

-, a)
(rac, cis)-4-Phenyl am no-| - (2- phenyl - cycl ohexyl) - pi peri

di ne-4-carboxylic acid amde _ ~\ o NFLs ~NH To a
solution of 2.00 g (7.78 nmo
(rac, cis)-1-(2-phenyl -cycl |) - pi peridi n-4=0ne

(Exanpl.e 40b) in 30 mM acetic acid were added 2.03 g

(rac,cis)- éi%ﬁeﬂ%@y):loﬁ%‘l)‘ Pg%?gggﬁg%gc%il) 81"‘5 ¥ Lﬂ%za%:pfﬁ);[}va@dgéan -4-one
was preparid frﬁrrkéra%éls}nééilsnﬂlﬂn '&CMC @Mlmdmt%mmé— for 60
trifluorodihylddife’ dhARRdE Bgl or’ orre@ﬁg‘ﬂ g@@ff_%ﬁ}é m wat er

and extracted wth he pool ed

extracts were mashed mnth aqueous hal f saturated

NaHCO3 sol ution and br ¢35 ed over Na2SO4,

filtered and evapor at egﬂ?pga 3

(rac, ci s) -4-phenyl am no- | -

cis)-§-€2-PRE. 5 B HRRSX 1RSI GRVRANY & Wil A -

(accis)-& G- PRER cy RUHBHONIO. LIS ECE Jr GRS BN IR B[ 51 decan
4-one H2804 and stl rred at anbient tenperature for 16 h. The

(rac,cis)- g.gzgﬂg% cyaéhﬁg Y@?—Eﬁ?ﬁ%@%ﬂf)ttfgOncylﬁ”&é&%@az%’%%[z} 5]decan-

~ 4-one wagprepared é@m {viat,bisHi d PipberyheyHakexyl) -fiperigiodl-ete and 1-421 s

sminocfAREIE oM ke S e i P e

purified by flash- chroﬁmmgkzﬁﬁhy over silica gel with

an AcCEt/MeOH gradient: 0.862 g

(rac, ci s)-4-phenyl am no (2- phenyl - cycl ohexyl ) - pi peri
{raccis)- BMﬁéh)d-l gﬁjlllﬂtheeﬂﬁdclahmb h§,88tnam qurd[éé ez;an14done

- = > Y, i I Y
o) mqsplro[4 5] dec- 2- en- 4- one AVENDED SHEET 53 A
qutlon of 85 ny (2.25 mol) of
CIS) 4- am no- 1- ( 2- phenyl - cyclohexyl) plperldlne 4
rboxylic add amde, 1.2 nil triethyl orthoformate
0.24 M AcOHin 4 nil toluene were heated to
reflux for 24 h. The reaction m xture was poured onto

To a solutiqneef 24 &(7- 78wl (racsgis ne( Jphenylrgyelphaxybfpipasidin-4<one (Example

 40b)in 3051'31"&@{1@&@}& WepxidRabed gibi, ﬁx&h&b‘ |aﬁﬂﬂﬁ%@ HE°C gmﬁrly a solution of

c extracts were_ washed wth brine, dried over

l42¢g (21{%52  Patassiugn gxpnidedn &walywten Ebe mpREreyasetinsd gtiymbiamis
temperattﬁé' fdrfGOij Th@ Yeaktias Bflﬁhfe%tp@gféam}ifo 98 vl &3nAekariétbd with

S1c yl - 8-
-dlchlowmﬁ 1%@?@9&%}3 Fegeg ‘sésgﬁadc Hgtlbi)ﬂBFqlg[hzlfS?@@éé@Néﬁmn

solution aR€ bife, driat ov)é?thg,(ﬁl{ered’mid@aﬁEkateﬂr pA §REUa'c %ﬁj J40%hefn"yﬁmmo-1—

tane provided an off-white po
_ (2-phenylw£l ﬁ F-)[:up'en ne-4-carbonitrile as ye]lgw cnl The latter was dissolved in 20 ml 90
% H,S0; a(ﬂc%rsddsahﬁsm@ﬁ% dratBhey s ﬁ Tie RAGIHA mﬁ&&:’e%@?ﬁh}edlonto 50

8-triaza-spiro[4 51" decan-4-one A solution o
mliced w‘ﬁﬁ’ g.g.l%ﬁée alkaline with conc. NaOH and extracted with dichioromethane.

The pooled @ﬂ@a&é wirekeRheith Gafed aﬂh@ﬁﬂé &%Qlﬁﬁﬁbb&,:ﬁlﬁr& drld az

piro[4.5] dec-2-en-4-9gne in was_ cool ed
evaporated. Jhe edecpradact mpﬁflﬁe%w fashighremptagraphy over silica gel with an

AcOEt/MeOH gradient: 0.862 g (rac,cis)-4-phenylamino- 1-(2-pheriyl-cyclohexyl)-piperidine-4-
_carboxylic acid amide as a colourless solid: MS (ISP): 378.3 MH".

b) (rac,cis)-1-Phenvyl-8-( 2-phenyl-cyclobexyl)-1,3,8-triaza-spiro{4.5]dec-2-en-4-one
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magnesi um chl ori de solution in THE was added
drop-wi se. The mxture was stirred at -78 C for 30
mn. and then allowed to Eﬁy to O C. The reaction was
gquenched by addition of N (25 %9 at 0 C and the
m xture then extracted three tinmes with
di chl or.onet hane. The conbined organic |ayers were
dried on Na2SO4, filtered and evaporated. The residue

purified by flash- chromatography with an

t / MeOH gradi ent as eluent: 67 ny

222thyl_l phenyl - 8- ( 2-
cycl ohexyl)-1, 3,8-triaza-spiro[ 4. 5] decan-4-one
A solutloWQ:E 85 '2’3%@1% o@ (1%9 kRpal L3580l LETKhSH-Lion M) Gliidine-4-

carbﬂXYhf .aeé aé!iﬂés 12. rE% \WFhYIl oﬁh@ﬁeym@aps_i OemlAc@Eidh dimadtglupng yere
heated to r%ﬂlbf {228 hSPhé Rh&ion ABEARWABSured o1ied 1k WAt f mAda il ine by

addition P? COEIE; g:)xmgn%gﬁi@ﬁyq:trgctfdgwﬁh displareysthane xBiie)orgartc ectractsarere
washed withHideQliAeDowée Na?%nﬁlﬂérg@ gnd @&%@P{t’% %9):%‘]] deg)[r&glcmmaIFﬁnﬁed

s cooled to -7 ution

by flash-droppptograpne en siticaed m@e&m ag dpeat: dFDmgi(sas,cisTrlephenyl-8-(2-
phenyl- cﬂdh@ﬂfl?l%trﬁzh-@%%&i{t@%@d efted-b asIOhFeloRHL Gvﬂfcgqsl

owed to warm he reactio S quen

crystalhsaélaa.fwreﬁeeﬁnwwmedeasﬁﬁmgnpw@rm (198 FHBAMFE. vas

extract ed three t| mes with dichl or onet hane. The

_ . | -
A 08 5 B 3 R
spirol .5 d5c-Brngrone oI UM PP ywas <ot 19 7B+ .asg (- 0mERtaded metb)
magnesiufiechlBrige :Q)'llitﬁirﬂﬁ @I—ﬂswﬁhdﬂﬁa e f%lxtt?ﬁlvhg stiffed at -78 °C for
. # P): . 4 ﬁﬁgPQE HEET Exanp
30 min. a{' §t2"a“§ ‘E%Wﬁﬂm (e SERSHOP Was @@eq&hem addjtion RERYH.OH
(25 %) atggﬂ; a’ﬁd&h& friugﬁﬂrtﬁ&h Extfadted]|thile eiiles i@ BchlOr SHHERANS TRA cOhbined
. " IT
organic la(erﬁ (,%Eé gr)le%fpn eﬁ@’aﬁ‘“efﬁﬁi qnd(ezam‘:ﬁll Tl@ﬁ,@piéﬁ@ %9 purified by flash-
chxomatogiap?.y :v.dﬂhl’kﬂ &CIEH\?@!M' @dl&ﬁltaﬁ e?az@h@l &7 ﬁ'l?@ﬁﬁlﬂﬁd-q enyl8(2-
phenl-cfbp AL IS ML LSRR AL L B2 T e oy sl
- MS (ISP):a0dsdMHA. porti ons of about 50 ng at ambi ent
' tenperature. An exot he m c rgsct ion took place. After

conpl etion of the Iast the reaction m xture
was treated with I N NaOH and extracted several tines

e S B AR RS RS 3P SRS 2

A solutionyef] ﬂﬁow9$dczr;58\dmeb (m&:xswtp}fanﬁSQY ﬂﬁge?gtgtemggﬁg{-pg [AfRYa-
spirol 514355 eBr{ o6 U PPIROR G Tiema Hic vationiaiie -1 (haod 6800 ml ofa
IM sclutiémbdithgl/mighesipindpymaldiig 28ddd ddopWwiR! The@idBreVhs stirred at -78 °C
for 30 min and then allowed to warm to 0 °C. The reaction was quenched by addition of NH,0H
(25 %) at 0 °C and the mixture was extracted three times with dichloromethane. The combined

organic layers were dried on Na;SO,, filtered and evaporated. The residue was purified by-flash
chromatography with an AcOEt/MeOH gradient as eluent: 52 mg (rac,cis)—i-ethyl-1-phenyl-8-
(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro{4.5]decan-4-one were obtained as an off-white foamy
solid: MS (ISP): 418.6 MH". |
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(rac,cis)-2,2-dnet hyl -1 -phenyl - 8- (2-phenyl -cycl ohexyl)
-1,3,8-triaza-spiro[ 4. 5] decan-4-one as a colourless
foanmy solid: Ms (ISP): 418.4 MHt. Procedure Bl Exanple
67 Preparation of _
(rac,cis)-l-CycIopropyInethyﬁjé (2- phenyl - cycl ohexyl ) -
1,3,8-friaza- spiro [4.5]decan-4-one a)

(rac, cis)4-Am no-1|-(2- Kﬂxﬁﬁmleﬁﬁycl ohexyl ) - pi peri di ne- 4-
carboxylic acid amde go:: To a solution of 1.29 g

(5.0 mol)
(rac,cis)- Lﬂ-amnﬁth:‘yl llpl-(eﬂylpﬂml-:pheﬂ}yl I)) t,ﬂ,Bﬂﬁ&iadépi'ro‘H SlRcir4-one

S a d 0.2
Asuspenw &?Odagw fr'-sag e wb? agmnro% Pts?nr{%o lﬁﬂexﬂand
piperidiné-Aegarfboiacid &‘iﬁ\ie((ﬁxﬁnﬁmlﬁ) inasmipdtinde dieft thdaeediith UVe (23.6

mmol) 2 el e Sen S T3 St DG Qe widad 5 poriossof about s
mg at ambi¢ht @eipedtivel An dxcﬁhé@ne ﬁ&tﬁ@-ﬂﬁmk d&e K@i’@bﬁ@(&ﬁhgﬁﬂivﬂast

addition, a%%%lg%l\laé%%u%ﬁ gag g'gfﬁ: th 1%{ llﬂgg rextractec?4 e\rf:raij times with
dichloronfdthineCTle) cotnbiified Grgan{c%)hla&& Rigte d"r‘j/e@' diﬂﬂé%b) epey drdl (:’Jrated

o yellowg il i wes iy fasfBromaipapy vishn dcplpspmetigne/methancl

gradient afieletit. Thevesilepred Fedti G Were r&esluiimke whrtamenaﬂiiﬁiplrdspflmme 9:1,
eldin 2gddltl on of 45 mM conc. ammpni a and extracted w th
yielding . The organic phase was washed with brine, dried

(rac,cis)- deé\hﬂ%helfyl-‘!SF (_ei;ﬂ(kn!;thfdﬁcmhﬁM{;a,B@triﬁhepiﬁd [u@de_c_azla -4-one as a
oduct I ash-chromat ography on silica

colourless gy olid TS ok A ol AVENDED SHEET &
gradient. The purified product crystallized at anbient
t erature and was triturated in Et20, filtered and

Procedure BIT0 ) "07

' (rac, ci s)-4-am no-| - ( 2Ephaplgle7cycl ohexyl ) - pi peri di ne- 4
-carboxylic acid amde as off-white crystals: M
(1SP): 302.3 MH+. b)

Preparatidn af-(raddg)-BEydoploppithethyled-hphotyl-cicleheyl) 11, B8-arigil r o[ 4

spu_o[45]151d§e £an: 4-one o0 HJ A suspension ofl220 my (0.73

a) (rac.cisY4-Amind-3)(2 bheni 1oh dimeyictobexylit dcidiapedd di ne- 4
- carboxylic acid amde in 1.2 m triethyl
¥aof ormate and 0.05 M AcOH was heated by mnicrowave
radiation to 120 C for 10 mn. The reaction mxture
Mpoured onto water and extracted with
di chl or onet hane, the organi c phase washed with brine,
dried over Na2SO4, filtered

To a solution of 1.29 g (5.0 mmol) (rac,cis)-1-(2-phenyl-cyclohexyl)-piperidin-4-one in 11 ml .
EtOH was added 0.295 g (5.5 mmol) ammonium chloride, the reaction mixture stirred for 5 min.
and then 0.359 g KCN (5.5 mmol) was added and the mixture stirred at ambient temperature for
20 h. Then the reaction mixture was diluted with 10 mi water, extracted with dichloromethane,

the combined organic phases washed with brine, dried over Na,SQ, and evaporated. The residue,

1.45 g (rac,cis)-4-amino-1-(2-phenyl-cyclohexyl)-piperidine-4-carbonitrile, was dissolved in 15
ml 90 % H>80, and stirred at ambient temperature for 2 h. Then the mixture was poured onto
iced water, made alkaline by addition of 45 ml conc. ammonia and extracted with AcOEt. The
organic phase was washed with brine, dried over Na,SOy, filtered and evaporated. The crude

~ product was purified by flash-chromatography on silica gel with a dichloromethane/methanol
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and evaporated. The residue

((rac, ci s)-1-phenyl -8-(2-phenyl -cydohexyl )-1, 3,8-triaz

a spiro[4.5] dec-2-en-4-one as a light brown oil) was

dissolved in 5 mM nethanol. To this solution were

added portion-w se 206 ngy (5:%42 mol) NaBH4 and

stirred at anbient tenperature for 1.5 h. Then the
gradient. $he¢ pexifiedparsdectapotdizd at ambleneﬁhdmmmhieahdivkm tlemirated in Et;0,

hl ol than

fiered el IEE RO ERkcBl I TR -ERghci i hea PO et apbptic cid
am1deaschff-|whmt,ec1:hstah;dl\/tﬁ/(éSP) BEXRFMH " .fil tered and evapor at ed.

The crude product was purified by flash-chromatography

on silica gel with an AcOet/ MeOH gradient: 170 ng

rac,ci -Bheyl- 8-ayarebpitd|4)51dedn8-bn¢ aza-
spi ro[ 4. 5] decan- 4- one as colourless crystals: mp.
128 C (frompentane/ Et20 5:1), M5 (ISP): 314.1

|Hac CI s) - 1- Cydopr opyl met hyl - 8- (2- phenyl - cycl ohexyl ) -1
8 tr| aza- Spl ro[ 4. 51decan-4-one To a solution of 37

A suspenstqnaq:f 2p ﬂgn@%@znﬁw&ﬁfl(méﬂﬁ)&h%RW)l'iz“Bh@YﬁTCV@W) -piperidine-4-
carboxyhcs&id Q{liﬂe 2 @Q%d‘@'ﬂ@rﬂl&fm’gmﬁﬂe ak GHdswer A el hgatgill?y m

ycl.opr opane-, car boxal dehyde and

mlcrowavg 1r9:5§atﬁqn t()ggo n&ngrg lé gu%r%pe)reqqnpg ARIFHERVas poured onto water and
extracted With GidhiR BRI AkE (8e orgdRicPHald Wathedlivith BiiBe Wifed el ﬁgzsba filtered

It Then_t ction m xt s. cool e
and evapoaﬁﬂg Tthfsewbue(%rafﬂs)ﬂf@? ﬁ% POnH ARahash- b he s ur o
sp1r0[4 5|H@pP-eAld-bid s i HQIREHI@\W bﬂ) {vay disdhadeh iR thARIITo Mid Rlution
eelngthgreac anbi ent

r ht a
were adde GRBaRB I 20 ﬁ&\ﬁﬁe%oﬂ niisigeflataabien &ewra&we for 1.5
h. Then theRBol/enthas ¢raiurtea dt hafthicdtributed béebip@ichRP¢methhid &l diluted

' ient tenperature for
ammonia i} EEPUPPE BTG B G Pl gsresaiashely Rl P ved over
Na,S0,, filteetlagd evaplopaed. THelteudy [gaaua waB baﬁﬂed\Bﬁﬂﬁﬂ-eréthatbgf@ﬁy on

silica gel wrltrélsfm %’V@Bﬁ%aéﬁe{“ % gﬁs Fg}(f] )-1,3,8-triaza-
spiro{4.5}d¢cas -6 53 1Blonglesyinystas & p S 261 108 °gBdfmm pbntAs£JELD VEOMS

s eluent: 19.1 ng starting nmaterial were
(ISP): 31436%8€ered and 4.7 ny

(rac,cis)-1- cyclopropyInEthyI 8- (2 phenyl -
3

To a solutidhadéu mﬁ(}ﬂzﬁnﬁmb] (eacﬁcﬁs)FB—@ﬁhaiyi-afclﬁfexyl) 1 3 8—tr1aza- _
spiro[4. Slé;cgrg 4:)%;%:21?212 rg.] g gg‘i%"-“iﬁ %i%d Brb‘i%‘ ¥nl (ff/tf |1110gt]8)i¥ lnzmc])'l’) cyc%pt)rrolpane-
carboxaldghyde atd 6.059 mil { $2migh@ 23/ innegl ¥l titaeiarh(IVp tqmaisogiopotideFhe stirred

mixture wiheordd g b8 505 B A B RS0 Bifeiis anaonist gy 2Q 3528 me (024

o mmotl} NaCNBHa added and the mixture kept at this temperature for an additional hour. After

keeping the reaction mixture over night at ambient temperature, it was evaporated, the residue
took up in 10 ml dichloromethane and 5 ml IN NaOH and stirred at ambient temperature for 10
min. The slurry was filtered through a Dicalite pad, extracted with dichloromethane, the organic
phase washed with brine, dried over Na;SOy, filtered and evaporated. The resulting yellow oil (47
- mg) were purified by flash-chromatography over silica gel with AcCOEt/ MeOH 9 :1 as eluent: 19.1
mg starting material were recovered and 4.7 mg (rac,cis)-1-cyclopropylmethyl-8-(2-phenyl-
cyclohexyl)-1,3,8-triaza-spiro{4.5]decan-4-one as colourless oil: MS (ISP): 368.4 MH".
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mol ) potassium carbonate in 5 nl EtOH was added
drop-wi se a solution of 1. 15&3-(4 27 mmol )
1- et hyl -1 -nmet hyl - 4- oxo- pi pér iniumiodide in 2 ni
water and the m xture heated to reflux for 45 mn.
Then wat er was added, cooled to anbient tenperature
' and extracted with AcCeEt. The conbined organic
Proceduextracts were washed with brine, dried over Na2SO4,
tered and evaporated, The resulting crude product
was purified by flash-cBesuele68r aphy on silica gel
vvith hexane/ AcOEt 5:1: 540 ngy
(rac,trans)- phenyl - cycl ohexyl 1 f)l peridin-4-one as
Preparatyg} q)fa(\mc@tp-:pns) he(nnrg&f -pheglgyelphexyl)-1,3,8-triaza-spiro[4.5]decan-4-one
L& gmﬁggpggyl-cydohexyl) 1,3,8-triaz
arting with
(rac trans) 1-(2- phenyl cydohexyl ) - pi peri di n-4-one and
line following in analogy the reaction sequence
ven for
(rac, cis)-1-ethyl-8-(2-phenyl -rydohexyl)-1,3,8-triaza-
spiro[ 4. 5] decan- 4-one provided via the internediates
To a solutivacf 500 agy(2-83 -nmlﬂef))(faammﬁ))uilfpfhﬂnﬂhgdyshcxylamme and 40 mg (0.29

mmol} p%%l&%i%é:()aagedg %{@gg Ifi“g') lzﬂgse(a'vslu(non o)fl lg (84 %7 mmol)
1-ethyl- lpim%—*i%qh@g}dé{hmh} ﬁdﬁietui Qaﬁlfwaai z{r(al[llﬁe plidk@ee eatid-td réffux for

. ] : . rac,trans)-1- .
45 min. 'g}h‘%‘nﬁtgrs‘l’?s)z“-dﬂﬁ‘g S Ped lmbp Ao g s esractad kb pOBf. The
combined iec%mélegcgge& agrewhshed With ﬁn&e,l drib‘d (WlepNa%B)ﬁ; filiéd 4nd dvaporated.

J : Exanpl e " .

he resfiag et ien phE RSG5l on glirearl sy 1
hexane/AZOEL 5rli: SdemgracafahsB)-(Bphenyl-cpdehexyh)-pipaidinid-ome Bfyelld0 oil: MS
(ISP): 25?9 Nefy+26 ol )

rac,cis)-1- phenyl 8- (2- phenyl cydohexyl)-1,3,8-triaza
- splro[4 5] decan-4-one (Exanple 1) in 5 nl DVF were
0, dr.i

i

: Starung\&dl (man,maas). 1 ﬂ}phﬂﬁ(b—cy@ol(e@}rﬂ@lpdrrdnh-)i—m&;dmyﬂ anﬂmmfdhavmag o
- analogy tﬁggﬁgn(t)rpieﬁng?c)é %ﬁ%rs(pa e%tglylugzg p.sFﬁréylr Suft R -1,3,8-triaza-~

spiro[4.5ldegen-domerpiravidedviadhs mVapgdlatee fkac,d:rzssblﬂlwéntnylmm -$1(2-phenyl-

. b
iy A SNt By Ry o
phenyl- )-8 tmzaﬁgrraﬁeﬂdeﬁh@n&m(ms 616 ):1388.800HRY (rac,trans)-1-

phenyl- 83(2';!&{&%1;3&1)011%2) ng}'rt& Iﬁ%&{t '52 %g&&&:ﬁm s m.p. 254-

256 °C, MB(I8P): 8990 MIG".as el uent: 27.1 ny (rac cis)- 3-nethyl -

| -phenyl -8-(2-phenyl -cycl ohexyl)-1,3,8-triaza-spiro |
. 4.5 ]decan-4-one as colourless crystals: Ms (ISP):
Procedura®¥ 6 MH+. I n anal ogy to Exanple 69 the followi ng
spi ropi peri di nes of Ex%%g& - 72 were prepared from

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

To a solution of 100 mg (0.26 mmol) (rac,cis)-1-pheny1-8—(2—phenyi—cydohexyl)-1,3,8-triaza-
spiro[4.5]decan-4-one (Example 1) in 5 m! DMF were added 10 mg (0.42 mmol) sodium hydride
and the mixture stirred under Argon at ambient temperature for. 30 minutes. Then 60 mg (0.43
mmol) methyl iodide were added to the yellowish solution and stirred for further 2h at ambient

temperature. The resulting reaction mixture was evaporated, dissolved in water and extracted
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(rac, cis)-1-phenyl -8-(2-phenyl -cycl ohexyl)-1,3,8-triaz
a-spiro[ 4. 5] decan-4-one (Exanple 1) and the o
correspondi ng al kyl halide. Exanple 70
(rac,cis)-3-Ethyl-I-phenyl - %. )henyl -cycl ohexyl )-1, 3
,8-triaza-spiro[4.5] decan- 4 o (rac, cis)-3-Ethyl-
-phenyl 8- (2- phenyl -cycl ohexyl)- 1, 3,8-triaza- splro

with Acofaé ¢The @ﬁg@ﬂa&e o BIsesRh P g{alﬁgd%’vgﬂk}ﬁg ﬂhécg%ééﬂ}l\? S0, and
evaporateéx ardg product (160 mg yellow oil) was punﬁed by flash- chromatography on
silica gel x“nﬂ?g gfé.'d?‘e)nt ot 4iSIABF SR i’iqdﬁ' @QSHX 45%' o (0 FONRIRY LI b9 %é/tl‘LC,CIS)-

3-methyl- @rgg@n&q §j(l2 ﬁ?@@ég () lphéﬂwzasﬁp(@l‘bﬁbh‘}qn typoeeneolguless

crystals.Mffl Igp?a 4hlikd4B* spi ro[ 4. 5] decan-4-one was prepared by
ation with isopropyl iodide: colourless solid:
%S (ISP) 432. 6' M. Example 72

In analog)%foaﬁ(a% 26&&@%?% % ;glbgﬁ% rlcﬁn&%f@lgﬁﬂﬂe'iﬁlchqpﬁ'gﬂe)paged from

triaza- spi -4-o0n
(rac,cis)- I phenybBs(pP- WBﬁr@ylohbeDI'Ibﬁg&-tr@Zi( ﬂnp?r{é@qlecwémwfjmmlesl) and
o[ 4. 5] decan- 4-one was prepared by
thec"“esglgﬁ‘g‘lhgta&?r% k. benzyl bromide: off-white solid: NS
(ISP) 480.5 M+. Procedure E Exanple 73
(rac,cis)-8-(2- Fydrox)Egmﬂgﬁ@MI-cyclohexyl) 1- (3-nethy
| -butyl)-1,3,8-triaza-spiro[4.5] decan-4- one a)
8- Benzyl - I - ( 3- net hyl - but
(rac,cm)-alﬁawﬁa%mﬁylaégy-ﬁﬁeagpky%lélﬁ?sa% $1805 Bead G e

ut1 on” of

(rac,cis)-3aEthglivd yrhenyl$- Sl*phi:rtyka)@qhwlpﬂﬁs?ﬂwmpmHn-‘elde%npl-oaewas
prepared l;jﬁﬁkﬁ}.u@rpﬂg.g e@lglzmmde( &%ﬂﬁ'léggsoéﬂ RIS ISPTPA)S 4 MH™,

I'soval er hyde in 3 I chl or oét hane were-

added 130 ng (0.611 mmol ) sodiumtriacetoxyborohydride
and the mxture stirregsghpR®i ent tenperature for 16
h. Then the reaction nixtu?e was quenched with 10 ni
saturated aqueous NaHCOB-sol ution and extracted with

At X It '
(cacci) BB ETRERAD CTRESBL AU 26 LBatpop RO R e

(rac,cis)- 3@05:%hhghenﬂ(83(%phqwl—cm}3¢qu-1?@ g:aza—spiro[4 5]decan-4-one was

L S S:
prepared Er‘f‘]; ﬂﬁﬁ?%o;rp%tg Lsépgﬂ'\%ﬁ(ﬁla%%) ccﬁg;%lg‘?scﬂﬁ R (1SDS4 3y B,
Example

(rac,cis)-3-Benzyl- 1-phenyl 8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one
(rac,cis)-3-Benzyl-1-phenyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one was
prepared by alkylation with benzyl bromide: off-white solid: MS (ISP): 480.5 MH".

Procedure E
Example 73

_ (rac,cis)-8-(2-Hydroxy-2-phenyl-cyclohexyl)-1-(3-methyl-butyl)-1,3,8-triaza-spiro{4.5}decan-4-

one

-1,3,8-triaza-spira[4.5]ldecan-4-one
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b)
"4 1-(3-Methyl -butyl)-1,3,8-triaza-spirof4.5]decan-4-one
O HHNN A solution of 130 ny (O 412 mol)
8- benzyl - I - (3- net hyl - butyl}%é ,8-triaza-spiro[ 4. 5] dec
an-4- one in 2 nl nethanol “Was debenzylated W th
hydrogen in presence of 30 ng 10 % Pd/C at anbi ent
tempegature over night. Then the reaction m xture was
j %@d through a silica gel pad and the filtrate
ated: 70 ngy
thyl -butyl)-1, 3,8-triaza-spiro[4.5] decan-4-one
as colourless solid: mp. 103-105 C, Ms (I1SP): 226.3

VH+.
. : B 2- I I

o oS5 G70E) o od A L RICLODE  TIE e
166 °C) apfl 0283 mif49.2 nfg, $G) mmol) 1sovaleraldehyde in 3 ml 1,2-dichloroethane were
e 34T Bl bl 0B P B30 i
temperatmycfbnlﬁeix diben b Itacmmemaquélﬁ:i\edﬁmmm fataterd aljoeous
' NaHCOa-SSHtB%)ﬂ an§ Fgftﬁ ec?(écﬁ{érﬁla&llz eojrg\%l?@aag 33\& 8réa‘tn3§ %Jﬁtéacgs \wtre (vaﬁhsed with
brine, dl'lﬁcéf)V&JM@@ filtetdiand eveplor8id: 178eng &-bmzybadﬁl-mathm-hmyl)el,s,&

. . [ t +
trxaza—spﬁg]ﬂlijg%e?ﬁ?-?g)dﬁga& a url%ﬁ%ﬂrss.ﬁs (#g ?29 égé oﬁp%ll‘é&kééﬂr %1?48 MH".
with AcCEt/ MOH 9:1 as eluent. Triturating the pure

b) 1-(3- MR 5 8- BEDL RPFO ST Redn 4 GOV ded 79 My AVENDED

- O (wac,trans)-8-(2-hy(iroxy-cycl ohexyl)-1-(3-nethyl -buty
(::ft; -1,3,8-triaza-spiro[4.5] decan-4-one as colourl ess
HN

lid: mp. 140-142 C, M5 (ISP): 324.3 M.
rac- 1- (3- Met hyl - butyl ) - 8- (2- oxo-cycl ohexvl)-1, 3, 8-tr
i aga-spiro[ 4. 5] decan-4-one N N To a cool ed sol ution
65 ng (0.51 nmol)

o DL B o B s

one in 2 mili abthand Mat H%@%ﬁtﬁﬂ vith IR eanf pfsei of |3b mg Bt PyCat -
tri ne was added at..0 C

ambient tgrgggrta?%gla 112%16 ery the zea Mujtugemraﬁﬁltered &rough % Sficay gel pad
+ and the filtfat©evaperadt 70 ingel -(PaRtgkbunl)ll,58atkzMBEd [4 Bidecan 4t oifetrs

i BT BB EB P RRHBIEL 12 7l o

extracted extenS|ver Wi th dlchloronethane The
5 )-8 OX Yl el by LLh brl 5]decan—4—one
smltlng 186 ng bromn oil were purified by fl ash-

natography on silica gel with AcCEt/MeCH 9:1 as

. nt: 123 ny rac- 1(3 met hyl - but yl ) - 8-
(2 o-cycl ohexyl)-1, 3, 8-triaza-spiro[4.5] decan-4-one
| owi sh crystals. Re-crystallisation of

To a solution of 225 mg (1.0 mmol) 1—(3-méthyl—butyl)—1,3,8-triaza-spiro[4.-5]decan—4-one in2
ml EtOH were added 0.11 ml (162 mg, 1.65 mmol) cyclohexene oxide and the reaction mixture
heated to reflux temperature for 16 h, then further 0.5 ml (0.5 mmol) cyclohexene oxide were
added and the mixture refluxed for additional 6h. Then the reaction mixture was evaporated and
the resulting 404 mg colourless oil purified by flash-chromatography on silica gel with AcOEt/
MeOH 9:1 as eluent. Triturating the pure fractions in pentane/Et,O 1:1 provided 79 mg
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a sanple from Et 20 provi ded a col ourl ess conpound:

mp. 144-146 C, M5 (ISP): 322.3 M. e)

(rac, ci s)-8-(2-Hydroxy-2-phenyl -cycl ohexyl)-1-(3-nethy
| -butyl)-1,3,8-triaza-spiro(4. gecan- 4-one To a

cool ed sol ution of 108 nmy (0.336 nmml )

rac-|-(3- nethyl but yl ) - 8- (2- oxo- cydohexyl ) -

(rac,transh 83(13-1&% e é(g[)ﬂbéﬂ—ﬁll%ﬁ@ﬂgﬁgf?l%,ﬁg?ﬁgmpli.ﬁg@ﬂ dekn-4-one as
colourlespspliel; . PtWMSGJ Msi( 131?4?|3|-M1‘Hnd, after 1 h at -70 C,

further 0.2 mM (total of 90 ng, 1.07 mol) 1.7 M

henyI -I it h| um sol uti 0{11 in THFvvere added After | hat

0 %aqueous NH4CI sol ution. The m xture was extract ed
di chl or onet hane, the conbi ned organic extracts
N hed with brine, dried over Na2SO4, filtered and
ev%i'drat ed. The resulting 157 ng brown oil was
ied by flash- chromatography on silica gel wth

To a coolp STo(ip o 63038 i o T AT - ety Fylopepal) 1--methyi-

butyl)- 1,8 thiyda-dpirofd. 3 decad-8-ohe irnZ ml sjuhlarbhetilade,daned DivigO aad 0.355 ml

N T TR T T e
mmol) su(fuﬂ criotidg-pridifie bymplex yi P.5 phlddSOC The ﬂhﬂmyé l)last]st@h:dray hAmbient
remperatigd5: 1, (R s ionmRy s g ents s B Fpret 388 lpcied

extenswel&&dﬂtdmhl&rmahﬂlENDEEblﬁbEEd' or@&hc extralds Herﬂd‘hshkd with/ bisine, dried

over NaZS erﬁﬁ SH§ FYapo qu Vi?lf: F«g ?g.glgrlﬁg !gr]oazg % gﬁ&% Iec? 1)3('} Hash-

chromatogrnq:lhggm sdicatglﬂemﬁl ACOBUMeOFES:1 i Hedntf 123 mgeatsy-rfﬁha@hysl-butyl) -8-

(2-oxo- cy?fohengl 1 é% t;rglzt ﬁP’ﬁ L}rSA %c)a/n-éiy% e v}nsll cryétals E{% cprstgllisauOn of

a sample frgmnﬁtaoaaronda’zaecspunl@f mrﬁpmmr;hm 14 lemaems (’&M&dﬁ@)@p MH*
( rac, trans)

( 2 HySIir oxy cl)lldohexyl ) 1- phenyl

1,3,8-triaza- splro 4,
‘ i 3.8 azh-spinei 4.5 decan-

tope (1 SP): 330.3 M. b) |

rac- 8- (2- Oxo- cycohexyl) - 1- phenyl -1,3,8-triaza-spirof4.

" To a cooles] shdetign 4f Hang (§.3360nuxsl) rac-1 (3-methy1—butyl)-8 (2-oxo-cyclohexyl)-
1,3,8-triaza-spiro[4.5)decan-4-one in 3 ml abs. THF was added at -70 °C dropwise 0,43 ml of a
1.7 M phenyllithium solution in THF and, after 1 h at -70 °C, further 0.2 ml (total of 90 mg, 1.07
mmol) 1.7 M phenyl-lithium sclution in THF were added. After 1 h at -70 °C the reaction was

- quenched by addition of 5 ml 20 % aqueous NH,Cl-solution. The mixture was extracted with .

dichloromethane, the combined organic extracts washed with brine, dried over Na,SOy, filtered

and evaporated. The resulting 157 mg brown oil was purified by flash-chromatography on silica
gel with AcOEt/MeOH 9:1 as eluent: 60 mg (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3-
methyl-butyl)-1,3,8-triaza-spirof4.5)decan-4-one as amorphous powder which could be
crystallised from Et,O: m.p. 192-194°C, MS (ISP): 400.4 MH".

Example 74

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

henvyl-1,3,8-triaza-spiro[4.5]decan-4-one
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alkJo The title conmpound was prepared from (rac,
trans) 8-(2-hydroxy-cydohexyl)-1-phenyl -1, 3, 8-
triaza-spiro[4.5] decan-4-one in anal ogy of the
procedure described for rhé syntheS|s of rac-1-(3-
met hyl - but yl ) - 8- (2- oxo-cycl ohexyl)-1,3,8-triaza-spiro[
4. 5] decan- 4-one (Exanple 73d). rac-8-(2-
Ckoﬂcydohexyl) 1- phenyl -1, 3, 8-triaza-spiro[ 4. 5] decan-4
mas obtained as yellow solid, Ms (I1SP): 328.4
rjf%i c) (rac,cis)-8-(2-Hydrox -2-phenyl-cdK oheiu cy
-phenyl -1, 3, 8-tri aza-spirof 4. 51decan-4-one The
conpound was prepared from
(2 0XO0- cydohexyl) 1- phenyl -1, 3,8-tri aza-

. can- 4-.one pheny]| thlun1|n anal o of
- Thetitle f‘ﬁ%P ‘&%%flﬂxél’%% EpPLIae enleﬁ’él 7Rt heheayl-1op8- »
Mazasplrbffﬁﬁ],cﬁtzﬁ])«i-%né 2 hydls gy wtae PJ&:@EMre aydabapmt ihelsyﬁﬁre&l?bhw
(rac,trans)rjaeg%lilgrdroxy—cydct)ﬂelxy a ép —buly T g%:tnaza-splro 4(5 ecan-4-one
Exampl s L~ 4 | -4-
(Exampld 73a¥., (Eallcgﬂzr ) B22kh 'c?clgli@d?lz)ol gu&mgge,gﬁga%z gb}zﬁw 5]decan-4
one was %ﬂmﬁﬁL ?%’615 ?%F"ﬁ gﬁﬁ % MH+. Exanpl e 75

(rac, cis)-8- [2-
4 h

Nro[ 4. 5] decan-4-one and p-fluorophenyl-lithiumin
a@ogy of the procedure described for the synthesis
0

gpared from '
r‘:ﬁéc ¥ 8- (2- oxo- cydohexyl) 1- phenyl -1, 3,8-tri aza-

og
._ (rac ci S)-8-(2-hydroxy-2-phenyl - cydohexyl ) -1- (3 met h
The title compppapngd was prepared om-(tagp trany) 8-} aistrery-ayc 1 3,8~

tr:aza~sp17cﬁ$)5} decan-4-one in analc:)F')lr'I %fr gﬂocedxllge descllﬁ'ibed for the si)mt%es f ac-1-(3-

(rac,cis) -8-!2 ydr oxy-c

methyl-butyBrisEoxpy hegyh-1,3,8- trlaza~sp1ro[ 5]decan-4-one (Example 7¥d) rac-8-(2-
- ddheswﬁny hehyf31,3:81#rla34-8pipdl4/59d ¢tar Ja9GEAR: ‘bb%?ed/men lid, M
Oxo-cy bt ai p i) ad col our egg (gpo S?d WE (1SP): 424 4 u solid, M3
(1SP): 3280405 76
(rac, cis)-8-(2-Hydroxy-2-o-tolyl-cyclohexyl)-I-phenyl -
3

8-tr| aza- Spl ro[4 5] decan-4-one The title conpound
£l clohexyl 1,3,8-triaza-spirof4.5]decan-4-one

The title cbafpo%nazva%eepﬁm f?&ﬁwé B- cf% &B%mbhéw@ Bphéiya,3- triaza-

ro[ 4. 5] decan-4-one and o-tol y -Li'thi um i'n_anal 081
spiro[4.5gpcam op¢ sréphgoyllishuiz inanglagyof th@rggns-wfééqsgn egktor te synthesis

of (rac,czsﬁ%@r@cﬁ%xﬁzggtem%@l&ieﬁd)p Sﬁ%ﬁaﬁ;ﬂ%ﬁ)ﬁ l3)8- %&3 sﬁﬁbm’i]decan-.

raza-spiro - -one
4-one (Exgrple 7 e). ](rac,cxs) 8- (Z-Hydrogcy- -pheny -cyclohexyl)-1-phenyl-1,3 8-tnaza-

spiro[4. Slﬁé%ﬁé@tbﬁé wis Sbtairbd O3 F-whisbld Wis ¢69).QbeX Wiir* 1- phenyl -
riaza Example 75

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

The title compound was prepared from rac-8-{2-oxo-cyclohexyl)-1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one and p-fluorophenyl-lithium in analogy of the procedure described for the
synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3-methyl-butyl)-1,3,8-triaza-
spiro[4.5)decan-4-one (Example 73e). (rac,cis)-8-[2-(4-Fluoro-phenyl)-2-hydroxy-cyclohexyl]-
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spi ro[ 4. 5] decan- 4-one was obtai ned as col ourl ess
solid, M5 (ISP): 420.4 MH+. Exanple 77
(rac, ci s)8-(2-Hydrox)-2-pyridin-4-yl-cycl ohexyl)-1-phe
nyl -1, 3,8-triaza-spiro[4. 5] d€tan-4-one The title
conmpound was prepared from
rac- 8- (2- oxo-cycl ohexyl)-1-phenyl -1, 3,8-tri aza-
1-phenyl 4 3i§-tfata Bpieted dacapnt canwasiolginedigd coldurlesssolidnMSH{ER g ¥24.4
Myt Oof the procedure described for the synthesis of
(rac, ci s)-8-(2-hydroxy-2-phenyl - cycl ohexyl)-1-(3-nethy
| -butyl)-1,3,8-tri aza- Espmple]7. 5] decan- 4- one (Exanpl e
73e). (rac,cis)
8- (2- Hydr oxy- 2- pyri di n- 4- yl - cydohexyl ) - 1-
(raccis)- q@fﬂeﬁyﬂrom@, ﬁ-tbkyiﬂzdehqxﬂ)dfﬂleﬁ}fﬁéﬁﬂmmmww d&mammmh

e 4
The tide S lnlabi By el b8 G 0B P B B T by
spiro[4.5]dbcaphbnné a11d a8;t8lyl-litlaua-is phalofyofihe pecature dewribed for the synthesis
of (rac,cis?-'g%d?%p%gggroﬁ‘ EB% Hﬁsﬁ&; )eij ﬁ] 2 ny'ﬁinyl Pugyl)S 113r8-glzaga-sp1ro [4.5]decan-
4-one (Exgppled[34). 5&&&#@:@&18— @B—biyéroamd-@{tdtﬂkqnbhpi}éh%phlenﬂm HiBtiiaza-
. I ' t th

vt 5108 koo DRSS SR8 DDA P, e

.met hyl -butyl)-1, 3, 8-t Example 7¥pi r o[ 4. 5] decan- 4- one

(Exanpl e 73e).

(rac,cis)-8-[2-(4-Chl oro-phenyl)-2-hydroxy-cydohexyl ] -
(rac,cis) 832 giipdrpky-2; rBlin-dxgclobenybt U ph¢nyitd Ssfiatriazarspiropss5]decan-4-one

The title BRERLAT S Br bR QAR 3-8 olo- MBoh e r-pridn 45, M-
spiro{4.5]d&ahlddons ad £-pyyidyldithiuda i arelagyleéshelprecedure described for the
synthesis c%f (?z{lécﬁg- - éu}’]‘% \%2'23%1% glg#fg@h%rlofhl-(9—%%1%&9?—1,3-@—%&51—
spiro[4.5]decangl-g1e mvwdmc)s) B-(3Hdpdronyt-2 pysidin-dat ayclohexyl)-1-
phenyl ISSf'tttlﬁL[aASgﬁl) 439 cih- Qrb%e ﬁtfag)é Eé&loﬁﬂ&%‘hes 3 Q§f‘*)’ @4

rocedure descr
(rac, cis)-8-(2-hydroxy- 2 phenyl - cyclohexyl) 1- (3-nethy

| -butyl)-1,3,8-triaza- é¥§ SHEET -6z
spiro[ 4. 5] decan- 4- one F wgﬁg 73e) .
(rac, cis)-8-(2-Hydroxy-2-pyridin-3-yl-cycl ohexyl)-1-

s P e PSSP e I D
4one (rac,cis)

The title cgﬁlﬁagﬁ gﬁégﬁrfaﬁddﬂ E:I;:ng P’-ox&-\é%lm | llpﬂen% £ 838' frinza O

spiro[4. 5]decan-4-one and p-chloro-phenyl-lithium in analogy of the procedure described for
the synthesis of (rac,cis}-8-(2-hydroxy-2-phenyi-cyclohexyl}-1-(3-methyl-butyl)-1,3,8-triaza- .
spiro{4.5]decan-4-one (Example 73e). (rac,cis)-8-[2-(4-Chloro-phenyl}-2-hydroxy-cyclohexyl] -
. 1-phenyl-1,3,8-triaza-spiro[4.5] decan-4-one was obtained as colourless solid, MS-{ISP): 440.4
MH".

Example 79

(rac,cis)-8- (2—Hydrbxy—Z—pyridhé—;d—cydohexyl)-1~phenyl-1,3,8—triaza—spiro[4.5]decan—4——one
The title compound was prepared from rac-8-(2-oxo-cyclohexyl)-1-phenyl-1,3,8-triaza- '
spiro{4.5]decan-4-one and 3-pyridyl-lithium in analogy of the procedure described for the
synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3-methyl-butyl)-1,3,8-triaza-

~ AMENDED SHEET




The title conpound was prepared from

rac- 8- (2- oxo-cycl ohexyl ) -1-phenyl -1, 3,8-tri aza-

spi ro[ 4. 5] decan-4-one and-Zapyridyl-lithiumin anal ogy

of the procedure described for the synthesis of

(rac, ci s)-8-(2-hydroxy-2-phenyl -cycl ohexyl ) -1-(3-net hy

| -butyl)-1,3,8-triaza- spiro[4.5]decan-4-one (Exanple
spiro[4. SYCM)IJ 4(6r&d,E&alﬁ)ﬂe 73e). (rac,cis)-8-(2-Hydroxy-2 -pyndm 3-yl-cyclohexyl)-1-

2-
phenyl-1 i S PESHE oAb Ak e obra R Bt SRl said MB (5PN 4974
MH’. as off-white solid, M5 (I1SP): 407.4 M. } Exanple 81
, Ci s) - 8-
frzégs?lcﬁl) or o- pheny! ) - 2-BRBS80 cycl ohexyl ] - 1- phenyl - 1,
3,8-triaza-spiro[4.5] decan- 4-one The title conpound

(rac,cis) 8- —]—% (%{yéi g%é&%ﬂb%ﬂ%eﬂlbﬁ d"flﬂ‘fflylll 3, Sg:rwa}-wk 5)decan-4-one
The title &:ﬂhp@hﬂi wisifepdied frofieraa8d 20ax0hdytobphgny Heh{rlhl 31 Bthiflza-

spiro{4. Sﬁlcan- on%fandqepy%cgrf F&ngn% 11(';j ahal cr)éybc? thIz S;oce ure dedent Igg ?or the
synthesis OF &@c,eis}i}i (@-Hydrdnyc2-ph ?-CWI)QYQ a3 lLb)ltyl-)' 1 Saﬂfiﬁhﬂ#
spiro[4. S%g n- ch?ne](Exzimpie 75326'3.0,@% g 8 ﬂyﬁ:&%‘f a—gyrldlgp2eyl qcﬁ)[gpxy?) 1-

phenyl- 1,(3Mﬁmﬁi«?ﬁn&ﬂﬂdr{&n%ﬁ%%ﬁﬂﬂé& asATRYWETOXde MY @6x¥071.4 MH*.
- 1-phenyl -1, 3, 8-triaz [Fog4 5] decan- 4- one was
obt ai ned as col ourl ess PESIVE (1SP): 440.4 MH+.

Exanpl e 82

s B S R T SRR PR Y

4-omne title conpound was prepared from

The title AP 1+ I BB A Rifd- oot Iﬁbs‘eg»ihéw%nﬁrwﬁwan

spiro[4. S]QT&adIQQ-)bn@fanﬂ lne- chloesphe byl ditHRacin HR1bghOf thelpibcddnné d@&dilsed for |

the synth s of (g6 (2byirarskpherpmzrghenel-Cham-brylil i triaza-
spiro[4.5 Jdebdit-¥lonek lé VB@Z(aac,éin-ﬂ’-{Ji-(B-'@}lﬂﬁﬁ%eﬂ 1Peh &Wcﬁ)hexyl] -

ac, c dro th X
L pheng L ol el Cond v gl o aeas st dsprpeo.
H*. e was obtai ned as off- vvhlte solid, M5 (ISP): 436.5
MH+. Exanpl e 83
(rac cis)-8-(2- I—NdroxyEf‘“Bp](ecﬁzyl cycl ohexyl ) - 1- phenyl -
,3,8-triaza-spiro [4.5 ] decan-4-one AMENDED SHEET

The t repgred fr

(racycis)- 4-@@- oAb RN RT YD FroiisRy - opheryl 3 dciaza-
© spiro[4. s]siaurxp{mmé] decan-4-one and p-tolyl-lithiumin: anal ogy
The tifl of the .procedure escrlg-e( for thesnth S|s1

e title qomponnd Was prepar ZAyreleher, Drksp eyl 3(§'tﬂ’é"?hy
spiro[4.5]dedist ¥lohe ind nﬁrﬁ&ho&?@&:@l—ﬁ&hﬁnﬁ 8@418¢Y of the procedure described for
the synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3-methyl-butyl)-1,3,8-triaza-
spiro[4.5]decan-4-one {Example 73¢). (rac,cis)- 8-[2-Hydroxy-2-(3-methoxy-phenyl)-
cyclohexyl] -1-phenyl-1,3,8-triaza-spirc[4.5]decan-4-one was obtained as off-white solid, MS
(ISP): 436.5 MH",

Example 83

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

AMENDED SHEET




4-one (Exanple 73e).

(rac, cis)-8-(2-Hydroxy- 2 p-tol yl -cycl ohexyl) - 1-phenyl -
1,3,8-triaza- spiro[4. 5]dec?g%4 one was obtai ned as
colourless solid, Ms (ISP)~T 0.4 M. Exanple 84
(rac,cis)-8-[2-(3, 4-D chl oro-phenyl)-2-hydroxy-cycl ohe
xyl]-1-phenyl-1,3,8-triaza- spiro[4.5]decan-4-one The

The title Ed)xhb@mﬁpmpte \é@ﬁ'oﬁf @aae“-e;ioid- lohexgl) -1 ghenyl 1,3,8-tridza-
r.az

C X
spiro[4. 51%%#29@,]&1118@0@21;1 iy g)nzgma g oé MIBF%HFFE‘AVFH th far the synthesis
of (rac,c:k)%-@%'y@@)ty—@f-pﬁdiﬁl BycyiRan 8 - @%@fﬂyhﬁdtyf)of 3,81th@za-spiro[4.5]decan-

t.h
4-one (ERIRRE £30), (b in: B nHbidyo s-Rmsiop-coslehembzl pheoyt-{ iy
spiro[4. SIdebhﬁ-}&lc)ne Ivad oBtdifddag @olo%ﬁleEszHd Ndesen-4oandHt Exanpl e
73e). (rac,cis)-8-[2-(3,4-Dichloro-phenyl)-2-hydroxy-

cycl ohexyl]-1-phenyl -1, 3, 8-triaza-spiro[4.5]decan-4-on

e was obtai ned as colougﬁﬁﬁgesplid, M (ISP): 474.3

W Exanple 85

(rac, cis)-8-[2-Hydroxy-2-(4-nmet hoxy-phenyl)-cydohexyl ]
(rac,cis)-84[ 24052 Dyikhlbra pRedyl)- 2 h§dr S dyelofienild phenyl- 108)8- thihA-

i tl e conpound was prepared from
spiro[4.5}dgcam40Peox 0- cycl ohexyl ) - | - phenyl - 1, 3, 8-tri aza-

The title &ﬁh{;&hﬂ %&me&lﬁeﬁqa%d(zpoim%mﬁﬁm;ﬂhehﬂtbs B gh-
of the procedure described for .the synthesis
spiro{4. Sﬁﬂe one and 3,4-dichlorophenyl-lithium in analogy of the procedure described for

the synthédi:%f (Pdc%}sj-%' 62211;?&46 % h%nﬂb@,%lhe hqbaﬁéthﬁ-ﬂutgx m?maza-

#@b ~X ) - 8- trlaza B ecan one % anpl e
spiro[4.5}figean-2 ﬂngéﬁ)gqtgglc §3T)2(_rm.g,sb§§1 2(3.(1411)1‘9@{059,-996%}5 hyyroxy-
cydohaq@ywheefw 1,3,8-tBRANirol4. 8] i -1 %@ vl bb Rlirfed 3k ca@ﬁﬁesséom MS
*@mgs obtai ned as colourless solid, M5 (ISP): 436.
(ISP): 47 Exanpl e 86
(rac, cis)-8-[2-Hydr oxy-Emispié &3 f | uor onet hyl - phenyl) - cy
cl ohexyl ]-1-phenyl -1, 3,8-triaza- spiro[4. 5]decan 4- one
The title conpound was prepared from

(rac,cis)-8-42-FBde Wﬂﬁ)hﬁl&ﬁ@ﬂl]‘— LpResyli13, &%ﬁaza-
one

irof4. decan and
spiro[4.5}decan- 0E}Bromst hyl phenyl -1'ithiumin anal ogy of the

The tltled(é{ Ho Clﬂgjés g Z‘Péhd ke rhas- (tZt@(rc])Sl Ié)lﬂ A lel)'l 111,3, -tnaza-
spiro{4. 5]|deg\§1t- Peau}_ B rget%;pm:iﬁg é R y o yed?fgc% %H%r.gged for
the synﬂlgsﬁﬁ)f (ra@,rcﬁ@-sc(asﬁycﬁobzﬂﬂh@ﬁﬁxdﬁcl%hé&l)t L3 @R ARICAY-1,3,8- triaza-

SHEET
spiro[4. 519%’1&% -pog ?E@m!&m Fagfeh$nl2-Hysdreor 2(4methowyrphenyt; de
cyclohe)qﬁ}]allpﬁexﬁflﬂ 3@ $rifAtPiro 5 e ALl Qe WAS SbtafiRbiadl collyferiéss SHlid, MS

(ISP): 436. 5 gﬂ-il*

Example 86

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

_ spiro[4.5]deéan—4—one ' |

The title compound was prepared from rac-8-(2-oxo-cyclohexyl)-1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one and p-triflucromethylphenyl-lithium in analogy of the procedure
described for the synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3-methyl-butyl)-
1,3,8-triaza-spiro[4.5]decan-4-one (Example 73e). (rac,cis)-8-{2-Hydroxy-2-(4-trifluoromethyl-

AMENDED SHEET




Exanpl e 87
(rac,cis)-1-(4-Fluoro-phenyl)-8-[2-(4-fluoro-phenyl)-2
- hydr oxy-cycl ohexyl]-1, 3,8-triaza- spiro [4.5]
decan-4-one a)
(rac,trans)-l-(4-FIuoro-phenyTQQB-(2-hydroxy-cyc|ohexy
[)-1,3,8-triaza-spiro[4.51decan-4-one HOH NN y F

phenyl)- éb'%h%*’t I ¢ Pﬁgﬁ?i Oiué‘ﬁ d‘@% ﬂif%gé‘gﬁﬂczfxg g g‘n% ?&E 89?2-&%%3 £3tbfess

uot o-
solid; Msdé&%)nﬂﬂ-@b@{l n anal ogy of the procedure described for
the synthesis of (rac,trans)-8-(2-
hydr oxy- cycl ohexyl )-1-(3-nmethyl -butyl)-1,3,8-triaza-sp
i ro[ 4. 5] decan- 4- one (Eﬂ@apnéesBc)
(rac, trans)-1-(4-Fl uoro-phenyl)-8-(2-hydroxy-cydohexyl
)-1,3,8-triaza-spiro[ 4. 5] decan-4-one was obtai ned as
(rac,cis)- bf(8-Ehorogphe o) 8- [ 2v8-flu@P)phedsB-24hpdebxy-tyclohexyl]-1,3,8-triaza-
4 FI uor o- phenyl ) - 8- (2- oxo- cycl ohexyl )-1, 3, 8-tri
SInn’[451;§ﬁ%-sy°rnlg[4 5ldecan-4-one o H NN F The t|tIe
a) {rac trosiyl ol ugvaspieme a8 €2 hird mny-icncl almaivD-d - espimobt Bl
descri bed for the syntheS|sof
| - (3-nethyl -butyl)-8-(2-o0xo-cycl ohexyl)-1,3,8-tria

OH (f}§§sp|ro[4 5] decan-4-one (Exanple 73d).
[::r" -| - (4- Fl uor o- phenyl ) - 8- (2- oxo-cycl ohexyl )-1, 3,8-tri
spiro[ 4. 5] decan- 4-one was obtained as off-white
sglid; M5 (ISP): 346.3 M.

c)(rac.cis)-1-(4-Fluoro-phenyl)-8-[2-(4-flu phenyl
The title co)g(m%ddgl'@;)pg ( §g9ql1J1| cyqt oge:g:nf: pxigle ar[ld 1 ((4-ﬂuoro— genyl) 1,3, 22 triaza-

spiro[4. 5]%1@&;{1-9& Sne ifiSeASy s fAREprbRedurk HERribEITRR Wtk yWRsesiB bERAE, Bns)-8-(2-

hydroxy-cys{ahenyisl (uestbYhA) -t fisacspirold Sldsaxgroe (Expoaple 730).
(rac,transﬁflL Hu§ﬂi— r{yfb 5—](2-@1 Ry 4y QB d,3,8-triaza-spiro[4.5]decan-4-one

uQLo-p umin @Iogy of the procedure
et e bk B datt
(rac, cis)-8-(2-hydroxy-2- phenyl cycl ohexyl ) - 1- (3 nmet hy

| -Qutyl).-1, 3, 8-t ].d 4- ( Ex I
b} rac—l—(!?g@}liq%-ghenﬁ% 8-(2- E);cg %:‘?cioﬁe%f)_l 3 S-maz?agsapﬂrolét _§_I gcan-il-%gg ©
' rac, ci s)-1-(4-Fluoro-phenyl)-8-[2-(4-fluoro-phenyl)-2

DED SHEET
roxy-cycl ohexyl]-1, 3,8-triaza-spiro[4.5]decan-4-one
obtained as light yellow solid, M5 (ISP): 442.4

The title compound was prepared from in analogy of the procedure described for the synthesis.of
rac-1-(3-methyl-butyl}-8-(2-oxo-cyclohexyl)-1,3,8-triaza-spiro[ 4.5]decan-4-one (Example 73d).
rac-1-(4-Fluoro-phenyl)-8-(2-oxo-cyclohexyl)-1,3,8-triaza-spiro{4.5]decan-4-one was obtained
‘as off-white solid; MS (ISP): 346.3 MH".

spiro[4.51decan-4-one

The title compound was prepared from rac-1-(4-fluoro-phenyl)-8-(2-oxo-cyclohexyl)-1,3,8-

triaza-spiro{4.5)decan-4-one and p-flucro-phenyl-lithium in analogy of the procedure described

for the synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3-methyl-butyl)-1,3,8-triaza-
-spiro{4.5]decan-4-one (Example 73¢). (rac,cis)-1-(4-Fluoro-phenyl)-8-[2-(4-fluoro-phenyl)-2-

AMENDED SHEET - -




Exanpl e 88
(rac,cis)-8-[2-(4-Cnhloro-phenyl)-2-hydroxy-cycl ohexyl ]
-1-(4-fluoro-phenyl)-1,3,8-triaza-
spi ro[ 4. 5] decan- 4- one ThetrT@ﬁ"conpound was prepar ed
from
rac-1-(4-fl uoro-phenyl)-8-(2-oxo-cycl ohexyl)-1, 3, 8-
] 4.1 €4
hydroxy Eﬁé]ﬁf&r@ﬁhf 8 tﬁaz]% s?:ﬁrﬁﬁri‘s Iﬂﬁ&gxn% fégg Jas Pbtaﬁxeed 2 g%ht ellow solid, MS
USP)44aé§dHibed for the synthesis of
(rac, cis)-8-(2-hydro)Ly-2-phenyl -cycl ohexyl)-1-(3-neth
yl -butyl)-1,3,8-triaza- spiro[4.5]decan-4-one (Exanple
73e). Example 88
(rac,cis)-8-[2-(4- Chl or o- phenyl ) - 2- hydr oxy- cycl ohexyl ]

(rac,cis)-&-[2444@Mmphﬁn¢ﬁy2-hy&pﬁg—8yd¢heacxﬁ-lsbi—ﬂo{mb.-lﬁl}enwd@,&-tﬁm-

s S ogiained as colourless solid; Ms (ISP): 458.5

piro[4.5 ) r‘?’pl e 89

The title ¢mapomcbw)ras]pr(eparéﬁq Frormoraptie(@yflgord-plinfh)-§-(21ox® cpharexyl) -123,8-
maza-sp@dj:lg#' S sheohg -cﬂxlordp%egylt igthﬂlzrg in 219415& e g)mcedure described

for the syaji(esiaof (mam) 812 {byd iy & pheptybrydighBy)) 2- (3 crethy bugpiloha8-triaza-

vl .5l AR 20 SRR 9 S by

1-{4-fluooyphetdlbAS-wiazatepind d.5] decan-4-one was obtained as colourless solid; MS

' €hloro-p)lenyl)-1,3,8-triaza-
(ISP): 453*5%[3[4 5] decan-4-one in anal ogy of the procedure

descri bed for the synthesis of (rac,trans)-8-(2-

hydr oxy- cydohexyl ) - 1- (%;gﬁi butyl)-1, 3,8-triaza- spi
ro[ 4. 5] decan- 4-one (Exanp m%@%
(rac,trans)-| - (4- Chl or o- phenyl ) - 8 (2- hydroxy-cycl ohexy

encco A iR R Rl PRSP D 190 JEon AP S8
qnnﬂ45hktaﬁ4&m@4 Chl or o- phenyl ) - 8- ( 2- oxo- cyclohexyl) 1,3,8-t
Lt an-4-one

c
The title compound was prepared from cyclohexene oxide and 1-(4-chloro-phenyl)-1,3,8-triaza-
' spiro[4.5]decan—4-dne in analogy of the procedure described for the synthesis of (rac,trans)-8-(2-
hydroxy-cyclohexyl)-1-(3-methyl-butyl)-1,3,8-triaza-spiro[4.5] decan-4-one (Example 73c).
{rac,trans)-1-(4-Chloro-phenyl)-8-(2-hydroxy-cyclohexyl)-1,3,8-triaza-spirof4.5}decan-4-one
was obtained as colourless oil; MS (ISP): 364.2 MH",

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

- AMENDED SHEET




Cl The title conpound was prepared from
(rac,trans)-1-(4-chl oro-phenyl)-8-(2-hydroxy-

cycl ohexyl)-1, 3, 8-triaza-sppga[ 4. 5] decan-4-one in
analogy of the procedure described for the synthesis

rac | - (3-nethyl -butyl)-8-(2-o0xo0-cydohexyl)-1,3,8-triaz
-s |ro[4 5Jdecan-4-one (Exanple 73d). _
1- (4-Chl or o- phenyl) - 8- (2- oxo-cycl ohexyl)-1, 3, 8-tri
sp|r0[4 5) decan-4- one was obtained as |ight
W solid; M5 (ISP): 362.2 M. c)
ds) 1- (4 Chl or o- phenyl ) -8-12- (4-fl uoro
yl)-2- hydroxy cycl ohexyll-1,3,8-triaza-
splﬁb[4 5l decan-4-one The title conpound was prepared

The title éJrIg[Squn(l was I?lr%)ared )Sf c,tgan(s& 1- o@(:oc}%%fgl phﬁn&lgl—B)-(?. hyéirgxy
cyclohexyl »-1.,3 8atriapi- spj['d[45]] dmtua-& ohednaendngy of the procedure described for the
synthesis gf Iac LiOLSOgEHS'g }SLW é—gﬁ-%?}] ecgclgﬂ&%rﬁgy?’ Qfmgﬁ sp@xro?f gﬂi’&:& 4-one
(Example(73d. re¢-33(4 8-Hierohy o%f@-og;them}dlhezcym lgh&4iaza-spirpBs. fislean-4-

one was YR bt Bk ggf»gﬁﬁspg%' ] e e R

yl)-2-
i “hlord 04 g f13 iaza-
spirol45den-Eonepl ¢ 90
The title Jo %')c(l?)a(s: %} t{pﬁhe%ﬁ incg g—?gycporg ﬁh%n)&lfl Bct'zl-&{oocyﬂﬁ?l@)\ﬁhj 13,8-

tnaza-spng;iﬁﬁh[marspdmand@ o phenyllithinre unwdnmr ofidhe proegshire described
for the syltxﬂ@{l} of (ﬁac,ﬁqs[ )-8- Z-h}r]dmﬂ f phez1§l~ clohe 1 (S-m Tyl butylé 1,3,8-triaza-

XOCCOGX

spiro[4. 5]@#@@2%1'099 (E:@pzples? Seddtaris) 7 Chingo-phenyl)-8- (2-(4- ﬂuoro-phenyl) 2-
hydroxy-agc%k}anm Blaetiba-khitdth @!ﬂécﬁn-@rkﬁieq% oBkaihdasRORLPR sBlid; MS

I'bed " for the synthesis of
(ISP): 4584 MH ¢i s) - 8- (2- hydr oxy- 2- phenyl - cydohexyl ) - 1- ( 3- et hy
-butyl)-1,3,8-triaza- spiro[4.5]decan-4-one (Exanple
73e).(rac, cis)-1-(4-Cnhloro- henyl) 8-[2-(4-chl oro-phen
yl)-2- Example 90
hydr oxy-cycl ohexyl J-1, 3, 8-tri aza-spi ro[ 4. 5] decan- 4- one
was obtai ned as colourless solid; Ms (ISP): 474.3 W
(rac,cis)- IE{dafblaso-phenyl)-8-{2-(4-chloro-phenyl)-2- -hydroxy-cyclohexyl]-1,3,8-triaza-
£l 8- [ 2- (4- Fl uor o- phenyl ) - 2- hydr oxy- cycl ohexyl ]
SPHOMS]%&%&- ﬁél -1,3,8-triaza-spiro[ 4. 5] decan- 4-one AMENDED
The title ch@Eﬁné)nas prepared from rac-1-(4-chloro-phenyl)-8-(2-oxo-cyclohexyl)-1,3,8-

tnaza—spn(or £5) &ew %%) fng a.é% Fhion rgﬁyﬁgﬁipﬂ%ﬁﬁ& Ana}oé} dfhe’ ﬂ)ro]:ecﬁlrg described

I"aza- Spl
for the synthesw of(rac,as) 8-(2-hydroxy-2-phenyl-cyclohexyl}-1-(3-methyl-butyl}-1,3,8-triaza-

spiro[4. 5]decan-4-one (Example 73e). (rac,cis)-1-(4-Chloro-phenyl)-8-[2-(4-chloro-phenyl)-2-
hydroxy-cyclohexyl]-1,3,8-triaza-spiro[4. S]decan 4-one was obtained as colourless solid; MS
(ISP): 474.3 M™.

Example 91

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

. 4-one

~ AMENDED SHEET




R

O The title conpound was prepared from cycl ohexene
oxide and 1l-p-tolyl-1,3,8-triaza-
spi ro[ 4. 5] decan- 4-one in anat®@gy of the procedure
descri bed for the synthesis of (rac,trans)-8-(2-
hydr oxy-cycl ohexyl )-1-(3-nmethyl -butyl)-1,3,8-triaza-sp
iro[4.5] decan-4-one (Exanple 73c).
a) {rac,trifiHRB-1 7 By d oG- dydohie )oK h oL hkd-sdirdrat Hé@anlé dn8- 1
rraza-spirof|4.5].decan-
OHoff-fhite solid; M5 (I1SP): 344.4 M+. b)
a-CMo-c)rcIohexyl)-l
l-1,3,8-triaza-spirof4.51ldecan-4-one dNQ?)H
itle conpound was prepared from
trans) - 8- (2- hydr oxy- cydohexyl) - 1- p- tolyl-1,3, 8-
p-aza- spi ro[ 4. 5] decan-4-one i n anal ogy of the
prfocedure described for the synthesis of rac-1-(3-

| The title &orgaa%té i axﬁa%pl)gﬁaerec? é?oxo %3? %&E% %1@&?01}! ~—i ? $ali- ol

spiro[4.5¢deparceeniedn philogy pﬁﬁlepyj_cedura d8sctibedhfoa thpsyndiedis of Gacarans)-8-(2-

hydroxy-S 05 OO RGP HuBD- 1.5 80heklph Bt SR o e bihpie 730).

(rac,trang{)¢&(2- Hyd)e)@-éyﬂohéiyﬂ-l}wm}ybﬂéﬁﬁ_,ttr)azﬁ—spiyd[mﬂq.ﬁe@;ad@bﬂﬁyvbk ebtained
l- -t 0l 3 -85 Lhirgza- spirol 4. 51decan-4-one The

as OE_thte ?‘§&)£‘X$€§Pﬁ8§%\é§vf‘§r epared from

rac- S- (2- oxo- cydohexyl) 1-p-tolyl-1,3,8-triaza spiro
-4 -lithiumin
ecan-4-one .
synt hesi s

_ §) - 8- (2- hydr oxy- 2- phenyl - cydohexyl ) - 1- ( 3- net hyl
‘!? ,f 1,3,8-triaza- spiro[4.5]decan-4-one (Exanple

.cis)-8-[2-(4-FIuoro-phenyl)-2-hydroxy-cyc|ohexyl]
-tolyl-1,3,8-triaza-spiro[ 4. 5] decan-4-one was
olgt ai ned as off white solid; M5 (1SP): 438.4 M.
AVENDED SHEET -r
The title gqmpony ‘)’asa’rfi%ff‘gg@ﬂ%?‘eﬁ%ﬁé ﬁgmyhyérwwwe@%mwgﬂm 3,8-

tnaza-spud{d(s‘}d&ﬁﬁfloéiﬂe inheawky o Féﬁ)d&aﬂlhx@ desceiBkd forlthe Hinthesis of rac-1-(3-

methvi-bw@ng&%/1%°ﬂ32hwﬁfﬁo§e§atﬁ @FPF&-%@%#&E Exmple 7 d)s jac-8-(2-

oxo-cyclohRgAN1 4p-tsllel, B 8-tiaba-dpivo{ 4 TJdRcdn-4-bae GASPRUR R WE Hght yeilow foam;
g%P fron1cyc|ohexene oxi de and
MS (I5P)13424 M hoxy- phenyl ) - 1, 3, 8-

o) ( rac,qig)—8—-!2-(4-Fiuoro—vhenvi)-Z-hvdroxv-cvclohexvﬂ—I—D—tolvl—1,3,8-triaza—-

spiro[4.51decan-4-one o

The title compound was prepared from rac-8-(2-oxo-cyclohexyl)-1-p-tolyl-1,3,8-triaza-
spiro[4.5]decan-4-one and p-fluoro-phenyl-lithium in analogy of the procedure described for the
synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3-methyl-butyl)-1,3,8-triaza-
spiro[4.5]decan-4-one (Example 73e). (rac,cis)-8~[2-(4-Fluoro-phenyl)-2-hydroxy-cyclchexyl}-
1-p-tolyl-1,3,8-triaza-spiro{4.5]decan-4-one was obtained as off-white solid; MS (ISP): 438.4
MH?*.

AMENDED SHEET




s

(Exampleg3Eh (s

spiro[4. SQdEﬁTtl-dﬁe iwas obtained as colourless solid; MS (ISP): 360.3 MH".

triaza-spiro[4.5] decan-4-one in anal ogy of the
procedure described for the synthesis of

(rac, trans)-8-(2-hydroxy-cycl ohexyl)-1-(3-nethyl - butyl
)-1,3,8-triaza-spiro[4.5]dec? §=4-one (Exanple 73c).
(rac, trans)-8-(2-Hydroxy-cycl ohexyl)-1-(4-nmet hoxy-phen
yl)-1,3,8-triaza- spiro[4.5] decan-4-one was obtai ned

as col ourl ess solid; % {9'2 360.3 MHt . b)
rac-1-(4- Met hoxy- pheny égoxo cycl ohexyl)-1,3,8-tr
I aza-spiro[ 4.5l decan-4-one OH C]YJN O- The title

(rac,cis)- % I‘ffr{'et? Gl an\é@pﬁgﬁglgﬁaﬁﬁ % CyC meith?)g,r PTE%IH'(} y3 ,8-triaza-

_spiro[4.5pleemyiont, 3, 8-tri aza- spiro[ 4. 5]decan 4-one in anal ogy
de f

gne - za Spl ro[4 5] decan- 4- one (Exarrpl e
.rac-1-(4- Met hoxy- phenyl ) - 8- (2- oxo- cycl ohexyl )-1, 3

rlaza spiro[ 4. 5] decan-4- one was obtained as
WOI| M5 (ISP): 358.2 MH. c¢)
N( ag,cis)- 8- (2-(4-Chl oro-phenyl) -2hydr oxy- cydohexyl | -1

hoxy- phenyl -1, 3, 8-tri aza- spiro(4.5l decan-4-one
The tl e conpound was prepared from
rac- 19( 4- net hoxy- phenyl )- 8- (2- oxo-cycl ohexyl ) -1, 3, 8-
triaZa- spiro[ 4. 5] decan- 4- one and

The title Mﬁﬂﬁbﬂ@g@fp]? Pﬁdhﬂr&thlcyﬂbhdieﬁ’d’t@h@egéh@f -(1-heetR60CpiEkyh-1,3,8-
e or,

tnaza—sw((ﬁ&éﬁ cay-4gonein ﬁyﬁpﬁw tges' S?fﬁnw desgohed for the sypthesisohy |
(rac,trans)k&l((%)}drﬂpxyacﬁ'ldﬂékﬁﬁa (3shéthA[¥utf)-deceridadpiro £3]demined-one

oS3 o rslohemok - mmhmsay) e

1- (4- net hoxy- phenyl )-1, 3, 8-tri aza-spiro[ 4. 5] decan- 4- on
e was obtained as colourless solid; M5 (ISP): 470.3

~ b) rac- l-ﬂm thdicp-Gb MESEZEX@W&IGh@@I)(].ﬁS:tﬁh&)srﬁiro[A-S]decan—4-one

Fydroxy 2- phenyl - cycl ohexyl ) - 1-
3 trifluoro-propyl)-1,3,8-triaza-
[4. 5] decan- 4-one a)

|
(iﬁ% trans) - 8- (2- Hydr oxy- ryclohexyl) 1,3,8-triaza-spii
5l decan-4-one O H OH

The title compound was prepared from (rac,trans)-8-(2-hydroxy-cyclohexyl)-1-(4-methoxy-
phenyl)-1,3,8-triaza-spiro{4.5}decan-4-one in analogy of the procedure described for the
synthesis of rac-1-(3-methyl-butyl)-8-(2-oxo-cyclohexyl)-1,3,8-triaza-spiro{4.5]decan-4-one
(Example 73d). rac-1-(4-Methoxy-phenyl)-8-(2-oxo-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-
one was obtained as yellow oil; MS (ISP): 358.2 MH",

1]-1-(4-methoxy-phenyl}-1,3,8-triaza-

spirof4.5]decan-4-one
The title compound was prepared from rac-1-(4-methoxy-phenyl)-8-(2-oxo-cyclohexyl)-1,3,8-
triaza-spiro{4.5}decan-4-one and p-chloro-phenyl-lithium in analogy of the procedure described
for the synthesis of (rac,cis)-8-(Zhydroxy—Z—phenyi—cyclohexyl)—1-(3—methy1—buty1)- 1,3,8-triaza-
spiro[4.5}decan-4-one (Example 73e). {rac,cis)- 8-[2-(4-Chloro-phenyl)-2-hydroxy-cyclohexyl]-

AMENDED SHEET




To a solution of 400 ng (2.58 mmol)
1,3,8-triaza-spiro[4.5]decan-4-one in 5 mM EtOH were
added 417 ng (4.25 mmol ) cycl ghexene oxide and the
m xture heated to reflux for h. The resulting
suspensi on was evaporated and the residue purified by
fl ash-chromat ography on silica gel with nethanol as
1-(4-methekyrphenyl)51.7.8ntgiad-spiro[4.5]decan-4-one was obtained as colourless solid; MS
aSP)470@%ﬁﬁ*tra”S) 8- (2- hydr oxy-cycl ohexyl)-1,3,8-tri aza-
spiTo[4. 5] decan-4-one as col ourl ess solid. A sanpl e
triturated in Et20 showed mp. 244-245 C and M
(d SP) : 254. AMH+. D)
ng&égg%%ac trans)-(E)-8-(2-Hydroxy-cycl ohexyl)-1-(3,3,3-trif
| uor o- propenyl ) - 1, 3, 8-Exargda93 spi r o[ 4. 51 decan- 4-one O
H 6NF F To a solution of 400 ng (1.58 mmol)
(rac, trans)-8-(2-hydroxy-cycl ohexyl)-1,3,8-triaza-
(rac,cis)- 85(91Hjm[mx)&Z—Rbeuﬂrpydlobcwl)ahd3,2ﬁ?tnﬂyo¢@pﬁipyﬂnhﬁ P-triaza-
I f1 uoropropi onal dehyde in 60 m 1, 2-
SPHOMS]%&%I%BJ#%H hane were added 500 ny (2 36 rrrml) sodi um
- a) (rac,trans)8a(FeHydrobmcy vl el , 3 Bririd :
- anpj ept tenperature for 64 h Then the reaction
m e was quenched with 10 ml  saturated aqueous
hi -solution and extracted w th dichl oronet hane.
ganic extracts . were washed with brine, dried
over Na2SOM4, filtered and evaporated: 490 ny

Toa soluﬂﬁy ¥ 6(56{;%63#% S‘D § 3 8- wisza spire |4 P erard-onedp Syl BOH avege
added 417 nigr amanﬁr@r)r loh&lete6dde And B Mbture %habu tERluRRNIBROTEe

|
- Tesulting srsr’aesl?rr Hﬁ%évaecr ?dnygﬁb&vseye ﬁgDsE% (%renetosrrfphrmsﬂm
gel with mé&hpiidlRy Elaedt: &ﬁm@bf&aatﬁﬁi)ﬁ&Kﬂ-hﬁ okbxging , S tetada-

spiro[4. S]r#f:aég 4?0{%% lf%l'()%]esg sctlglg &;% teéh E%FB shi)weg P 244-245 °C
‘and MS (18B)i 234upkaet’pr openyl ) - 1, 3, 8- trraza spi ro[ 4. 5] decan- 4- one
in 40 m nethanol were added 20 ng 10 % Pd/ C and
stl rred under a hydrogen at mosphere at arrbl ent

ﬂ

|It red evaporated and the're3|due purlfled by
ronatography on

spiro[4.5

O& \
F
To a solution of 400 mg (1.58 minol) (rac,trans)-8-(2-hydroxy-cyclohexyl)-1,3,8-triaza~

| spiro[4.5]decan-4-one and 247 mg (2.20 mmol} 3,3,3-trifluoropropionaldehyde in 60 ml 1,2-
dichloroethane were added 500 mg {2.36 mmol) sodium triacetoxyborohydride and the mixture

stirred at ambient temperature for 64 h. Then the reaction mixture was quenched with 10 mi
saturated aqueous NaHCOs-solution and extracted with dichloromethane. The organic extracts .
were washed with brine, dried over Na;SQy, filtered and evaporated: 490 mg (rac,trans)-(E)-8-(2-
hydroxy-cyclohexyl)-1-(3,3,3-trifluoro-propenyl)-1,3,8-triaza-spiro[4.5] decan-4-one as
colourless amorphous solid: MS (ISP): 348.4 MH".

* AMENDED SHEET



silica gel with AcOEt/MeOH 8:2 as eluent: 373 ny

(rac, trans)-8-(2-hydroxy-cycl ohexyl)-1-(3, 3, 3-
trifluoro-propyl)-1,3,8-triaza-spiro[4.5]decan-4-one
as a colourless oil which coufd.be crystallised from
Et 20. 304 ng colourless crystals of mp. 185-187 C, M5
(ISP):2 350. 4 VH+.

1,3,8-triaza- SpII‘O[4 51decan 4 one NFF F

Oxi dation of
(P trans) - 8-(2-hydroxy-cycl ohexyl)-1-(3,3,3-trifluor
o ropyl)-1,3,8-triaza spiro[4.5]decan-4-one with

[ijwﬂ | flur trioxide-pyridine conplex as described for
(ragg%/ ns) - 8- ( 2-
hydr 6Xy- cycl ohexyl ) - 1- (3 met hyl -butyl)-1, 3,8-tri aza-sp

i ro[ 4. 5] decan-4-one (Exanple 73d) provided
To a soluticreoft90mg kot lopeiadh éﬁg&tr)msi-(m}sazgwﬂmmwobb@pﬂb by(B.3:32,

trifluoro- ﬁl{o%eh%gzsa%gﬂéﬁ Q%é ﬁ %gg&ﬂ 4%’%%,\%4%% 8{5\5&?&%&9&&&%& 20 mg 10

% Pd/C agd stisred wided aiydiagen exosphereyet ampishbtemperature-fo81 B, Bhan the
reaction :Iu.l)c'd.ﬁﬁ Qvgg gﬁ&¥h,)exl\%gfa§egtaﬁﬂ ‘rﬂ%%esxﬁue %Larii}ied br‘ﬁ flash-chromatography on

_ ecan one Prepar
silica gel with AGOEZMsf0H 8:2@b clventy BY3 mg((@c;sraas}—a—i(Hhurdmymfdpbwl)il -(3,3,3-

trifluoro- ﬁto%gh ]] 58 Qn%_g' dpitofa 5lHEf PR ond 2 O Eol Gk PEE Whlch! obld Be

crystallised frpen Et:@; o4 (nscnl,ﬂ@rl@sacrwqdmf@p Bpcl &gHTEX YIS (19R)¢ 350.4 MH".
nmet hyl -butyl)-1, 3, 8-triaza-spiro[ 4. 5] decan-4-one

(Exanpl e 73e) provided (rac,cis)-8-(2-.
d) rac-8- fmnrmnrmpvn- ,ﬁlsatmza—smrqm&igw

J: 1,3,8-triaza-spiro[4.5] decan- 4-one as col ourl ess

d: mp. 197-198 C, M5 (I1SP): 426.2 M+. AMENDED
T Exanple 94 ,
ci s) - 1- Cydohexyhnet hyl - 8- ( 2- hydr oxy- 2- phenyl - cycl
5-1,3;8-triaza-spiro[4.5]decan- 4-one a)
(rac.frans)-1-C

Omdanonwfdl’mtydmr)}&(ylhyﬁrcﬁﬁk&yyﬁahmyﬂ- b—)(ﬂaﬁétmﬁha)folpﬂ)p@})tlr 3,8t6amp
sp1ro[4.5]g?ca%1g¢b-5hg ectg gléu gtrr%ig)ﬁd&pynwme complex a5 desciBedfor ?%a%}h"a%g) 8-(2-

hydroxy-dyclabetyt ahg)-ntl?-tutylj-a,3/8-tiazh-opieciyt!S5] décad-48erer (Eaample 73d)
. provided rac-8-(2-oxo-cyclohexyl)-1-(3,3,3-trifluoro-propyl)-1,3,8-triaza-spiro{ 4.5]decan-4-one
colourless solid: m.p. 196-198 °C, MS (ISP): 348.4 MH".

spiro{4.5ldecan-4-one
Prepared from rac-8-(2-oxo-cyclohexyl)-1-(3,3,3-trifluoro-propyi)-1,3 S—maza-splro[4 5]decan-

4-one and phenyl-lithium in analogy to (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)- 1-(3-
methyl-butyl)-1,3,8-triaza-spiro[{4.5]decan-4-one (Example 73e) provided (rac,cis)-8-(2- 7
hydroxy-2-phenyl-cyclohexyl)-1-(3,3,3-trifluoro-propyl)-1,3,8-triaza-spiro[4.5] decan-4-one as

- colourless solid: m.p. 197-198 °C, MS (ISP): 426.2 MH".

AMENDED SHEET




spiro[ 4. 5] decan- 4-one (Exanple 93a) and 98 ng (0.83

mmol ) cydohexanecar boxal dehyde in 3.5 ni

1, 2-di chl oroet hane were added 198 ng (0.889 nmol)

sodi um tri acet oxybor ohydri desand the m xture stirred

at anbient tenperature for 2.5 h. Then the reaction

m xture was quenched with 10 ml saturated aqueous

NaHCOB- sol uti on and extBxagipkd4wi t h di chl or onet hane.

The organic extracts were washed with brine, dried

over Na2SO4, filtered and evaporated: 219 ny
rac,cis)-1-Cy€lohé ¢thyl-8-(2-hydroxy-2-phenyl-cyclohe 1,3,8-triaza-spiro[4.5]decan-
( 1- cyclgﬁgiylgetéyly8 fg hgdrgxf(cycfg%exyl) 1, 3P8 {rlg
4-ome ;4 spiro[ 4. 5] decan-4-one as col ourl ess SO|Id VS

Cylohexylnethyl 8- (2- oxo-cycl ohexyl) -
|ro[4 51ldecan-4-one HON> N The title conpound
prepared from
ns) 1- cycl ohexyl net hyl - 8- ( 2- hydr oxy-
ycIO\ [)-1,3,8-triaza-spiro[4.5]decan-4-one in
analogy of the procedure described for the synthesis

Toa Solu?%oflﬁpalmww Groptraes) 3-Gshydsgaorcloperf)-1,38-triazat o
spirof4. 5}d8canPd-bak (Exanpleshl [ﬂaﬂd 98]&1 ((}ESQLEFBBB éwﬁexanecarboxaldehyde in 3.5

c-1-Cycl ohe 2- ox - cycl ohexyl
ml 1,2- dlcz“i‘”‘%‘i"ﬁ%‘f wersréé%‘g's g&% &r%&mggtw'm’hmq{wd the
mixture s6fkd 8 athBeft!t&Rpera8ds for . THé)l the reaction mixture was quenched with

10 “ﬂsatq(féﬁ?gfﬂ}‘ﬁ")“i 11*@%&'? FHise ”5;4“ ﬁateémgzcg%ﬂéyoa}%gg}ﬁgﬂ? ftganic

extracts wefPaHedwith bripe efrtxdestef NeJ80,, filtered and evaporatcd 219 mg (rac,trans)-

1-cyclohe s B THEHO S| TSR R AT A ek i olourless

solid: MS @Is2):a39.4QH he procedure described for the synthesis
f
(rac cis)- 8 (2 hydroxy 2 phenyl cydohexyl) 1-(3- nethyl
¢kl 3 igecs Recq 1A

.CIS) 1- Cycoohexy] net hyl - 8-(2-hydroxy-2-pheny|

o NDED SHEET
N. C obexyl)-1, 3,8-tri aza-spiro[ 4. 5] decan-4-one was
(fj/ obt al R as colourless solid; Ms (ISP): 426.3 M.
Exanple 95

o .. (rac. ci,s) - 8- (2- Hydr oxy- 2- phenyl = cycl,ohexyl.) 7d ¢ propyl - 1
The title SipBguE e reberirons BBl rorRccy il (2 L8R
cyclohexyg)mﬁ,stmmasgpar&ﬂ Sldeyah-done diy arlabdpyof e gropedupy HestriBedfar the
synthesis 3&%81§(8L1;19t£141 bs t?rﬁﬁcba—&-gxcgg}?do%eyﬂ)-1,3,8-triaza—spiro[4.5] decan-4-one
(Example 73d). rac—I-Cyclohexyhnethyl-s-(2-oxo-cydohexyl).-1,3,8-triaza-spiro[4.5}decan—4~

one was obtained as light yellow solid; MS (ISP): 348.3 MH™.

<) (rac.cis)-1-Cyciohexylmethyl-8-(2-hydroxy-2-phenyl- cyclohexyl})-1,3.8-triaza-
spiro{4.5idecan-4-one

The title compound was prepared from rac-1-cyclohexyimethyl-8-(2—oxo-cyclohexyl)— 1,3,8-

triaza-spiro{4.5]decan-4-one and phenyl-lithium in analogy of the procedure described for the

synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl}-1-(3-methyl-butyl)-1,3,8-triaza-

spiro{4.5]decan-4-one (Example 73e). {rac,cis)-1-Cyclohexylmethyl-8-(2-hydroxy-2-phenyl-

AMENDED SHEET




OH> N N OALH e titleconmpound was prepared from
(rac,trans)-8-(2-hydroxy-cycl ohexyl)-1, 3,8-triaza- Th
spiro [4.5]decan-4-one and propi onal dehyde i n anal ogy
of the procedure described,for the synthesis of
(rac,trans)-1- cydohexylnefﬁﬁ 8- (2- hydr oxy- cycl ohexyl)
-1,3,8-triaza- spiro[4.5]decan-4-one (Exanple 94a).
cyclohexy ) ho,8ttrans ypite (2 3] décan-dxyneoyslobhdned s cdloprlegysblid; MS ASP): 426.3
MH* triaza-spiro[ 4. 5] decan-4-one was obtai ned as
* colourless solid; MsS (I1SP): 296.3 M.
b) r ac- 8- (2- Oxo- cycl oheXBghmiplefiSopyl - 1, 3, 8-tri aza-spirof
4.5l decan-4-one OH OJN rN The title conmpound was
prepared from

(rac,cis)- !{ (Myﬂf@?sﬁ-pﬁcr(ﬂ-c%ldh@ﬂb Lyaipphes)8-triata-ppiopilsidecdn-one

za-spiro. C n-4- q N . analo f the
a ractr =3={ A= by oz T - -$6ia7a-§ .

grethyl - butyl) - 8- (2 oxo- cydohexyl )-1, 3,8-triaza-spiro[ 4
(églﬁfcan 4-one (Exanple 73d). rac- 1-
OH Nohexyl met hyl - 8- (2- oxo- cydohexyl )-1, 3,8-triaza-spir
N 5] decan-4-one was obtained as yellow gum NS
(1SP)]: 294.3 MH+. ¢)
(rac, cis)-8-(2-Hydroxy-2-phenyl - cycl ohexyl)-1-prronyl -
The title chnipoRnti W8 peep%fudr@&ﬂ {RlcHRMH88 42 MaroxF§cibhélyD - 9,8RANAd

spiro[4.5]dgget (55? %ﬁ‘gpmaﬁ&e‘mlc inagalggy pf the pregedyye described for the
synthesis mra@:frélnéh dgeRhedylRedy liﬂftzﬂl?ﬁfﬁédy dytlbhbgmn i, 98&ﬁaiaogy of

bed f t he
spirol 4 S|pge 4sgc gﬁ%@?ﬂ@%ﬂé&ﬁ%ﬁ% Py B e et e eriny 8-
.tnaza~sp1r7oglll ;5Yde):a1ﬂ-43)rﬁﬁd& loBBadred |c61@[lﬂes5 b6l as 4sp)iecs. Exarinl e
e). :

(rac, cis)-8-(2-Hydroxy-2-phenyl -cydohexyl ) - 1- propyl -

b) rac-8-(3.CxSciddhREM) -Iphropildl, SR -teieslipird] £hkletias 4-Geai ned as
yelTow foanm] Ms (ISP): 372.3 MH+. AMVENDED SHEET
le 96
CIS) 8- (2- Hydr oxy- 2- phenyl - cydohexyl)-l-isobutyl-
-triaza-spiro[4.5] decan-4-one a)

rac rans) - 8- (2- Hydr oxy- cycl ohexyl ) - 1-i sobutyl -1, 3, 8-
triazh-suiro[ 4. 5] decan-4-one OH

The title compound was prepared from (rac,trans)-8-(2-hydroxy-cyclohexyl)-1-propyl-1,3,8-
triaza-spiro[4.5]decan-4-one in analogy of the procedure described for the synthesis of rac-1-(3-
- methyl-butyl)-8-(2-oxo-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one (Example 73d). rac-1-
Cyclohexylmethyl-s-(z-oxd—cyclohexyl)- 1,3,8-triaza-spiro[4.5]decan-4-one was obtained as

~ yellow gum; MS (ISP): 294.3 MH™. -

<) (raccis)-8-(2-Hydroxy-2-phenyl-cyclohexyl)-1-propyl-1,3,8-triaza-spiro[4,5]decan-4-one

- 'The title compound was prepared from rac-8-(2-oxo-cyclohexyl)-1-propyl-1,3,8-triaza-
spiro{4.5]decan-4-one and phenyl-lithium in analogy of the procedure described for the
synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3-methyl-butyl)-1,3,8-triaza-
spiro{4.5}decan-4-one (Example 73e). (rac,cis)-8-(2-Hydroxy-2-phenyl-cyclohexyl)-1-propyl-
1,3,8-triaza-spiro[4.5] decan-4-one was obtained as light yelldw foam; MS (ISP): 372.3 MH".

AMENDED SHEET




OH N> O.NThe title conmpound was prepared from
(rac,trans)-8-(2-hydroxy-cycl ohexyl)-1,3,8-triaza-
spiro [4.5] decan-4-one and i sobutyral dehyde in
anal ogy of the procedure de%gglbed for the synthesis
of - -
(rac,trans)-l-cyclohexylnethyl 8- (2- hydr ox) - cydohexyl)
-1,3,8-triaza spiro[ 4. Fadeqgdesél- one (Exanpl e 94a).
(rac, trans)-8-(2-hydroxy-cycl ohexyl)-1-isobutyl-1, 3, 8-
triaza-spiro[ 4. 5] decan-4-one was obtai ned as

(rac,cis)- BQIZ-GWdIGS}S?é %hkm)d-cyblﬁhéﬂyﬁph-isoBﬁﬁla ,3M=|tmazbésp1ro[4 5)decan-4-one

_|a22 splr
repared from
Wt rans)-8-(2-hydroxy- cydohexyl) 1-isobutyl-1, 3, 8-
OH a-spiro[ 4. 5] decan-4-one i n anal ogy of the
i ~Nproc e described for the synthesis of rac-1-(3-

met hyl \but yl ) - 8- (2- oxo- cycl ohexyl )-1, 3,8-triaza-spiro|
4. 5] decan- 4- one (Exarrpl e 73d). rac-1-

The tile (Rl rigne oo R R Ao oo PR e el
sp11‘o[4.5]3:BBarﬁ4Mr}e and Jsobutyraldehyde in analogy of the procedure described for the

syathesis b G5 fip B oy b F AR IR o B ouna

spiro(4. S]Ithsarpde}mal(ﬁxhnﬁploma) (rac,trans)-8-(2-hydroxy-cyclohexyl)-1-isobutyl-1,3,8-

triza-spi I s1 e AR K vl oL S R oRa S (Pl R

the procedure descrlbed for the synthesis

-gé%‘fé{ﬁl»c hYd - 1- (3- et

gecarr-4-one

SEXRnpl e 73e)
ac CIS) 8- (2- Hydr oxy- 2- phenyl - cyclohexyl)-l-isobutyl
-triaza-spiro[ 4. 5] decan-4-one was obtai ned as
Ef:r ess oil; M5 (ISP): 386.4 M+. Exanple 97
(rac

| s)-1-(3, 3-Di net hyl -but yl ) -8-(2-hydroxy- 2- phenyl
-cydohexyl ) -1, 3,8-triaza- spiro[4.5]decan-4-one
The title d&d&ﬁl\lﬁlﬁﬂwﬁlﬂlﬁﬁbaﬁed?ﬂrqm (fdc,trans)- 8-[2-hydmxy—cyclohexy1) -1-isobutyl-1,3,8-

| triaza—spi%j?.%} ran_ ~cEr+e 1&232%91 {ﬁfxﬂ&&c C%#e%%z%?o\fgﬁo%%the\éﬁ P& 1- (3-

methyl-butyi)-S-(Z-oxo-cydohexyl) -1,3,8-triaza-spiro[4.5]decan-4-one (Example 73d}. rac-1-
iso-butyl-8-(2-oxo-cyclohexyl)-1,3,8-triaza-spiro[4.5}decan-4-one was obtained as yellow foam;

MS (ISP): 308.3 MH".

i -1-isobutyl-1,3,8-triaza-spiro[4.5ldecan-4-one

The title compound was prepared from rac-1-isobutyl-8-(2-oxo-cyclohexyl)-1,3,8-triaza-

spiro[4.5]decan-4-one and phenyl-lithium in analogy of the procedure described for the

synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3-methyl-butyl)-1,3,8-triaza-

spiro[4.5)decan-4-one (Example 73e). (rac,cis)-8-(2-Hydroxy-2-phenyl-cyclohexyl)-1-isobutyl-

1,3,8-triaza-spiro[4.5]decan-4-one was obtained as colourless oil; MS (ISP): 386.4 MH".
Example 97

-(rac,cis)-1-(3,3-Dimethyl-butyl)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1,3,8-triaza-
spiro{4.5]decan-4-one

AMENDED SHEET



—

N> OHN N The title conpound was prepared from

(rac, trans)-8-(2-hydroxy-cycl ohexyl)-1,3,8-triaza-
spiro[ 4. 5] decan- 4-one and 3, 3-di net hyl but yral dehyde in
anal ogy of the procedure des¢ribed for the synthesis

of
(rac,trans)-1-cycl ohexyl net hyl - 8- ( 2- hydr oxy- cydohexyl )

a) (rac,trahs)31-83 Bibiatethyl SR PB4 25']@%&3@’08@ )%E& 1@@1&-%@{4.5]decan-4-
(rac,trans)-1-(3, 3-D nmet hyl -butyl)-8-(2-hydr oxy-
one cycl ohexyl)-1, 3,8-triaza-spiro[ 4. 5] decan-4-one was
obtgl ned as yellow oil; M5 (I1SP): 338.3VHt. b)
rac- , 3-di met hyl - butyl)-8-(2-o0xo-cycl ohexyl)-1, 3, 8-
OH I Faza, plro[4.51decan-4-one OH N The title conpound

j eRared from
_rac,trgéﬁi;l-(S,S-dinethyl-butyl)-8-(2-hydroxy-
cycl ohex 1,3,8-triaza-spiro[4.5]decan-4-one in

na

of the pracedure described for the nt hesi s

| |
The title GppURd d yas prep#A fiom (rg-trang) 8- 8(8)’@?&@?@&@4’9’3%338'@%@'

spiro[4. 5]@&:@11%1{61{11@ 353 ﬁﬁﬁ )Qﬁl‘ﬂ)uﬂz'ﬁﬁde}{yﬁé o b rocedure descnbed for
@oﬁ %@rqrew

the Wntheplggé(rg él?t‘;ﬁé wg@r@%eﬁ?@

spiro[4.53@dchi4- &ﬁ ((E'lk Ie 933]5 (r%c Mﬁ'hs P—I3 Q%e@l‘xﬁ-)bu ? -8- (2-hydroxy
]1 (I%tg tﬁg : -_8 ( dr oxg rﬁhe Q/cl oh E}/ .
cyclohexyly- tlsazeﬁpgg AP0t SV 2d gy eelloweoils MY @SP): 338.3 MH".

conmpound was prepared from
- di Jye; Uty 2 0X0- cyclohexyl) 1 3,8=

gnai ogy of the procedure descrl bed for t he synt hesi s

, Ci 8)-8-(2-hydroxy-2-phenyl -cycl ohexyl )-1-(3-nethy
[)-1,3,8-triaza- spiro[4.5]decan-4-one (Exanple

(rac,Ci's)-1- (3, 3- Di met hyl - but yl ) - 8- ( 2- hydr oxy- 2- phenyl
The title corﬁp’cﬁixﬁh&ﬁ%)ﬂr):palecﬁ fr8nd (frh@ﬁﬁiswl-(f?@&[ ﬂnﬁdtﬂﬂ l’ﬂf-ﬂoﬁiehy@@xy-
) 36235l S1decin - oneintansloy Jesitea
cyclohex)g ~triaza-spirol4. 5(1 ecan-é—oneman alogy o eproce ure described for the

synthesm(ofﬁﬁrp-($hle&1}(llbul‘k1ﬂ8q2¥m$ @bmnmgayesysa@ﬁém—@wmmd&aﬂ@me
(Exampleséd d‘fiﬁ-15(]3 t}fl 3 {rlglhlgtyﬁpél ~0X0-Cyc oﬁe&%ﬂ? 1%,8—tnaza-splro[4.5]decan—4—

 one was dbitiied 4s3RBdw Sol{d} MYy (15B) p36.8 MMy dr 0- pyran-3-yl ) - 1, 3, 8-

triaza-spiro[4.51decan-4-one AMENDED SHEET 4 = O N

) af rac,cis)-1-(3,3-Dimethyl-butyl)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1,3.8-triaza-
, §pir0[4.5]decan-4—0ne

The title compound was prepared from rac—1—(3,3-dimethyl-butyl)-8-(Zﬂxo—cyclohexyl)-1,3,81.

triaza-spiro[4.5]decan-4-one and phenyl-lithium in analogy of the procedure described for the

synthesis of (rac,cis)-8-(2-hydroxy-2-phenyl-cyclohexyl)-1-(3-methyl-butyl)-1,3,8-triaza-

spiro[4.5]decan-4-one (Example 73e). (rac,cis)-1-(3,3~-Dimethyl-butyl)-8-(2-hydroxy-2-phenyl-

cyclohexyl)-1,3,8-triaza—spiro[4.5]deca_n~4—one was obtained as yellow oil; MS (ISP): 414.3 MH™.
Example 98

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

- {rac,trans)-8-(4-Hydroxy-tetrahydro-pyran-3-yl)-1,3,8-triaza-spiro[4.5]decan-4-one

~ AMENDED SHEET




OH\\// H O A solution of 550 ng (3.54 mmuol)
1,3,8-triaza-spiro[ 4. 5] decan-4-one and 390 ng (3.90
nol) -3, 7-di oxa-bicyclo[4.1.0] heptane in 8 ml EtCOH
was heated by mcrowave irradiation to 150 C for 30
m n. Then the reaction m xtur& was evaporated and the
residue purified by prep. HPLC on reverse phase (YMC,
QDSHAQ Cog) with a gradient of AcOEt/MeOH with 0 %to
met hanol : 180 ny
OH (r ;trans) - 8- (4-hydroxy-tetrahydro-pyran-3-yl)-1, 3, 8-
N aza-spiro [4.5] decan- 4-one as col ourl ess

crystals; M5 (ISP): 256.2 M.

0 (rac, cis)-8-(4-Hydroxy-4-phenyl -tetrahydro-pyran-3-yl)

A solutionlof(5303n ?Zst 54 koY P3B[t?iﬁi’aj Qpn:l-)[:i3 5fteldd-84dkie and 390 mpg (3. 98 mmol)

[4{1 decan-4-one he title conpound was prepar
—leXF-:%WFIO 4.1.0]heptane in 8 ml EtOH was heated by microwave irradiation to 150 °C for

30 min. ThaCthe rée&dn %nkﬂfr@%gg %goﬂaﬁetdraﬂaxﬂé Rsidhk @HPﬁeﬁw prepSHBLC on

za-spiro[4.5] decan-4-one i n ana
reverse PSS MRSt Qufoa Vi agragions PEACOEY SR sl %.to 60 %
methanoﬂ’h@ﬁl‘xllg &X@{‘rﬁ’ 4)-11}1dr6§y ?btl%h&i:’o%ﬂ%-@ ﬁf-@ﬁ{ﬂ -Yriaka-3ps{4’5]decan-

aka splroLjJﬁ decan-4-one
4-one as gplpyrlassicrs @SH): 35 Q?MHuoropropane (Exan'pl e 93b),
b) hydrogenation (Exanple 93c), c) oxidation (Exanple

3) nd d) reactl on with phen hi um ( Exanpl &e

[-1it
t y3ro-p an~3-¥ 1-{3,3,3-trifluoro-propyl}-1.3,8-triaza-

spirol4. ﬂd&gnnyg{eoxy 4- phenyl -tetrahydro-pyran-3-yl)-1-(3, 3, 3-
‘lﬂcho propyl)-1, 3, 8- trlaza sglro[4 5]decan 4- one

Thetitle sampg PRoREPRted &om trac,iyang)r8st4-hydrogy-tetighydro-pyrapsd)-1,3.8-

triaza-spH8[4. 5]{1663.1'1*4‘01'13 in analogy of the sequence described for (rac,cis)-8- (Z—hydroxy-z—

phenyl- 4%%%%1%3) (35,4 tallioron gpéaﬂhen lé}gte{fg@ Seeied gpe {Eandple 93):
(a) AlkylétiCwith 31359 n@ﬂdd}o ?Ex&fh Ie@zﬁvmh&wo@en&xw(ﬂm@pﬁmc), Q)

oxxdatxoqfé:gpm?eé&@éﬁ%ﬁ@pl {3 lfuggfw (8(3 19_' 9?6) provided (rac,cis)-

8-(4-hyd2oxy-4lph mte:muai ﬁyﬂnaﬂ-ﬂm(ames-&irmtdramdpﬁn 1318 fifhlza-
spiro[4. Si‘g)‘%ﬂé Firy‘?nefs §°§’“%1F§5c’rfyét"§3pMSo({I§P 6 #BAMH s one in anal ogy

of the procedure described for t he synthesis of
(rac,trans)-8-(2-hydroxy-c exyl)-1-(3-nethyl - butyl
)-1,3,8- triaza-spiro[4 -4-one (Exanple 73c).
(rac,trans)-8-(4- Fwdroxy tetrahydro-pyran-B-yI)-

. HEE :
_ (rac,as)-é'&%ox%r—ip-Lenyl-tetIahydro—pyran-E’»—yl)-l—phenyl*1,3,8--triaza—spiro[4.5]decan—
4-one
a) (rac,trans)-8-(4-hydroxy-tetrahydro-pyran-3-vi)-1-phenyl-1,3,8-triaza-spiro[4.51decan-4-one
o H '

SO
The title compound was prepared from 3,7-dioxa-bicyclo[4.1.0]heptane (Tetrahedron (1974),
30(22), 4013-20) and I-phenyl-1,3,8-triaza-spiro{4,5]decan-4-one in analogy of the procedure

described for the synthesis of (rac,trans)-8-(2-hydroxy-cyclohexyl)-1-(3-methyl-butyl)-1,3,8-
triaza-spiro{4.5]decan-4-one (Example 73c). (rac,trans)-8-(4-Hydroxy-tetrahydro-pyran-3-yl)-

AMENDED SHEET




1- phenyl -1, 3, 8-tri aza-spi ro[ 4. 5] decan- 4- one was
obt ai ned as colourless solid; M5 (ISP): 332.3 b)
rac- 8- (4- Oxo-t et rahydro-pyran-3-yl)-1 phenyl -1,
8-triaza-spiro[4.5]decan-4-one OH &- N N bi The
title conpound was preparé® from
(rac,trans)-8-(4-hydroxy-tetrahydro-pyran-3-yl)-1
1-phenylh& 83 iazalsphofs. S JdeahR1-DRE (WS dbtalda G@Ebl&uﬂ’és?sdiﬂ BSAOBY 332.3
. Of the procedure described for the synthesis
MH".  ofrac- | - (3-nmet hyl -butyl)-8-(2-oxo-cycl ohexyl)-1,3,8-tr
i aza- spiro[ 4. 5] decan-4-one (Exanple 73d).
ag- 8- (4- Oxo- tetrahydro pyran 3-yl)-1- phen l-1,3,8-tri
b rac—S—x L HIVATOS DAABR.AN A-.?’a! = _"'-‘: PR D 4 ESR AT S S
ol Hd; MS (1 SP): 330 3 VH . c)
CIS) 8- (4- Hydr oxy- 4- phenyl -t et r ahydr o- pyran- 3-yl)
enyI 1,3,8-triaza- spiro[4.5]decan-4-one The

Eﬁ%r conmpound was prepared from
- (4- oxo-tetrahydro-pyran-3-yl)-1I-phenyl -1, 3, 8-
tr| za- spiro[ 4. 5] decan- 4- one and phenyl-llth|un1|n

The title @'ﬁ?ﬁcﬁﬂ:\ﬂ Wis grljfar 8 REEAH Sr A8 R 8! (U BRHr SOty drS YRS 1y -1-

phenyl-1 éﬁ%l%@gudééﬁ«ww—:gapﬂ@mwf the prasedueg idpscribedfarghagynthesis
of rac-l«-(B Iﬁéﬁlyi-%uf}l - &r-bid-2fdoheR)-1 A Sl A S6R014%]1 880G n (S BH S mple

73d). racﬁr(g@mggu@ygm-maﬁéxxl)'A Ritsaylyl. 3 Baringmhspivobd-fidesan-4-ane)was

obtmnedasc%mi}féawoha; ﬁs%:gﬁ)l 6% §ipf*r o[ 4. 5] decan- 4- one was
tained as colourless solid; Ms (ISP): 408.4 MN

Exanple 100
c) (rac,cis}18 o4l Ay Bydnos py¥iaa: 4-yl)
—1-pheny T aza- SpITo can- 4-one a
§2EQEL§¥¥§ELiiEMS) 8- (3 Hydr oxyt et r ahydr o- pyr an- 4-yl ) - 1- pheny

The title doni?o%m&%d’s lp%p%:e'ﬂr&éxﬁ[réc Bl(9%%8NRetda ?o-pHaQ-s S Nphdiyl 3, 8

titl e congound was, prepared fr

triaza-spﬂav[% SE%%@AW@ Phenyldthiapt ’éi‘r?é‘?-'((’ﬂéf’f ﬁwm@éum@mbed for the
synthesis 3@((1'&2313 -401 3y &Q; 30gh enyl cycloh 1)-1-(3-methyl-butyl)-1,3,8-triaza-

heny I- triaz r(g ecan- 4- one i n_anal ogy
5p1r0[4 5] Fcalnhﬂe OFf é@@gml%?f}e (6l ac,as) (4-Hydroxy-4-phenyl-tetrahydro-pyran-3-yl)-
1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one was obtained as colourless solid; MS (ISP): 408.4
MH".

Example 100

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

4-one

a) (ractrans}-8-(3-Hydroxy-tetrahydro-pyran-4-vl)-1-phenyl-1,3.8-triaza-spiro[4.5]decan-4-one
H

O N
N
Shie

The title compound was prepared from 3,7-dioxa-bicyclo{4.1.0]heptane (Tetrahedron (1974),
30(22), 4013-20) and 1-phenyl-1,3,8-triazaspiro[4,5]decan-4-one in analogy of the procedure
described for the synthesis of (rac,trans)-8-(2-hydroxy-cyclohexyl)-1-(3-methyl-butyl)-1,3,8-

AMENDED SHEET




™

descri bed for the synthesis of
(rac,trans)-8-(2-hydro)cy-cycl ohexyl)-1-(3-nethyl -buty
[)-1, 3, 8- AVENDED SHEET trigfa-spiro[4.5]decan-4-one
(Exampl e ~47-
73c).(rac,trans)-8-(3-Hydroxy-tetrahydro-pyran-4-yl)-
1-phenyl -1, 3,8-triaza-spiro[ 4. 5] decan- 4-one was
triaza- sﬁ?ﬁ}qlﬁsp%@ur@@o?x@ I("t H@??%éoﬂrééjua% 8(q3%@dro§}3 %?&Tyé/ll# tpyrah-4-yl)-
1- PhenYklé:&~fa%a~§mrq[6[531d@5§@éc<awm°@h@mqé a@cNou@ess solml, MH(ISRY 332.3
MH*. title conpound was prepared from
(rac,trans)-8-(3-hydro)Ly-tetrahydro-pyran-4-yl)-1-
phenyl -1, 3, 8-triaza-spiro[ 4. 5]decan 4-one in anal ogy

%Q 3 aecaﬂf4—one
h—@I')J_I?'TWy ia

y y
|ro[4 5] decan 4- one (Exarrpl e 73d).
- 8- (3- Oxo-t et rahydro- pyran-4-yl)-1-phenyl -1, 3, 8-tri

'l R piro[ 4.5] decan-4-one was obtained as |ight
é’ solid; M5 (1SP): 330.3 M#. c¢) (rac,cis)-
8- dr oxy- 3- phenyl -t et rahydr o- pyran-4yl ) -1 -phenyl -

,3.8-triaza- spiro[4.51decan-4-one The title conmpound
The txtle\namppumqbwaepi-eﬁamdrﬁ-om (rac,trans)-8- (3 hydroxy~tetrahydro pyran-4-yl)-1-

phenyl- 1 o St B O R B A PO e the sratheis

of rac-1- éiﬁﬂicdg&-bﬂfyl}&éz-mxmduhﬁyﬂelsms%hw ~-§pirtr[ 4. Slelecatiydolne §Esample
734).rac-(: Oxoxtgghplso myranst Y o BRENY 2 ieaabSA LA Shdecandopag vos

obtalnedlasbghqme)lmi;&cﬁl\{& (ISR}x33GpMId[.4. 5] decan- 4- one (Exanpl e
73e).
(rac CIS) 8- (3- FV%roxy 3- phenyl-tetrahydro pyran- 4-yl)
mzch M 9

l,l N N »'”

spirol4.5 gﬁ e(gn as col ourl essol [ d MS (I SP): 408.4 NMH+.

G Ex | 101
The title Gmapowhw)prspa(?r &;mr@w;& (3-piveteyiahydretpyirxgdy])- 1 -pheneylyl,3,8-
tr1aza—sp1r3{4%(]§e [1'4a51§e pF; gl—l?tllulgﬁ ﬁ?&ha‘ilog(}%?the-g}gcé&u}é 8escribed for the

are

SYnthemroé6mFﬁ1§Pr§f(9+hY¢|r®§Ya2-bh@W@l'®YdDIEXﬂ])He@tlanél}'l ratyDahadrtoiaza-

Bl ) . : -4-y])-
spiro[4. Sg&]eg %g%yo@:'(ﬁxﬁﬁggltz Flgcg)z (argg 9?)08 13 gjy(%mgn Rhen élt%tr 4 Xdlm an-4-yl)
-phenyldf,&{)ﬁén'ﬁqaospgg decan-4-one was obtalned as colourless solid; MS (ISP): 408.4

MH".

Procedure G
Example 101

(rac,trans)-8-(2-Hydroxy-2-phenyl-cyclohexyl)-1-phenyl-1,3,8-triaza-spiro{4.5]decan-4-one
The title compound was prepared from rac-1-phenyl-7-oxa-bicyclo{4.1.0]heptane (Tetrahedron
(1965), 21, 3277-83) and 1-phenyl-1,3,8-triazaspiro{4,5]decan-4-one in analogy of the procedure
described for the synthesis of (rac,trans)-8-(2-hydroxy-cyclohexyl)-1-(3-methyl-butyl)-1,3,8-
triaza-spiro[4.5]decan-4-one (Example 73c). (rac,trans)-8-(2-Hydroxy-2-phenyl-cyclohexyl)-1-

| phenyl-1,3,8-triaza-spiro[4.5]decan-4-one was obtained as colourless solid; MS (ISP): 406.5

MH".

AMENDED SHEET




S

descri bed for the synthesis of

(rac,trans)-8-(2-hydro)cy-cycl ohexyl)-1-(3-nethyl -buty

l)=1,3,8- triaza-spiro[4.5]degcan-4-one (Exanple 73c).

(rac, trans) - 8- (2- Hydr oxy- 2= gdenyl - cycl ohexyl ) - 1-

phenyl -1, 3, 8-tri aza-spi ro[ 4. 5] decan-4-one was obt ai ned

as colourless solid; M5 (ISP): 406.5 MH+. AMENDED
ProcedurSHEET Procedure H Exarrpl e 102

(rac,cis) 3- Benzyl - r 2- phenyl - cycl ohexyl ) -1

-phenyl -1, 3, 8-tri aza- s%F?%% ?§¥decan-4- one a)

3- Benzyl 4 oxo-| -phenyl -1, 3,8-triaza-spiro[ 4. 51decane-

(rac,cm)-f—le %&Wg&lﬁy@ F%a ]gexprﬁbllt.?pfmny? 1'\4 é\%mzla-s?ﬁ% i %ecan—fb

one 4- oxo-1-phenyl -1, 3,8-triaza-spiro[ 4. 5] decane- 8-
|o_tert but ‘ J. .Med., Ch

(pac, ci s)-3-net hyl -1 - phenyl - 8- ( 2- phenyl -
yclohexyl) 1,3,8-triaza-spiro[ 4. 5] decan- 4-one
npl e 69) by using potassium
UterP net hyl silyl)ami de as base instead of sodium

hydr| « 3-Benzyl - 4- oxo-| - phenyl -1, 3, 8-

triazdtspiro[4.5] decane- 8- carboxyllc acid tert butyl

ester was obtai ned as colourless solid;, Ms (1SP):
The title cggtgognfi Wiap m_ar%qmgfr(gqqey P enyg)-)l 3,8-triaza-spiro[4.5] deCane-8-
carboxylicacREREbutht &he 'U’ Ividd. Shémt ¢ 1'992)335 255404 ardl 83 b émAdEinAnalogy

uti.on of
of the proSSHsi oo s e bRy SE-i0c msthdoPhepkSSpRbeare.
cyclohexyB-1 sarthﬁrzay éﬂlﬁ)[@g dtcireaionétemmﬂstserby ﬁkx@pmssﬁmyl
b tgclﬂm 3n g sat ug}é gi; ut| on Of-lggx E138-
is(trimetG by appide St bave Eb?t"éfl A ER hyda §FY ke300~ 1opNeRy.
tnaza—splr'ﬂ[‘lﬁs]’cﬁﬁdﬂe{r&ﬁﬁb&dﬁi&%tﬁﬁl text- bg@,? eftbr{ &?rcﬂﬂ?aﬁ&@@i cdiddtlﬂdgma MS
so|l v er an reated wi saturate
aSP)3zﬁgﬁ¥g£i%ﬁﬁogﬁﬁ+ﬁﬁled wi t h di chl oronethane. The
combi ned organi c extracts were washed with brine,

ered and evaporated to provide
2305 pi r o[ 4. 5] decan- 4- one

A solutlorﬁ@f 216 @(EDMKknﬁfdl) ﬂbeﬁ@l @10‘518)1 peiidl-g, 3|§8=|t|nazﬁ-)sp1ro[4 5]decane-8-
carboxyhcaftcgiplie}:ﬁf\ﬁ%lﬂstfé bé\%j H’i{ Sth a%letg exy | 2)5 rl:lil &h g.lrated sblungrrl Io?lz—ICl in
ether was stirred at ambient temperature for 90 min. The resulting suspension was filtered, the
filtrate was dissolved in water and treated with saturated NaHCOQ; and extracted with
dichloromethane. The combined organic extracts were washed with brine, dried over MgSQO,, -

416 £nyy dacanesdscarboxadic acid
: <:>~\ t he procedure descrlbed for the synthesis of

qqqqq

filtered and evaporated to provide 3-benzyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one asa -
brown solid; MS (ISP): 322.5 MH". :

- ¢) rac-3-Benzyl-8-(2-oxo-cyclohexyl !-l—phenxl—1,3,8—triaza—spiro.]4.5[decan—4—one

AMENDED SHEET |




O~ -, ONDbk AVENDED SHEET A solution of 0.30 g
(0.93 mol)

3-benzyl -I -phenyl -1, 3,8-tri aza-spi ro[ 4. 5] decan- 4- one,
0.14 g (1.0 mmol) 2-chloro ohexane, and 0.2 n
(1.4 mol ) triethylamne in ethanol was refluxed
overnight. The reaction m xture was cool ed to anbient

A solutibSBRLI B4 .83 nﬁ%ﬁ@%ﬁ%ﬂﬁdp%?l i B%Dma&t«lﬁnfdr@@ 1ddtdf4-0ne, 0.14 ¢
S tur ted HCO3 and extracted wt acetate. The

(1.0m gepchriohgiape, apd Orgml & -4yl Meﬁwéﬁrmnt: in ghand was refluxed
overnightl Tlﬁﬁre@étﬁfn M@Q@ wafs lcbbled ﬁgarﬁﬁfénteﬁéﬁﬂﬁfaﬁh% Jeoncentrated and then
Purificatian crude pr.oduct over a silica gel

quencheg)with isatey! %H@n@%ﬁ%@ﬂﬁﬁﬂﬂtﬁﬂs’wﬂ@eﬁe qormbinesberganic

extracts GrefedvaBhEéRGIR brine, dried over M S04, ﬁltered and ev 3p0ratted Purification of the
-1ri az a- S ir

nzyl - 8- clo xI-I-
crude Pfeﬁucteree%éﬁc%e 52 410" g\“%‘{-}gﬁt hepgany b%ocﬁt ps elugpd prowaggd 0.14 g rac-3-

benzyl-84(08xb- Mdi'bheﬁy\'l) 1-phenyl-1,3,8-triaza- 5p1ro£4 5Ldecan—4-oneas a llght yellow oil;
érac ci s) - 3-Benzyl - (2 hydr oxy enyl - cycl ohexy) -
MS (ISP H‘é?rﬁ‘lM}lI 3,8-triaza-spirof4. 51decan- 4-one The title

compound was prepared from

4-one of the procedure descrl bed for the synt heS|s of

rac, ci rox) - 2- phenyl -cydohe 3- e
The title csepwslé }’aep% r@p?-Bstaﬁ/ 8 (Qtemgrrrad E%@ﬁcl(sahmﬁ d3,8-triaza-
spiro[4. 57]3&)m 4-one and phenyl-hthlum in analogy of the %rocedure described for the

synthesid ) e By R B 2 T SRS R L ek LS k-
spiro[4. 3}B&cahnﬁdn@(ﬁix@mbmle}i$£ac&isb-;3—$@zﬁ|-85@ hydkQ&y-3-pHeryl-cyclohexyl)-1-

edur el +
phenyl-1o3 § Fgrspye % gRey o0 &"“%ﬂ‘é%%wejl af colfiulegt oik MS GSPYi4963 MET
Procedurelpi r o[ 4. 5] decan- 4 one
1- (4- Oxo- 1| - phenyl - trlinﬁasplrof4 5| dec-8-yl)-2-p
henyl - cvdohexanecar bon NN To a m xture of
0.26 g (1.15 mmol ) 1-phenyl-1,3,8-triaza-spiro[4.5]

s-(- MR PG beftE  aheme 1 Pk Sadrmy o aetrsbange
a) 1-{4-Caahdi-tpheryl aif 3,8 @rifiha -spiro( 5 [dac 8] -2 -thenyiaivHvh&dahsdarbonitrile

cyani de. The resulting m xture was heated to 80 C
n| ght The reaction m xture was poured onto 200

d sodi um hydroxide (25 %) and the resulting
co )I ess solid filtered off. The solid was dissol ved
m di chi or onet hane and washed wth

To a mixture of 0.26 g (1.15 mmol) 1-phenyl-1,3,8-triaza-spiro{4.5]decan-4-one in 2 ml AcOH
were added 0.2 g (1.15 mmol) rac-2-phenylcyclohexanone followed by the dropwise addition of
0.86 ml (5.75 mmol) trimethylsilyl cyanide. The resulting mixture was heated to 80 °C overnight.
The reaction mixture was poured onto 200 ml iced sodium hydroxide (25 %,) and the resulting
.colourless solid filtered off. The solid was dissolved in 50 ml dichloromethane and washed with
40 ml water, dried over Na,SOy, filtered and evaporated: 52 mg 1-(4-oxo-1-phenyl-1,3,8-triaza-
‘spiro[4.5]dec—S-yl)—2~phenyl-cyclohexan£-carbonitrile as colourless solid; MS (ISP): 415.4 MH".

1}-1-phenyl-1,3,8-triaza-spiro{4.5]decan-4-one
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[

. phenyl- ciypl@hwang-y@] el

40 m water, dried over Na2SO™, filtered and
evaporated: 52 ng 1-(4-oxo-I|-phenyl-1,3,8-triaza-
.spiro[4.5]dec-8-yl)-2-phenyl -cycl ohexane-carbonitrile
as colourless solid; M (LﬁP : 415.4 M+, b)

8- (1- Met hyl - 2- phenyl -rycl ohexyl ) - |

phenyl -1, 3, 8-tri aza-spi rol4. 51decan- 4- one AVENDED

To asol&WgEgn?{O%ﬁlE:ﬁé?% R 48819 0- h%gglof@ s&nro[48 d]e -82y1)-2-

nelefanb@n’ﬁﬂﬁ uedqr ﬁrgpnat f1°Cavepe d 0.03 ml

(0.096 nﬂﬂﬁﬁfqeﬂ{ Hﬁ Sﬂ'?nn &%ﬁdg (ﬁgﬂwﬂgt%fx I’IginF)laég}Qix)@sﬂmgé %rhncture

heated tg @ﬂumﬁpr T?@F [fastion BHXHEE Wes qoe@iqdlisz afobieng tegrperatiee, quenched by
the addxﬁ&?&it\kr&& dﬂd&hygﬁmeﬁmeﬁ%&%ﬁm»ﬁg&g 'ﬁge%%gb@%é& &rpanic extracts

guenched dition of water

were thep washgdivagh bmuh deed grerdbasb@u, diltered and swaponeigd.gihg aesidue was

purified Eg&ﬁl%ﬂa%glrz}’itﬁfg%é%slﬂg% Ay régfttfé Heﬁhleﬂﬁ'l (l:)gtire Jﬁ’g 1@\‘:?8 (1-methyl-2-
PhenYl-Cﬁd?hWle pherginl Griatringr-apmel 4 d qaanw%wq;@m@udﬁslﬁgh%% (ISP):

404.6 MBexane/ et hyl acetate 10 ng 8- (1-nethyl -
phenyl - cycl ohexyl ) - 1- phenyl -1, 3 8-triaza-spiro[4.51dec
an-4-one as col ourless solid; ﬁ% (I1SP): 404.6 MH. Rs
ONRI XRR6 NRa NIROKA lk* RRRRR RXAA
Expl. a HHHHH CHz réﬁd 6 HHHHH
CHzCHZ 32 J radds x ;.fINH ‘I—RCHZCHz 33 radds F H
f%%js a

HHHH CHZCHZ 34 WHHHHH CHCH2 35

r adds A
A I

R’ R R’ R? r R [X| AA Expl.

<l : H H H ] B ] B | CHLH, 31
@ H rac{cis

o] H H H H | O | CACH, 32
\@ |/’ rac/cis

H H H H | H | CHCH, 33
H rac/cis

3 H H i H | H | CHCH, 34
@ # rac/cis

X cH, H H H [ H| H CH,CH, 35
Q/ (’ rac/cis

F\$/F " H H H | B | CHCH 36
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FFHHHHHCHZCHZ 36 radds AMENDED SHEET -$4- + H
HHHHOGCRCH 37 radds aa HHHHHGCHRCH 38 / J
rndcis CE, cF, | HHHHHCHERCH2 39 / radds HHHH
H CH2CH2 40 radds HHHHHCHRCH 41 radds HH H H
HCRCHR t / HHHCHCH /~%%kdds CF3 HH H H H

CH2CH2 44 radds O~ HHHHHCH2CH2 45 radds C'UH

H HATH H CHZ I [ T W T TORUS T O | H OEtE0 4837 (7
fadds H rac/cis
ci Cl H H H H H CH,CH, 38
\Q H ' rac/cis
CFy CF, H H H H H CH,CH, 39
T
H H H H H CH,CH, 40
@ /I rac/cis
H H H H H CH,CH, 4}
Q /(\ rac/cis
H H H H H CH,CH, 42
Q (5 rac/cis
H H H H H CH.CH; 43
@ l\ rac/cis
. CF,
H H H H H CH,CH, 44
Q H rac/cis
O\
H H H H H CH,CH, 45
g rac/cis
O
H H H H H CH.CH, 46
Q K rac/cis
0
(92
H H H H H CH,CH, T 47
Q b rac/cis
. H H H H H CH,CH, 43
Q H rac/cis
H H H H H CH,CH, 49
Q A rac/cis
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HHHHHCH2CH2 49 |/ radds AVMENDED SHEET Il HH
J::::'n:s radcis' HHHHHCHZICHZ 52 radcis HH
HHHCH2CH2 53 rac/cis HHHHHCHICHZ 54 radcis
'"HHHHHCHZCHZ 55 radar H HHH CH2CH2 56
radcis HHHHHCHZCHZ, 57 T&&cis HH:::::t H
rac/cis' HHHHHCHRCHR 62 CF3[aCIC|sHHHHH

g

CH2 (1 ragds N AVENDER $HEET] CrbeHy i Hst
QCHZVHZ adds HHH H{OH CH2¢H2 13 rac/dis
H H H H H CH,CH, 3 1
rac/cis
H 3§ i H 1T 8 | CACH, 53
é rac/cis
H H H H H CH,CH; 53
’/‘) rac/cis
H H H H | B | CHCH, 54
/d _ rac/cis
TH H H H | H | CHLH, 55
; é rac/cis
H H H H H CHCH, 56
Q O‘) rac/cis
H H H H H CH,CH;,; 57
5 ’ rac/cis
- H H H H H CH,CH, 58
? rac/cis
3} i} H H{ H | CHCH, 60
H\k rac/cis
CF, rac/cis
Q H H H H H CH,CH, 63
rac/cis
0
S
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radds HHHHOHCHCH2 93 radcis CF3 HH HH OH
CH2ceH2 94 radds HHHHOHCHRCH 95 radds HHHH
OH CH2CHzZ 96 radcis HHHHOH CHRCHZ 97 rac/ds HH
HHOH CH0 98 radds CF3 Tg_blgeg..Fornul ation (Wt

G anulation) Itemlngredients ng/tablet 5 ng 25 ny
100 . ng 500 ng 1. Conpound of fornmula I 5 25 100 500

. lact gse Anhyddofis BTG [125H105] B0 10| GLCEt 4- RE7
150Q 6 656 30 |4. Mcrocrlystalline Cellulfose 30 |3Qacd
150¢ 5. gnesfum ptearatp 1 1 1} 1 tal {167 167 167
8311 AMENDED SHEET! Manuf act.uying Pr e 1. _Na_itens
1, 2, 3land 4 hrid fraful ate WitH porfi PHeg Fater | 23
Dry|the dranul ps at. 50C. 3. Pass| thg granpul es thr oughs
suitable mllihg epui prent 4. AcﬂditemS and mx for
three—mut €S, Lﬁ'ﬁ‘ i3] .%eﬁﬁ%cﬁz 33

Q 1ac/cis
CF,
H H H H OH | CH,CH, 94
Q kO Tac/cis
H H H H | OH | CHCH, 95
Q H rac/cis
H H | H H [ OH | CHCCH; 56
Q % ) rac/cis
H H H H OH | CH,CH, 97
Q \( rac/cis
H H H H | OH | CH0 . 98
Q \ rac/cis
CF, '

Tablet Formulation (Wet Granulation)

Item Ingredients mg/tablet
5mg 25 mg 100 mg 500 mg

1. Compound of formula I 5 25 100 500
2. Lactose Anhydrous DTG 125 105 .30 150
3. Sta-Rx 1500 6 6 6 30
4.  Microcrystalline Cellulose 30 30 30 150
5.  Magnesium Stearate 1 1 1 1

Total ' 167 167 167 831
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Capsul e Formul ation ItemIngredients ng/capsule 5 ng
25 nmg 100 ng 500 ng 1. Conpound of formula | 5 25 100
500 2. Hydrous Lactose 159 123 148 -- 3. Corn Starch
25 35 40 70 4. Talc 10 15 10&%~ 5. Magnesium
Stearate 1 2 2 5 Total 200 200 300 600 Manufacturing
Procedure 1. Mx itens 1, 2 and 3 in a suitable m xer

Manufacturin@@Prptautes. 2. Add itens 4 and 5 and nmix for 3

mnutes. 3. Fill into a sui tabl e capsul e. AMENDED

L [ gner al formula RS
N%H{IEE 9%3@‘1&1%12%&&%%% ﬁ& d “Iwherein A-Ais
2. Dr}cnhggcmﬂesatmcwcm -CHZ-O or -0-CHz-; Xis
3. P:ﬂyﬂ{ |I gxg? 1R het er oar yI
unsu t Itute %%%blgmfﬂu’f%%q%@ Srrllté or nore
4. Additemnistangnnix, fos tireumiuitesf conrpredsangr iipblepessst i ng of
| oner al kyl, | ower al koxy, hal ogen or trifl uoronethyl;
Capsule Formulation
Item Ingredients mg/capsule
Smg 25 mg 100 mg 500 mg
1.  Compound of formula I | 5 25 100 500
2. Hydrous Lactose 159 123 148 -
3. Corn Starch 25 35 40 70
4, Tale 10 15 10 25
5.  Magnesium Stearate 1 2 2 5.
Total 200 200 300 600

Manufacturing Procedure

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

3. Fillinto a suitable capsule.
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wherein

A-A s é%?@ﬂ:zl_s 2_((: @_th_ L))_é éﬁ-éghenyl -cycl ohexyl)-1

R2 is heteroaryl, unsubstituted or substituted by one
or nore substituents, selected fromthe group
consi sting of |ower alkyl, |ower alkoxy, halogen or
trifluoronmethyl, or is lower_alkyl, -(CH2)a
cyel oal kyl, -(CH2)n CF3, -®&mR)p-01ower alkyl,
-(CH2) 1, 2- phenyl, optionally substituted by hal ogen,
| ower al kyl, | ower al koxy or trifluoronethyl, or is
(CH)p- NRR', wherein R and R' formtogether with
the N-atoma heterocyclic ring, selected fromthe
group consisting of pipddéaidisne, norpholine,
t hi onor pholine or 1, 1-dioxo-thionorpholine, R3, R4
are independently from each other hydrogen, |ower
al Ky mpdUHER W HlgeR@AEMkinulRS | S hydrogen, |ower al kyl
or benzyl; R6 |s hydrogen or lower alkyl; nis 0, 1
or 2; and pis 2 or 3; AMENDED SHEET and to
pharmaceutically acceptable asid addition salts
thereof 2. Conpounds of formula | in accordance with
claiml1l, wherein A-Ais - r* 3. Conpounds of
formula 1" OH N &*X ¢ N sein X is hydrogen
or. hydroxy and RX~[sBf dwer | al\ky! or

-(CH2) "cycl oal kyl¢”. ouflds of formula I' in
accordance. W thacl aj n13 wherei n the conpounds are
(rac,cis)-1- |sobut# - 8- (2- phenyl -cydohexyl )-1, 3,8-tri a
za-spiro [4.5 ]decan-4-one,
(rac,cis)-l-pentyl -8-(2-phenyl -cycl ohex)rl)-1,3,8-tria
za-spiro[4.5] decan-4- one

8-tr1 aza- sp Tecan
(rac, as)-1- cydohexylnethyl 8- (2- phenyl - cycl ohexyl )-1,3

' : o[ 4. 5] decan- 4- one,
| X is h}('(ﬁo Eﬂ W?}rcﬁ [ ]

cls 2-cycl ohexyl - et hyl ) - 8-(2-pheny|-cyc|bhéxyA‘
[)-1,3,8-triaza-spiro[4.S]decan-4-one,

decan- 4-one

8 s afyldF hEﬂeﬁ)arjll &%ﬁéﬁtﬁfeﬁ%r@ﬁﬁﬂﬂﬁteﬂlﬁ?loﬂg 8¥ ¥loka dubitifliehts, Sdécted

-splro

from r@pg)toqmtty!&qﬁ Hé‘l@}"laﬂﬁfl thgwer glloxyhatnasnpr triflieramethyiy

ohexyl ) - ,8-triaza-spiro[4.5] decan-4- one.

R is heteroaryl, unsubstituted or substituted by one or more substituents, selected from the

group consisting of lower alkyl, lower alkoxy, halogen or tﬁﬂuorométhyl, or is lower alkyl,
-(CHz}a-cycloalkyl, ~(CH;),-CFs, -(CHz)p-O-lower alkyl, -(CH,),,>-phenyl, optionally -
substituted by halogen, lower alkyl, lower alkoxy or trifluoromethyi, or is

-(CH),-NR’R”, wherein R’ and R” form together with the N-atom a heteroéyc]ic ring,

selected from the group consisting of plpendme, morphohnc, thiomorpholine or

L1- dloxo-thzomorpholme,

. R%R* are independently from each other hydrogen, lower alkyl, phenyl or benzyl;

R®  ishydrogen, lower alkyl or benzyl;

- R*  ishydrogen or lower alkyi
; i50,1 or2;and
P is2 or 3;
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5. Conpounds of forrmula | in accordance with daim1,
wherein A-Ais O0-CH2-. 6. Conpounds of formula | in
accordance with claim1l, wherein AAis -CH2-O. 7.
Compounds of fornmula | in accordance with claim®6,

wherein the conpounds is~Fg~
(ragci s) - 8- (4- hydroxy-4-phenyl - tetrahydro- pyran-3-yl) -

1- (3,3 3rtrif 1)-1,3,8-tr]j -
and to Phagﬁll(‘]?%%&. ]a:‘j'% i‘ﬂ’lﬁ % H@on@}l@p (rcj ag? fornula | in
accordance with claim1, wherein A-Ais (CH2)s .
AI\/EN EET,27- 9. Pro f t _
RO DT o8 e By B SRR BB Rly-Ce-

accept abl e salts, which process conprises a) reacting
a conpound of forrrula ON '"R3 NRA HNRz-2 with a

ng[%%nﬁ?d IaRO A 3 toacorrpound of formula
B N T

o

wherein X is h‘yﬂrogen or hydroxy and R? is lower alkyl or ~(CHg)n-cycloalkyl..

4. Compounds of formula I’ in accordance with claim 3, wherein the compounds are
(rac,cis)-1-isobutyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one,
(rac,cis)-—l-pentyI-B-(2-pheny1—cyclohexyl)—1 3,8-triaza-spiro[4.5]decan-4-one,

- (rac,cis)-1-(3-methyi-butyl)-8- (2-pheny1—cydohexy1) 1,3,8-triaza-spiro[4.5]decan-4-cne,
{rac,cis)-1-cyclohexylmethyl-8-(2-phenyl-cyclohexyl}-1,3,8-triaza-spiro[4.5] decan-4-one,
{rac,cis)- 1—(2-cyciohexyl—¢thy!}-8—{2—phenyl—cyclohexyl)-1,3,8-tnaza-splro[4.5_]decan—-4-one,
(rac,cis)-1-hexyl-8-(2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5]decan-4-one or
(rac,cis)-1-cyclohexylmethyl-8-(2-hydroxy-2-phenyl-cyclohexyl)-1,3,8-triaza-spiro[4.5] decan-4-

one.

- 5. Compounds of formula I i accordance with claim 1, wherein A-A is
—-O*CH:-.

_ 6. Compounds of formula I in accordance with claim 1, wherein A-A is

- -CH-O-. |

7. Compounds of formula I in accordance with claim 6, wherein the compounds is
(racicis)-8-(4-hydroxy-4-phenyl-tetrahydro-pyran-3-y1)-1-(3,3,3-trifluoro-propyl)-1,3,8-triaza-
spiro[4.5]decan-4-one.

| 8. Compounds of formulal in accordance with claim 1, wherein A-A is
~CHa)s-. | |
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la wherein the substituents are as defined above, or

b) reacting a conpound of formula ONHZ RL NH N RZ

A"A 13 wth corresponding acetals or ketals to a

compound of formula AI\/EN,% SHEET H ONc e R R R3

N NRz '"AAla wherei he substituents are as

defi ned above, or c) reacting a conpound of fornmula O

N R " R AA14 wtha Gignard reagent RBMgX to a

c ofipugaessestior prepariation pf compounds of formula { and their pharmaceutically-
acceptable salts, which process comprises

a) reacting a compound of formula

) K}XRa
N R
HN. ‘B2

2

with a compound of formula

toa compound of formula

- H
@) N R¢
R1 Nkf’za
Y
rJiI/N R’
A ' |

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

b) reacting a compound of formula

A 13
. with corresponding acetals or ketals

' toacompound of formula:
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ON I >R RN /JR? AAIlIc wherein X is hal ogen
and the other substituents are as defined above, or d)
reacting a conpound of formula o NN RN> NH AA

Ild with a conpound of faqr a RR CHO to a conpound of
formul a AMENDED SHEET -9 - NR1 N N R ( J~ AAA
Ib"  wherein R2. is lower alkyl, -(CH2)o,t-cycloal kyl,
-(CH2) % -CF3, (CH2)3,2-O1lower alkyl, or is

-(CH2) 1, 2-NR' R', wherein dhd R’ formtogether Wit h
the N atom a heterocycllc RSel ected fromthe

group consi sting of Rli p , gfor phol i ne,

t hi onor phol i ne or - diyoxa} t y,onor pholine and R2.. is

| ower al kyl, -( i.2=cyc¢loallryl, -(CH2)1.2-CF3,
(CH2)230IovverpeL I, -(CH2) i, 2-phenyl, optionally

substituted by hal od’\en | oner al kylla | ower al koxy or
trifluoronethyl,

wherein the substituents are as defined above, or

c) reacting a compound of formula

O N
A~
R N
sadh
AL
A 14

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

0. _H
1 : >-_R:i
R ViR
A,

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

d) reacting a compound of formula

. witha corﬁp_ound of formula R*CHO

. toa compound of formula
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or is -(CH)2,3-NR R', wherein R and R' form together
wth the NNatoma heterocyclic ring, selected from

t he group consisting of WI di ne, norpholi ne,

t hi onor phol i ne or 1, 1-di t hi onor phol i ne, and the
ot her substituents are as defined above, or. e)

reduci ng a conpound of formrula ON R JN~ R2 A A 14
to a conmpound of formula ON R/ JNNRz AAAIlD
wherein the substituents age Es defi ned above, or f)
reacting a conpound of formil ay. AMVENDED SHEET O N R\
\ R NAAIb wthRa of formula RGX to a

compound of formul a(tsy e
_ A '

A b’

wherein R” islower alkyl, -(CHa)o-cycloalkyl, -(CH;)o;-CFs,

-(CH2)1,2-O-lower alkyl, or is -(CHy);,2-NR'R”, wherein R’ and R” form together with the N-
atom 2 heterocyclic ring, selected from the group consisting of piperidine, morphohne,
thiomorpholine or 1,1-dioxo-thiomorpholine and

R” is lower alkyl, -(CH,); 2*cycloalkyl, -(CH,), 2-CFs, -{CHa)3-O-lower alkyl

-(CH2}1,2-phenyl, optionally substituted by halogen, lower alkyl, lower alkoxy or trifluoromethyl,
or is -{CHz),35-NR'R”, wherein R’ and R” form together with the N-atom a heterocyclic ring,
selected from the group consisting of piperidine, morpholine, thiomorpholine or 1,1-dioxo-
thiomorpholine, and the other substituents are as defined above, or .

e) reducing a compound of formula
O N
NG
R N,
A\A .
to a compound of formula

o.. H
, >
R N\
Al :
A Ib

wherein the substituents are as defined above, or

f) reacting a compound of formula
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JN f R2 A Ale wherein X is halogen and the other
substituents are as defined above, or (@) reacting a
compound of formula ON, _ON NRR A A2l wtha
compound of fornmula Li R 1% a conmpound of forrmula OH
R N HONRZ A AIlf. wherein the substituents are as
descri bed above, or h) reacting a conpound of fornula
AMENDED SHEET R A 0 A 23 wth a conpound of fornula

H ON HN R210 o g;}>
R N
A
A Ib

with a compound of formula R°X

to a compound of formula

/Rs
Qa N>
]
R : N\
Hj/N ®"
Al
A Ie

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

g) reacting a compound of formula

os N
o D
‘ N
&6 R
AL

A 21

iyith a compound of formula LiR}

- to a compound of formula

wherein the substituents are as described above, or

h) reacting a compound of formula
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to a conpound of formula ON R HONR2 A A 1f
wherein the substituents are as descri bed above, or i)
reacting a conpound of formula R ONRNZ2 A A/ 29
with RGMgX to a conpound“pf fornula R ON > Rl R6N
N AAA Ih AMNfFn SHEET wherein X is hal ogen and R6
is lower alkyl and the other substituents are as
descri bed above, and if desired, converting the
conpounds obtai ned into plarnmaceutically acceptable
acid addition salts. 10. |AGconpound according to
claim1l, whenever prepar€d™y a process as clained in
claim 9 or by an equivadl ent nethod. 11. A nedi canent
contai ning one or nore coApoynds as claimed in claim1

0 ﬂ>
N

Hr& R2
10
o. _H
= >
. N

S

A

with a compound of formnla

-to a compound of formula

A If,
wherein the substituents are as described above, or

. i)reactinga com_pound of formula

- R
O N
1 N
S0 N
N R2
Al .
29
 with R°MgX
to a compound of formula
R5
Os N
. R’ N
R )
Al _
Al Ih
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and pharmaceutically acceptabl e excipients. 12. A

medi canent according to clalgAal for the treatnent of

i1l nesses based on the glycine transporter 1

inhibitor. 13. A nedi canent according to clains 11 and

12, wherein Hpe i1l nesses are psychoses, pain,

wherein & is halngen and R'ris lsvasalkybard] the ather sgstiswintzophy dascdbed above, and

denmentia and ot her diseases in which cognitive

S T o A B b MGl b pbrgble acd

addmOnéélﬁfbound as clainmed in claim1 for the manufacture of

: medi canents for the treatnent of psychoses, pain,
10118 66 APGHRNRLSEd NSt S WHeRPye] J -ags}@lé A Ui in clai
' schi,zgphreni a, o%rrenti 4 and gﬁwgfeﬁsgfgge ses frﬁgv\h?%lﬁ& feam
9 or by ap sgriveleniangthedesses are inpaired, such as attention
deficit disorders or Alzheiner's di sease. AVMENDED

11. 2HeEdicament containing on¢ or more compounds as claimed in-claim 1

and pharmaceutically acceptable excipients.

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

transporter 1 inhibitor.

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

14. The use of a compound as claimed in claim 1 for the manufacture of medicaments for

“the treatment of psychoses, pain, neurodegenerative disfunction in rnefnory and learning, '

schizophrenia, dementia and other diseases in which cognitive processes are impaired, such as

attention deficit disorders or Alzheimer’s disease.

*44

AMENDED SHEET




