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- substituents, selected from the group consisting of lower alkyl, lower alkoxy,
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appears to serve as a graded switch for gating the threshold of synaptic plasticity and

35 memory formation (Wiley, NY; Bliss TV and Collingridge GL, Nature, 361: 31-39, 1993).
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35 (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).
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R'  islower alkyl, benzyl or is phenyl, unsubstituted or substituted by one or two
substituents, selected from the group consisting of lower alkyl, lower alkoxy,
halogen or trifluoromethyl;

R*  islower alkyl, benzyl, thiophenyl or is phenyl, unsubstituted or substituted by one
20 or two substituents, selected from the group consisting of lower alkyl, lower alkoxy,
halogen or trifluoromethyl, nitro, amino, hydroxy or -NHC(O)-lower alkyl;

R>  is pyridin-3-yl, pyridin-4-yl or is phenyl, unsubstituted or substituted by halogen
or lower alkyl;

R*  is hydrogen or hydroxy;

25 A is-S(0)s- or ~C(O)-;
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R4 DEBZamigeny dr oxy . for exanple the fol | owi ng
compounds: (+/-)-N
[ CI S- 1¥@2&1hyphefbrged&r@hc&nyd>umigpwnéreﬁnw{ ¥ pes bhath RCH,Yy, 4 is -S(O),-,

t hox en esul fo i.d +)- N 4.
e re bR R ey LR BN D iehp R i and R
10 4-}17& da@xfj)r Bkapinsioyhe fobewi&grteﬁiﬁoﬁﬁdaam de, 15
(+/-)-N-(4-chl oro-phenyl)-N-[cis-1-(2-hydroxy-2-phenyl
-cycl ohexyl) - pi peridi n-4-yl]-4-
met(hO33N-Den dAdydréxyn2uphemy]-cyclohexyl)-piperidin-4-yl]-4-methoxy-N-phenyl-
(+/be é‘ﬁ%’i gnugez (4-chl oro-
aroxy cycl ohexyl ] - pi peri di n-4-yl t ho
é«ﬁ-yn (%éwémﬁmhw&w@@hwmplyerm? 4oyl Aimethoxy- -phenyl-

[Z%ﬂzéneblﬂfoﬁaﬂ'ﬂféM) 2- hydroxy-cycl ohexyl ]

1EN_ r{ﬁz N _(6§hl£é?l @Epﬁ'ﬁgﬁ?ﬁé (ngyfirc)xyrg_—phenyl—cyclohexyl) ~-piperidin-4-yl]-4-
[ cirfethoX2bévdh@xlforaraideol yl - cycl ohexyl) - pi peri di n-4-yl
]( 4(#?-5%&:]—38%%(@%/@?«:%?{{0_— Pg?ergf%)ﬁg-%% rcfx?rpc?rc Hexyl p1pe1)1&m— 4-yl}-4-methoxy-
(2 I‘hﬁp&iemylybeﬁzqmsﬂfdnaﬁydﬁ ohexyl ) - pi peridin-4-yl] -4-

(+§) 5@ %E‘ ﬁ%@e@%ﬁcﬁﬁﬁ 9%22fi_’ydroxylcyclohexyl] -piperidin-4-yl}-4-methoxy-

2({ 2 N@hﬁnéldweezqm@ﬂmm fydr oxy- cycl ohexyl ] -

pIN REWJ)ONJ]azéqyIz}hydiloﬂeﬁl?»%}sdJ@yﬁ&%&%ﬁﬁﬂ;&mwﬁm théthoxy-N-phenyl-

(2- h‘?%‘i”& fo?a%%yl cycl ohexyl ) - pi peri di n-4-yl]

- 4-(met) XY -fNor ¢-phenyIB N3 iy I Dt oxy e plzeyb sl dherEFpiieeridin-4-yl] -4-
methoxy-benzenesulfonamide,

25  (+/-)-N-(4-fluoro-phenyl)-N-{cis-1-[2-(4-fluoro-phenyl)-2-hydroxy-cyclohexyl] -
piperidin-4-yl}-4-methoxy-benzenesulfonamide,
(+/-)-N-|cis-1-(2-hydroxy-2-phenyl-cyclohexyl)-piperidin-4-yl] -4-methoxy-N-(3-
methoxy-phenyl)-benzenesulfonamide,
(+/-)-N-{cis-1-[2-(4-fluoro-phenyl)-2-hydroxy-cyclohexyl] -piperidin-4-yl}-4-methoxy-

30 N-(3-methoxy-phenyl)-benzenesulfonamide or

"~ (+/-)-N-[trans-1-(2-hydroxy-2-phenyl-cyclohexyl)-piperidin-4-yl]-4-methoxy-N-
phenyl-benzenesulfonamide.

Further preferred are compounds, wherein X and Y are both ~CH3-, A is ~S(O),-,
R? is pyridin-3-yl or pyridin-4-yl and R* is hydroxy, for example the following

35 compounds:



(+/-)-N{cis- 1-
[ 2- (4-fl uoro-phenyl)-2-hydroxy-cycl ohexyl ]

WO piop@eriosd n- 4-yl } - 4- met hoxy- 30 PCT/EP2004/001211
N- ( 3- met hoxy- phenyl ) - benzenesul fogam de or (+l-)-N
[trans

OB LSRN G b o

prefﬂeﬁﬂwhax;ebmmmulf«)mmﬂner ein X and Y are both

pyri d-l,) nle\z{!CZ§ (é(lg)d@xy %ﬁr E@O‘%f or g&ly :@r}f&lduhél y1]-4-methoxy-N-

f omhéwlrlg‘:nzele@ fpwatde: WO 2004/ 072034
P G@E?a@-gﬁé-qo(]z%oxysﬂpﬂﬁﬁn =Ny [- éyd‘dﬂe Ry -)- }JN' 4-methoxy-N-

ridin-3-y cycloﬁexyl) pi peridin
PiVP]" efilz?&fts nfl‘ig%/rzenesul fonam de, (+/-) -N

[ CI(3-'/ 3D-N((2 gD éj?h&n}a} N‘(dzsdl m-ﬁy&ﬂoqubﬁhbﬂ-y&})l -cyclohexyl)-piperidin-4-

R eRofitrrsilnanids
( +/ (+Y~)NN{ cis 4-(2-lRlrbogyel? @yyidin- pyt-Ertohesylypimyidinher} i mgthoxy-N-(3-
?petflgﬂ{ﬂ)ﬁme Kl s B AR :benzenesul fonar de,
- pyeH/ AN msylrQZ eyspSnepyin- by e iR g R AT mmethoxy-N-(3-

- 4-tPEh Bt Wehanrmlf8amidd. - ) - N [cis-1-
(2- hydr% gﬁg{rae?gl?ne 4-yl - cyclarc?hexyl) pi peridin-4-yl]

- 4- met hptdtre reff@trecﬂé}e comgounds, wherein X is —-CHZ- Y 1s ——O A is =S(0),-, R is
enze n Su

trlfluororret Ifoa
- Nunsapstityted en)ﬁ @ﬁx}s ygrqxfyy Grasople Theyt?) owmg compound
cycl ohexyl) -pip eridin-4-yl] -4- nethoxy-N - -

thr e ra e reaBITaL] %?ﬂ—i?—ivﬁ%%&‘%z@tetw@é@“ﬁ%m “3-7)-
A iperilifii2yl]-4HAetloxprbendeatddfohadidehenyl and R4 is

hydroxy, for exanple the foll ow ng conmpound: 15 (+/-) ;.
I\I- (4- fHuntirerrﬂﬁﬁmgd a)recmnp[m:mds wherein X is -CHj-, Y is —O-, A is -C(O)-, R” is

o pePP AR PRI KR b P e thirnesornpp

preferred are corrpounds V\,hereln Xis -CH2-, Yis -0-,

Qq(l—(??‘-ﬂuo?g’ JJh%P%l)J-ﬁfZQ 2 I(% lﬁx&q)x? qeﬁ%égﬁggra%dli@pyran-&yl)-

ng’ co
2@ +/p1perMh(lzﬂ= 7l ﬁom@th@r%rby el ci sg

(4- hydr oxXy- 4- phenyl tetrahydro p ran-3 ) .20 .
pi peri of fye gregjaye funthee W%%wrelp%%m ¥ @t bgth —CHy-, Alis
fur t@(@ ) Elli‘&’ R® 15%59?9&? ﬁnsd%@&?é&%u@&ﬁu%d%&h%%ﬂ or lower alkyl or

i S heteroar

u nsqsmnqmdﬁ evmemg@mwngh b HaaAdg eé(@) Roidretespacyh
O&ur{sﬁﬂ&ﬁﬁféﬁ%r sub\@l gl b%(oﬁ@ 8r %f@sru%stli)r%xﬂs, s¥red fAnh the group

t er oar unsubsti t uted or
28 utrompistngef lgyermﬂéyl@r h@l@eels @béiRr isdgdragensel ect ed from
the group

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

which process comprises

a) reacting a compound of formula

30 Y



25 consisting of |ower alkyl or halogen, and R4 is

hydr ogen. The present conpounds of forrmula | and their
w@b@noeoaut i cal |y acceptable salts can be preper/Ep20by001211

nmet hods known in the art, for exaéml e, by processes

descri bed bel ow, which process cOnprises a) reacting

a coppound of faormula H RA RBRNNR NC 30 Y W
20 AP BORRO A B 001211 - 0. with a compound of
formula RRSQ2C in the presence of a base and/or a

proton scavenger to a conmpoulfS@iCornula O:? i R3
NRL RA N X5 whherein X, Y, R, R2 and R3 are as

def ' &%@pound of formula H
R4 1%3&%%@@98?\%&;3%35 %;d'l/'&eaﬁdﬁ&gs%gnpound of formula 10

R2COCI  in tC?e 1pres nce of a base and/or a proton
scéﬂ’/éﬁ%‘@i’oun of formula

2
Otsi
|

R
=0
) R® R’
R?ﬁ/N
Xey

N.
wherein X, Y, R}, R? and R® are as defined above, or

b) reacting a compound of formula

with a compound of formula
10 R*COCl
in the presence of a base and/or a proton scavenger

to a compound of formula

wherein X, Y, R}, R? and R® are as defined above, or

15 c¢) reacting a compound of formula



to a conpound of formula Oy R2 4 R3 NRL N XY

wherein X, Y, R, R2 and R3 are as defined above, or
wdazogp7a0eact i ng a conpound of fornmula WO 2004/ B7ROB2004/001211

PCT/ EP2004/ 001211 -10 a O N. Ri N XYwth a

conmpound of fornmula R3LIi to a C Qn‘)ound of formula A,

R2 1 R3NRL HO'a X Y5 wherein A X, Y, Rl, R2

and R3 are as defined above, or d) A/e%\cti ng a

conmpound of forrmula R3 O X, Y with a conpound of
formula AR2 1 10 N. R Hl\l@to@%uwnd of fornula

A R N
X\Y
with a compound of formula
R’Li
to a compound of formula
2
4
RS N\R‘l
HO#TU
X.
5 Y
wherein A, X, Y, R}, R? and R® are as defined above, or
d) reacting a compound of formula
3
‘>jo
X\Y
with a compound of formula
2
'?"R
S
HN
10

to a compound of formula

wherein A, X, Y, R}, R? and R3 are as defined above, and



13NRL ROHN XY wierein A, X, Y, Rl, R2 and R3
are as defined above, and WO 2004/ 072034
weoARP2804/ 001211 -11 if desired, converti ngPCTEP2004/001211
conpounds obtai ned into phar macegii cally acceptabl e
acid addition salts. The conpounds of formula | may be

pr epar i.n accordance with process variant a) to.
and Wi {efﬂieflﬁqgﬁ £oRverting the §8W89€1§8510ﬁadn Tingo RLarn‘?aceuﬁcaﬂ))r acceptable
Pr egidrddition salfts.conpounds of fornula | wherein R4 is

hydrogen (schene 1) The conpounds of the invention
caithb eoppepadsed foymye b ceydeprenaddigaveortandetydeprocess variant a) to

' ' : S 1 A O 0,
$f%%%¥ %ﬁﬁ%“é @%Eiﬁ‘ﬁc%‘?%sﬁ%% O i(.)NaBH4, or
Na(QAc)3BH N iii. HC, dioxane, reflux XNY X~Y H
5( B) PRpNaRbn 2f cdmp N of Brﬁglff Wherel 12 }?_%éegll :-scheme 1)
NaCNBH3 XN 2 T-TR (C) Z7--"0O BasSe and/ o »

I N_r roton_scavenger N
The cgmpounds of the in%ention can be prepared by processes analogous to those

established in the art.

Scheme 1

(A)
0

; (\j\o , TI(OIPY), o
R’ HN or pTsOH R (:/r
O ii. NaBH,, or Na(OAG),BH N

iil. HCI, dioxane, reflux

X\Y X\Y
®) - 1N 2
i. RINH,, T(OIPY),, f\O/ RSO
> ——e Y
ii. NaCNBH, )[b/
2
(©) "Ne<s
Base and/or R’ O/ N\R1
proton scavenger - ,)j/ N
AN

proton scavenger %

3 N\ 1
; N ©) i R
R R N
Base and/or
N . Reoc - |
.
X\Y

10 Compounds of formula I where R* is hydrogen and A is an —S(O),- group are readily
prepared by sulfonylation of the corresponding secondary amines using procedures
established in the art, such as treating the amine with a sulfonyl chloride in the presence
of a suitable base or proton scavenger (scheme 1, step C). Suitable amines include

diisopropylethylamine, 4-dimethylaminopyridine, pyridine,



X~Y OYRZ HR3 NNRL R3 N'RL (D) 2 Base and/or N N +
R2 X proton scavenger Y XN Y 10 Conpounds of

wo oooatm34 where R4 is hydrogen and A i s an - S¥C/BP2004/001211
group are readily prepared by sg}fonylatlon of the
correspondi ng secondary am nes u ?ng pr ocedur es

C e B b 7 At SAbR e §Fe for cxample
s ui 1t-mbt}ﬁ>xbasmeﬂuy1 mmmﬂlmm;n@ea)pe@mc hemre 1, step Q

Sui t abl e am nes i ncl ude diisopropylethylanine

4- di ”Et%ﬁc%@g ?{f&rﬂfﬂ‘ﬁ ik R Hdrdfh 203 942098)- group are readily

PCT/ EP2
1, Sreiaachby egytatiop®f thegpricsandngsseonsdasy FRiNEP §SinPPECERITes

lfc t%\ft%ﬁﬂ&%& |n‘1 ﬂféla&'fj SuchQfs tR%AAPHR anﬁn@ﬁtﬁ@ﬁ%ﬁtﬁ cHRirfdhé'm the presence of a
-trj yl si 1yl oxy- propene. ounds .of form
SIS RYHEn T VSRAFT ch%neafm @?é Syttaklp e indude
r ediisbpropplegyhntse, b&mél@tyla@h%&wmﬁnd, h@eth)ﬂﬁmﬁ&p %dPﬂmgonhscavengers
seco anm nes . usi r in the
ar t¥ 5&3 r §&PY Sétliﬂﬁtglgpﬁ ﬁl Faﬁl?’ﬁﬁ’ﬁﬁ?ﬁ "pr?dﬁeg i de
in the presence of a suitable base or proton
scavengdre(sedvesne s¢condaypnbhes aSg pte@bteé barredhestivi aplingdion of a ketone,
Tl L QRN Wi b E&qésév i g?@’&ﬂd@h@ & 60 °C in ethanol in the

tri h am ne, etc. roton sc I ncl ude Ofl’
ex megce ofa sto1ch10metr1c quantity of tltamum tetraisopropoxide, followed by reaction

1- RptSEYurA-HEes hdls ok sddiBinltyhsdboydigdyde ﬁ@ﬂﬁﬁ@tenﬁh@ature (scheme 1,
precur

econ m nes are .prepared
D TR Dot BY i GHBE sty i o eumhgRE HESUedn the presence of
W tan dchl acfor Feﬁﬁﬁp]ﬁ dtd‘ﬂg apidp etid shalivem atia@xgborohgdtidan Gther reductive
in the resen t ty of
1t eipanpt Eoea Sorr Rl S B S AR O wi e
sodi um bor ohydri de or sodi um cyanobor ohydr i de at room
t er?ﬁwmurreor(le@mwpmparedﬂverge@yctwmmwup@ &t thegiorigspanéing

oWfich Bort it @ w&&@m%ﬁ?umm HEAABFoll Gwéd 18y léydrolysm of the acetal

pre ence of an aci d exa e acetl c,acl

s 0dP@RIdEG GOREEIR mimﬁylarsﬂaféne ErstarA- Body Etanian ﬁomoteg or acid
a M ey sef rdiuRERMUM BELES ispblicbis Olnl?y thbeis arfanganeralissbtained.

zgm ]#éj&ergtfﬁg%% 0{3 T:lilg G %jﬂ%glb gl%l%a E@ exar% %rrt?e%t bXn i gct)rllcentrated

chlorhydric acid in dioxane at the reflux temperature of the mixture.

Compounds of the invention can also be prepared by one of the above mentioned routes,
using the methods and techniques of parallel solution phase synthesis.

25

30



cycl oal kanone with 1, 4-di oxa-8-azaspiro [4.5] decane,

f

ol | owed by hydronS|s of the acetal 1in acidic

weondioriosns as shown in scheme 1, step A Bot hPCT/ER2U0UONI211
pronpted or acid catalysed redu |ve amnation is
applicable. Only the cis arrange i s obtained. 20

Depr g tect

dloxane at the reflux tenperature of the nrxture

the

{on‘-f

Conpounds of the invention cafichehze® be prepared by one
of the above nentioned routes, using the nethods and

2

t echni ques of pa Il el solutkqn phase synthesis. 25 ,R
30 WO 2004/072@ PCT/ EP2004/ 001211 -13 2 Preparatlon

of compoun Q0 ormul a I mherern R4 is hydroxyR

(sch

THF,

hy 4

SBhene 1 1 HGD
THORSNR N30--
Br Conpounds of f rnula I mhere R4 |s

group and A is -0 2- -C(O- 5 caﬁ\

prepared by reacting
N-[ 1- (2- oxo- cycloalkyI)-pwperldln-4-y|]-N—aryI-

aryl sul fonam des or N [

BulLj

1- (2- oxo-cycl oal kyl ) - pi perli di n-4-yl ]

N-aryl -arylam des at -78G_in THF with one of the

aryl lithiumreagents R3-F3B" which are either
commercially available or accessible fromthe
cor r es amspaordapfformald Hdsre Rétsolr}dfldr@mgnow akl iy -6¥0)2- or —C(O)-

£51 ?Iglg% ﬁﬁggfe'drbtyarlé‘aectiﬂg‘N if

pro

10

15

cloeﬁfcﬁg BQegd Efc}t LRLatyl-

Sc hepsnlfonamyjdes By Nal IRf2-oxo- gyc? ligyl)-piperidin-4-yl] N aryl—arylam1des at—78°C
in THF with one of the aryl lithium reagents R3-Li, which are either commercially
available or accessible from the corresponding aryl halides, according to procedures

established in the art (scheme 2, step F). With this protocol only the cis arrangement is

obtained.
Scheme 3
2
A =) A/R
o i R LR - N
i R'NH,, Ti(OI-Pr), N\R1 i. K'80,CI (A =S0,) R’
R =BnorBoc —_— )
RN ii. NaCNBH, R/N or R2S0OC!I (A = CO) HN

ii. Hy or TFA

AR

OH "R
@, EOH, ref. O/ _Py.80,, DMSO O/
)

The precursor N-{1-(2-oxo-cycloalkyl)-piperidin-4-yl]-N-aryl-arylsulfonamides
are obtained by oxidation of N-[1-(2-hydroxy-cycloalkyl)-piperidin-4-yl]- N-aryl-
arylsulfonamides with one of the many procedures established in the art, for example .

with pyridine-sulfur trioxide complex in the presence of triethylamine and
dimethylsulfoxide at room temperature. The same procedure applies for the synthesis of

N-[1-(2-0xo0-cycloalkyl)-piperidin-4-yl}-N-aryl-arylamides (scheme 3, step E).



R6n or Boo |l " I I. 1?S02C (A =SO2) N. N RNC

Ti(G-Pr)a RHNR = R~ :::T H NaNBH3 ~N or Fc2 M
W@ 2002/00084 2 H H2 or TFA 2 ASR (O A'R |- | BH/EPRI4/®1211
NRL EtOH ref. CN Py.SG, DVMSO NI (D) (E) ~J The

precursor N [ 1-(2-oxo-cycloal K I4) p| perldln 4-yl]

S R S e B 2 B (L0, s sttty
ar )ﬁluSdﬂofn@]li]Rdl atieise withla c@dﬁ: epbxidb ¢sciramny 3 prtegeBilforaxample by mixing the
est, | éi&? eleBoki g it thla 0191{ the QfﬂBJt% attxﬂe of the solvent.

fe r deé AERe f

pyrl 'he- s I oXI onpl ex presence o
triethyl t ot

t enper a %{Qgﬁﬁf{ﬁﬂ&lonQMEara%{elg girrfe ’t?@%lcgfsse%l by r%QJHOﬁl of N-tert- .

58y bubegtabohyl- ANplpprldene( o Iﬁab@nzﬂél—pnglem@ahpne with an amine R'NH,

E) (PC%HD% 30%?%%58’%‘%%1%1@}%%‘&1%@% gﬁi&ﬁaﬁ?ﬁ%h e5cri%te8 Rbove (scheme 3,

pr e@r&)orfhe:ymtémivs goopdathen aleavﬁddiy actic glrplyeip ar bytirbgenation
rea S I t th a
Cycﬁ,ogale ece#%%ggst%héfl&{]l?i he E)I)q (§ gl%e g;@at%flg

m Xi ng the arri ne and the epoxide in et hanol at the
reflux tenperature of the sol vept . A suitably
functionalized am ne can be accessed by reaction of

N-tert 5 butoxycarbeqyl - 4- piperi done or ®)

H
N- benzyl 4- p| perl di none wi t hoan "(fscherrsH Nagt
A) Iow«{;a} By sul f nat j on ogto;éeoy ad on, Lasy
b p B) . Th@chiQke&hT v
gro n cleaved by aC| c hydrol ysis or

hydrogenatl on according to procedures established in R
the art (scheme 3, step Q Schems 4 (A (B) H iEtOHa”

~ | §
50C i Zodd, Blea™® 1 fb +,©/ oFRZCO(!,IA(A %%)CNBI_B ?RT

€)

10

Alternatively, a second synthetic route can be applied to the synthesis of N-[1-(2-
oxo-cycloalkyl)-piperidin-4-yl}-N-aryl-arylsulfonamides or N-[1-(2-oxo-cycloalkyl)-
piperidin-4-yl]-N-aryl-arylamides, as illustrated in scheme 4. 1-(2-Hydroxy-cyclohexyl)-
piperidin-4-one is treated with an amine R'NH, in the presence of titanium

15 tetraisopropoxide and sodium cyanoborohydride (scheme 4, step B). The resulting 2-(4-
arylamino-piperidin-1-yl)-cyclohexanol is oxidized with pyridine-sulfur trioxide
complex to the corresponding 2-(4-arylamino-piperidin-1-yl)-cyclohexanone (scheme 4,
step C). This is either sulfonylated or acylated at the secondary amine as described above,
yielding N-{1-(2-oxo-cycloalkyl)-piperidin-4-yl]-N-aryl-arylsulfonamides or N-[1-(2-

20  oxo-cycloalkyl)-piperidin-4-yl]-N-aryl-arylamides (scheme 4, step D).

1-(2-Hydroxy-cyclohexyl)-piperidin-4-one is prepared by reaction of 1,4-dioxa-8-
azaspiro[4.5]decane with cyclohexene oxide, followed by hydrolysis of the acetal in acidic

conditions as shown in scheme 4, step A.

25



AR2 .SC3, DMSO p N, R2SCCl (A =SX2) N, Py NR or
P20001 (A =CO Na R (0) (D 10 Alternatively, a
w@emantosynt heti c route can be applied to the BYREP®S4/601211
of N-[1-(2-
oxo-cycl oal kyl ) - pi peri di n-4-yl] '&ééryl aryl sul f onam de
s or N- [ 1-(2-oxo-cycloalkyl) idin-4-yl]
-N-aryl -aryl am des, as illust r%ﬁ%@f—)gn schene 4. 1-
(2- Hydr oxy- cyclohexyl) - piperidin-4-one is treated
with an amne R NH2 in the presence of titanium15 A
t et r ai sopr,opoxi de and ﬁoaf'um cyanobor ohydrl de (schems,{,
4, step dhe result ing 2-(4-
aryl am no-pipesi dj g+ cycl dif8Ranal is oM
[ sq* ur |trioxide conplex to

2
R

RT

g
2-(4- aryI anmi no- pi peridin-1-yl)-cycl ohexanone (scheme
4, step Q This is either sulfonylated or acyl ated at
t he seSuoitakdy @natmnélzacé piperidinieh edchadsdhese shgalinlpehgme 3, can also be
N ["é'ac{eg wittP1- Q}"\xl_ﬁ ?a éﬁeﬂe BkiRE "k Shdlrtinydcherhe 8/ 1% pré¥idé &thpounds of

f onam-des_or
50x Shedprensiondy mhl%h rarrépaemefv iof supstipugntspf Phegrldealkane ring is trans.
(schene 4, step D).

1-(2-Fydroxy-cyclohexyl)-piperi in-4-one i s prepared

by reaction of 1,4-dioxa-8- az [4.5] decane with

cycl ohexene oxide, followed by hydrolysis of the

acetal in acidic conditions as shown i g-%chene 4,

step A. 25 WD 2004/ 072034 PCT/ EP2004/ 00;1,211 -15

Scheme 5 Rz A 230RN,,R R I OFR'R3 OH N faN

"R H SukLFabI y ctionalize iperi’di nes, such as

t hose sho in sq\Eg‘ae 3, can gl so be re@@ted with o

1- ar yl<Oycl tiexenegox B *fas shotn % n séheme &7 3

provinde _conpounds of OH Nt
A U ®)

o

L0 ;
gj@

10 Moreover, suitably functionalized piperidines such as those shown in scheme 3, can
also be reacted with (+/-)-3,7-dioxa-bicyclo[4.1.0]heptane (prepared as described in:
Tchelitcheff P.; C.R.Hebd.Seances Acad.Sci.; 224; 1947; 1722) (scheme 6, step A), and the
resulting alcohols oxidized to the corresponding ketones as described above (scheme 6,

step B). Reaction of such ketones with aryl lithium reagents (in analogy to scheme 2, step
15 F), provides compounds of the invention where X or Y is —O-.



5 the invention in which the arrangenent of

substituents of the cylcloalkane ring is trans.
w®etvenmod4 AR2 1 OHNR A R2 OCr 2 N_RL O BCTDEP2004/001211

ref. + ARPy.S03, DMSO HN OH N~R1 (A) Na B) Ov 2

ARO-N, R YN' R A(0l,R"®NaN 010

Moregver . suitably fu cthonalézz d | IJM&%;‘% described

(+/abmve3anﬂm1|1©heteh1acvslcl o [4. 1.0] hept ane (prepared as
described in: Tchelitcheff P.; C R Hebd. Seances

Acad saompczm@;s oi[Mﬁmla:lﬂvﬂ&)r R hartet@oarstratic Ang aadd = CO are also
oxi di,ze orres

E)ée éages Ly IQP gggn acggvg)o(n& dl}éergaronéat%c arrgsxg qu:gl a'\ditable acyl
ERe ablorile iw fh@rehuke@fanﬂ&ngnnbh -Eotit biset dsiforexaegdetat-butylimino-2-

E;L%‘%ﬂﬁ %i’?h% ﬁg’g ﬁflfhgarcwﬁ é'],ZSd i}agpgr \6[5%%3]3].5% For purposes of

20 @A 2R 0P PuilichtibR 20 the/reditid h Inixtuk6s, 3lso BslRjpltaat bavmdiion-protic bases

GosBh PRe ERGTEn B d o e BRI - LAt QG Brorati amines of

f onheinehtiovhierwhibh R & aathehebaboAtioNdy)ia pattigland afine ring, are
locop%peargcl bS)Q reacting the corresponding primary amine with a heteroaryl halide,

preferably a heteroaryl iodide or bromide in the presence of a base and a catalytic
quantity of a suitable palladium complex. The precursor primary amine can be prepared
by reductive amination of the corresponding 4-piperidone with a NH; source, for
example by reaction with ammonium formate in the presence of Pd(0), or by other

15 methods known in the art (Scheme 7).

Scheme 7
R? R®
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X\Y (A) ®)

H 0y R
R rR® N\R1 N

PS-BEMP, R2COCI R? ~R'
N R4
o N
X (©)
Y

The conversion to a salt of compounds of formula I is accomplished by treatment with
at least a stoichiometric amount of an appropriate acid, such as hydrochloric acid,

20  hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, and organic
acids such as acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, malic
acid, malonic acid, succinic acid, maleic acid, fumaric acid, tartaric acid, citric acid,
benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, p-
toluenesulfonic acid, salicylic acid and the like. Typically, the free base is dissolved in an

25 inert organic solvent such as diethyl ether, ethyl acetate, chloroform, ethanol or methanol
and the like, and the acid added in a similar solvent. The temperature is maintained
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o ythrt FE5h § 4B Tthen L RRRE ek G A B0y ' Gibeo tie

gl yecbhologiasi Gengsicinl img/mb(G@bcobifltédinalrigits), rPabhrcst 19aﬂcmg/0 5L of
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C acid, citric acid
Uptake buffer (UB): 150 mM NaCl, 10 mM Hepes-Tris, pH 7.4, 1 mM CaCl,, 2.5 mM

KCl, 2.5 mM MgSQOy, 10 mM (+)D-glucose.
Chinese Hamster Ovary (CHO) cells stably transfected with hglyT1b ¢cDNA, clone
A467-47.

20  Glycine uptake inhibition assay (hGlyT-1b)
On day 1 mammalian cells, (CHO), transfected with hGlyT-1b cDNA (clone A467-47),
were plated at the density of 50,000 cells/well in complete DMEM medium 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 30 min at 22°C with either (i) no

25 potential competitor, (ii) 10 mM non-radioactive glycine, (iii) a concentration of a

potential inhibitor. A range of concentrations of the potential inhibitor was used to
generate data for calculating the concentration of inhibitor resulting in 50 % of the effect
(e.g. ICsq, 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)

30 and 25 uM non-radioactive glycine. The cells were then incubated with gentle shaking for
30 min at 22-24 °C, after which 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.
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The compounds of formula I and the pharmaceutically acceptable salts of the
compounds of formula I can be used as medicaments, e.g. in the form of pharmaceutical
5 preparations. The pharmaceutical preparations can be administered orally, e.g. in the
form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,
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15 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

20 compounds of formula [ 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.

The most preferred indications in accordance with the present invention are those,
which include disorders of the central nervous system, for example the treatment or

25 prevention of schizophrenia, cognitive impairment and Alzheimer’s disease.

The dosage can vary within wide limits and will, of course, have to be adjusted to
the individual requirements in each particular case. In the case of oral administration the
dosage for adults can vary from about 0.01 mg to about 1000 mg per day of a compound
of general formula I or of the corresponding amount of a pharmaceutically acceptable

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

in addition, the upper limit can also be exceeded when this is found to be indicated.
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3.  Fill into a suitable capsule.




-20 Tabl et Formul ation (Wet Ganulation) Item

Ingredients ng/tablet 5 ng 25 ng 100 ng 500 ng 1.
w@eovpoess of fornmula | 5 25 100 500 5 2. Lact OBET/EP2004/001211

Anhydrous DTG 125 105 30 150 3. Sta Rx 1500 6 6 6 30

4. Mcrocrystalline Cellul ose 36330 30 150 5.

Magnesi um Stearate 1 1 1 1 Tgtal 7 167 167 831 10

Manuf act uri ng Procedure 1. WEIS 1, 2, 3 and 4 and

granulate with purified water. 2. Dry the granul es at

50-+G)-334-Dirdderot NephgnplrNH efs- lelﬂl@lyl—syddeleé“PﬂPdridlmg-yl]

e%h?%gﬁlfon%mlégd item5 and mx for three m nutes;

conpress on a suitable press 15 Capsul e Formul ati on

Item | ngredi ents ng/capsul e 25 ng 100 ng 500 ng
1. Thediflssompasndimegs prapared as i bstrﬂ ingeheme Iy dr ous
Lactose 159 123 148 --- 20 3. Corn Starch 25 35 40 70

5 4. A-H"r al&mlfbfl@/ 2%is-B(2-Mhaangsl dﬂheﬁj{ﬁgﬁ’ ipdralid-42onk. $'o a solution of 2-
r

Tog&laepyl %lo g}?a?%gg&fg& &n nuf a0 o deP%‘l oc@g%%rs%ér%?él %]decane (315 g,

m220tmesiol) i tolAetk (38@nR), 4- iahﬁ:nEsuiphd)nm acid mondhydratet(¢$8 g, 22.0

Pﬁ-ﬁﬁﬂiﬁ%}ﬂ@s@ ﬁd#ht %ﬁﬁx Mz Héa?id %Qeﬁ&’:? 4‘( aqya%%%rdatus equipped with a

( HPean-Savk wipcior 34 b- Thgteaetian mxxt[u@wgasihen evaporated and the resulting

10 ( ZrRBeBYmAY 8lsreedihh RERRI SitRarft-($00 ml) and acetic acid (8.00 ml). To
this solution, sodium triacetoxyborohydride (69.0 g, 308 mmol) was added in portion.
After a total reaction time of 2.5 h, the reaction mixture was treated with 2N NaOH (250
m}) and extracted with dichloromethane. The pooled organic extracts were washed with
brine, dried over magnesium sulphate, filtered and evaporated. Purification of the crude

15 product over a silica gel plug (10:1) with n-heptane/ethyl acetate 10:1 then n-
heptane/ethyl acetate 9:1 and finally ethyl acetate as eluent provided (+/-)-8-(cis-2-
phenyl-cyclohexyl)-1,4-dioxa-8-aza-spiro[4,5]decane (44.8 g, 68 %) as a yellow oil, MS
(ISP): m/e = 302.4 (M+H").

A solution of (+/-)-8-(cis 2-phenyl-cyclohexyl)- 1,4-dioxa-8-aza-spiro[4,5]decane (44.8
20 g) in MeOH (100 ml) and 6N HCI (445 ml) was heated to reflux for 16 h. The reaction

mixture was then made basic with solid sodium carbonate, extracted with

dichloromethane, dried over sodium sulphate, filtered and evaporated. The crude

product was purified by flash chromatography over silica gel with n-heptane as eluent.

(+/-)-1-(cis-2-phenyl-cyclohexyl)-piperidin-4-one (28.8 g, 75 %) was obtained as a sticky
25 yellow oil, MS (ISP): m/e = 258.3 (M+H").

(B) Reductive amination to (+/-)-phenyl-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl] -
amine. A solution of (+/-)-cis-1-(2-phenyl-cyclohexyl)-piperidin-4-one (0.500 g, 1.94
mmol) and aniline (0.360 g, 3.88 mmol) in technical ethanol (3 ml) was treated with
Ti(OiPr)s (1.10 g, 1.15 ml, 3.88 mmol). The resulting solution was warmed to 60°C and
30 stirred for 2.5 hours. After cooling to room temperature, sodium cyanoborohydride
(0.244 g, 3.88 mmol) was added, and the mixture was stirred at room temperature for 3
hours. The reaction mixture was diluted with dichloromethane (40 ml) and treated
under vigorous stirring with NaOH 5N (2 ml) and sodium sulphate (3.0 g). After 15
minutes, white solids separated from a clear solution, which was filtered and evaporated

35  to a crude oil. Purification was achieved by flash chromatography (20-70 % ether in
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06) @? gledrl}f(tgrﬁiﬁﬂr&ura% @S 7HD! Thé’iﬁﬁc‘c@t@% shﬁ(@g on a Biichi
ure

th room tenperature

h o&more‘[ﬁﬂ@kmefac 20 bnthan gpmcéled\mthdyqtgq @ 5k hThe reactlon mixture was
di
! ﬁ{%h?ﬁg&\%ﬁ ?ﬁ@%&‘ﬁ%&%&@%ﬁy I?HIE] eENICVHBYL S‘SOOX 20mm; 5

stirri um sul phat e
9) umAfbeT 30L&/ nith ittingtEme:\Shinirg g%dherlﬂSZOS&D%ratmdltfﬁwmmter, detection:

clear solution, whjch was filtere d ev ora
307 ol GhSF LB (hecPREREP G R 38 A eV BHO BginFl s white solid, MS

ch{erptoe =253 0(@2+H40). % et her in

Example 3
(+/-)-4-Methoxy-N-(3-methoxy-phenyl)-N-| cis-1-(2-phenyl-cyclohexyl)-piperidin-4-
35 vyl]-benzenesulfonamide



WD 2004/ 072034 PCT/ EP2004/ 001211 -22
di chl oronethane). The title amne (0.460 g, 70 %9 was
wobicaloreess as a del i quescent white solid, M5 (PSPEP2003/€01211
= 335.2 (MtH+). (C) Sul fonyl ati oi% to (+/-)
-3, 4-dichl oro-N-phenyl -N- [cis- T~

R ConfioGmaniioey: wiy DoBeR (AT, Wadmrpmarsd as fogprample 1
1-stéps AR ty(C). Siyp (Bhexyerfopined ubidi B-metyiby-anilinaendFieldd (+/-)-(3-

rpriRaF GRSl G e b il e it aprins. peich was reacted

ofwith 4-nidthbityoberzbesuifongdshldrideyh step I(KE)JFI de (0.131 ng,
0.530 mml ) in dichl oronethane (1.0 and stirred
at room tenperature for 24 E m xture was then
di luted with dichl oronet hane §%h§%nched lo with
wat er and sodi um hydroxyde 1N (1.0 m ). The phases

e ) D6 Pheaylad- [aisd - Qhshengh cpeobuhesylppiweidin trydlcisoblutyvinide

wi t h di chl oronet hane. The conbi ned organi ¢ phases

s Sutfpg, RN S DAt D Wbl s g rrte
f Isaq:is (Ahtof@it Bigp @Wagﬁbrfﬁriﬂedasmg |anﬂ1@k:,l.5:ﬂdl’)@eld¢d t+/ e)t—]_bi)dnyl-[cis-l-

acetagte 10- % The t e co

e iRy g Rey Pipsia- AT ubite: Whigh Se¥ BREGH P -piet-
10 15pr3pdtﬂcﬁjrlc}w5ridéﬁ%)cep @e = 543.3 and 545.3 (M+Ht).

Exanple 2 (+/-)-3,4-Di chloro-N-phenyl - N

[cis-1-(2-phenyl-cycl ohexyl)-pi peridin-4-yl]

-benzam de The conpound of the exarrpl e was prepared

as for exanple 1 for steps ( g Step 20 (O was
substltuted by the foll ow ng pro e ure (© Acylation

( +(ij) BMethixytiVdponetbpreplenyl)-Nelicis-11 (2 phestybayalokey)) griperidin-4-

X¥f)-bPiAglidi n- 4-yl]-benzam de. A solution of
(+/-)-phenyl- [cis-

1- nyl - | ohe er am ne 017
15 5 s GG, SORHRY Pl EAS o (Vi tha? vt Sebigd pfes prample 2,
m’ﬁﬁéﬂs (aheb (C). SEMB)(w)as? d’i‘ﬁirh)eld-ulsm Bl—]iﬁiéﬂﬁh)d’ a?ﬂmxymcb,pddﬁl (+/-)-(3-
et rahydr
mrf‘eéﬁy P PS@?&E”%PR%'P;?G]%TCJ{VJO fplgerzl 1§ £ ps oBé’nzoc}f was reacted
c hivith B ereethdgybenzpyl ChlO7i8e imssep (G)n dry tetrahydrofuran
(0.37 m). The m xture was shaked on a Btichi Syncore

Shaker for 20 h, then quenchqﬁaﬂqkietg water (0.15 nm).
The reaction m xture vvas then ihjected directly into

arative HPLC c QS 50, x
20 1 G N G Methoryrhen i @rﬁﬂgwfféamlnf %j}egm Sifohest ipesidin-4-y1)-
acgkopiitlei le in water; detection: 30 i ght
scattering). The t|tIe compound (7.0 ng, 28 % was

ﬁ%ﬁﬁg ég'%l a}n% 3I£/I§ ﬁgﬂ’)l gﬂ/e '\/—5485 5 %K%H*B’ Sas p?%are%o as for example 2,
( +gteps-(4A) Itet(ﬁb)syepl\[-]E‘()SNas@terfom;necﬂ)hsng Bymegthoxy-aniline, and yielded (+/-)-(3-
[ CnBttbick-HheiENY s SX S RNy LIoRER Y pifbiddifi=4-y1] -amine, which was reacted

25 with 2-phenyl-acetyl chloride in step (C).
Example 7
(+/-)-N-Phenyl-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-benzamide

The title compound, MS (ISP): m/e = 439.5 (M+H"), was prepared as for example 2,
steps (A) to (C). Step (B) was performed using aniline, and yielded (+/-)-phenyl-{cis-1-



35 yl]-benzenesul f onam de WO 2004/ 072034

PCT/ EP2004/ 001211 -23 The title conpound, Ms (ISP):
WOt@407%936. 5 (MrHt), was prepared as for exanpP@I/LP2004/001211

steps (A) to (O. Step (B) was pzrformad usi ng

3- et hoxy ani line, and yielded ( )-(3-

Jl;pi‘i Xh%@#) Ol S Ig %e)gﬂ P%%n Wrynfch V\I}]aes)§'¥ac)[edg with {)enzogrll chloride in

4 stept‘@)w benzensul fonyl chloride in step (C. 5
Exanpl e 4 (+/-)-N Phenyl - N- :

[ cis-1-(2-phenyl -cycl ohexyl) i, Hﬁﬁ ﬂgn 4-yl ]

-i sobutyram de The title conpoun (1sP): we

405. 6 was _pr red as for exanp )
AP+ Gy ety pbpy s %‘e}ﬁ%whéwlﬂflﬁgeﬁﬁ-P@ﬁléglna‘hall-benzamlde
yi el ded (+/-)-phenyl-[cis-1-

5( 2TRPEY ko.ﬁésﬁ@d]w I)SPp |nﬁ¥@ i 4199r4 AAyHT ), &k Peepaiddi o fov@ample 2,

E g?%lt? (&) ét?P @?%\’aé nﬁﬁll —%le?gjéygaemhne, anc? fr)lelded (+/-)-(3~

( 3mmtd)@>qjheptn19¥{yzk -J- (Iﬁ-p}[enybcylclohexyl) -piperidin-4-yl]-amine, which was then
4- yl]-b i de 15
e E R SOOI L L 20! S ) s

prepared as for exanple 2, steps (A) to (C). Step (B)
was performed using 3-net hox;ExamH‘T e, and yiel ded
(+/-)-(3-

mms‘thp N—B&%lt V\LCESCI -82-phérdi-RPaoexyDYSsi @litﬁmei ?;H-Fhieﬂ@frmdbn

-4-yl ] -am né, was reacted wt oxybenzoyl

(B R campBtRb A0S, Lﬁﬁsﬁxw))mz&ah%ﬁ@rw i §repare 5 pmele 2
- cyxebob”e))ml(m pﬂtqe(rB)d/vas pérfyirhed asing banizgdendine, anidtyiicdded XI‘/ )-benzyl-
co w 2y rtg ah%g}rl( E)Lé)g}{i’j glgﬂili?ls% gl (Jgﬁh% évh%ﬁ‘?véf{heeﬁ 3LAetkd with benzoyl

penhbrlldem step £Q)- 3- et hoxy-ani | i ne, and vyi el ded
(+/-)-(3-
15met hoxy phenyl ) - [ ci s- 1- ( 2- ph&AgmPlld ohexyl ) - pi peri din

-4 Phasl-NVE h 18H #iflin-4-y1]-b sulfonamide
2- }J%enﬁa a%:}g}; W&hl é?&gg ﬁﬁ&gt eg ( i%Iéxar\lrrplyg 7enzene

S ;{T N it Eit';re]rlg;)o&;;l%L M%Z@grﬁq@e 4—%?%&%:{8/{5()*12%&% ggdor example 1,
( | $Rps (A) ® (€) 4319p &)(delﬁtifprmg&uﬁngﬁahad aad yfeﬂﬂede(k&ﬁfplsnyl [cis-1-
an nil%3 Ipﬁ?ggygl CS(Q) ?)gl )a%lber qs_lfl-%lylg ii%nﬁy %f[rlﬁa{ &7%’ {}%&e&' Wltﬂ@benzensulfonyl

200@UloRiA2 OB &eP(T). EP2004/ 001211 - 24

Example 11
(+/-)-4-Methoxy-N-phenyl-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-

benzenesulfonamide

The title compound, MS (ISP): m/e = 505.3 (M+H"), was prepared as for example 1,

25  steps (A) to (C). Step (B) was performed using aniline, and yielded (+/-)-phenyl-[cis-1-
(2-phenyl-cyclohexyl)-piperidin-4-yl]-amine, which was reacted with 4-methoxy-
benzensulfonyl chloride in step (C).

Example 12
(+/-)-N-(3-Methoxy-phenyl)-N-{cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-

30 benzenesulfonamide

The title compound, MS (ISP): m/e = 505.4 (M+H"), was prepared as for example 1,
steps (A) to (C). Step (B) was performed using 3-methoxy-aniline, and yielded (+/-)-(3-



(2- phenyl -cycl ohexyl ) - pi peridi n-4-yl] -am ne, which
was reacted with benzoyl chloride in step (O.

wex@apr®38 (+1-)- N (3- Met hoxy- phenyl ) - N PCT/EP2004/001211

10

15

20

25

30

[cis-1-(2-phenyl-cycl ohexyl) - pi gg\él di n-4-yl]-benzam de
5 The title conpound, M5 (ISP)’ = 469.4 (MtH+), was

R e e B el el e Pl G0 T raitroRbich Wwasreacted
( with)befi3ensulfonyl chloride in step (C).

met hoxy- phenyl ) -[cis-1-(2- phenyl - cycl ohexyl) - pi peri din
-4-yl]-am ne, which was thefxampkct3ed with benzoyl

AN TR RSl .

qltle conmpound, M5 (ISP): nmfe = 453.6
(I\/H-H+), vvas prepared as for exanple 2, steps (A) to

( @hle gﬂ% eOmf %Bhn&gas PBPS:eh AR5 1953 Nd-+PENZWSs paéPab@l as@itexample 1,

1 e
! Put GO G B srdnapnad winsghoneming ad s (+/-)-benzyl-
whiie b-(dashetflesyclob el )epipetidin-H el zoyihe, Wlhl:lowad&attﬁd git@p-methoxy-

(Ruped BRSO g™ Prem N

- benzenesul fonam de The title conmpound, M5 (ISP): nie
= 475 3 (MtH+) ', was prepar Edamplefldr exanple 1, steps
to (C). Step (B) was performed using aniline, and

y -153/l 8O [ dist1 (Q-PBE&WI%I;'CIBH&@‘I) ﬂiperldm— 1]-N-p-tolyl-benzamide
(55 o

enyl cycl ohexyl -plperld n- -am ne, which

V\%;e ti agﬁ%‘ﬁgﬁ"‘ éli/lg EI;%;E /?%(ég\/lmglpﬁg{z?s Irplre%%rl g_t Y ample 2,
( RAephEnito (c:y Stagh@)was pmfpﬁn¢djmsﬂng4p yoljl-amine, and yielded [cis-1-(2-

5 gﬁg@f ??jﬁﬂ}_ %ﬁ%gerldl X%IL t%lgr'f 9 neé %ﬁ@as(tkelé %eagiv\g B«gth benzoyl

Abl0t1de(r0)tepgt3)ep (B) vvas per f or rred usi ng aniline, and
ylelded (+/-)-phenyl -[cis-1-

(2- phenyl -cycl ohexyl ) - pi per gdiRs»f-14 1 - am ne, whi ch was
reacted with 4-nethoxy- benzensBI fonyl chloride in

[S &?P)‘é%?ﬁ‘gﬁw ls'e](f Z'P %’/é(l )§Yc)l(”\%x§5]§ rnl\l/g‘%rh 4y}r’)1§1 ‘f\]n%'ddy{\li)enzanude

benzenesul f onam de The title conpound, M5 (ISP): W
50he 4itl¢ MidpdpundydLS (ISBpan/ed- 467 .4 ((M+H>J()1lwals @réparedSatsefmSexample 2,

Bt PNy 800U EHBREL TR Wi s -
PEIT¢I‘EPZ§D@€1]}1@&1]) mlp_endm—él—yl]—p -tolyl-amine, Wh1ch was then reacted with 2-
methyl-benzoyl chloride in step (C).

Example 16

(+/-)-N-[cis-1-(2-Phenyl-cyclohexyl)-piperidin-4-yl]-N-p-tolyl-3-trifluoromethyl-
benzamide

The title compound, MS (ISP): m/e = 521.4 (M+H"), was prepared as for example 2,
steps (A) to (C). Step (B) was performed using p-tolyl-amine, and yielded [61:5—1-(2—
phenyl-cyclohexyl)-piperidin-4-yl]-p-tolyl-amine, which was then reacted with 3-
trifluoromethyl-benzoyl chloride in step (C).

Example 17

(+/-)-3-Methoxy-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-N-p-tolyl-benzamide



-25
nmet hoxy- phenyl ) -[ ci s- 1- (2- phenyl - cycl ohexyl ) - pi peridin
W0 Zeoglo720a41 ne, which was reacted w th benzensedtf/BrP2ob4/001211
chloride in step (C. Exanple 1?26(+/ )
-N-Benzyl 4- et hoxy- N- [CIS-

beBanEar AR s Uk R 'é%@%%ﬁh VR s gremple 2

5%€:p3 AMEHE)) Smpl(aBmmfedm&d ufing pewbirpiind and giekdpd [cis-1-(2-
( %ehﬁe{yg)ogeﬁ)e&f%gﬁm%ﬁ {Jl@ raq}?ige,%ljuglg waS N Bl Grith 3-

1 r(lﬂi/l wmuly@ﬂ@mylsyepﬁﬂ eridin-4-yl] -amne, which

was reacted with 4-nethoxy- benzensul fonyl chloride in
sstep (C). 10 Exanple 14 (+l -Byabhpld £8S- 1-

(2- Phenyl - cycl ohexyl ) - pi peridi n-4-yl ]

G MR TR pheprtolieSTEP Relidinp e v i ramide

(A) to (C. Step (B) was perforned u3| ng
p-Tha tytle—mmpwndam (SR nhée= 167.4 (M+EDD), Was prepared as for example 2,

p hex -
rh?{ﬁé (wjfo (Itcﬂe C?ﬁ%%rfo?ﬁm@%ﬁsﬁﬁg%l tBIyiglrM{‘ﬁ Hagﬁlded cis-1-(2
stlﬁpny]@yclohggﬂbp@emélr( 4yl]yp-talylparaing) which wap gheg_l_reacted with 4-
10 ( %n%?ﬁ?(énzﬁ%l@hﬁﬁﬁf&ﬁhkt’e?_'(@?r' din-4-yl]

- N p- enzam de he' ti tI e compound, Ms (1 SP):
n1e:4674(I\/H—|+), was pre ed . as_for exanple 2,

steps (A) to (C. Step (B) i%rrred usi ng

p-tolyl-am ne, and yi el ded [CIS 1-(2 20

ph@y) L@Chﬁro%*di—)-(Q-}g]lenylehynlohe)y}ﬂ] -pipetidin/-yHrNpetolyl-benzamide

whi ch was then react ed wth 2- nethyl-benzoyl chloride

ngggnt?t?e c[(o%l LFf&h MY 15)6m(/ IL- 4§ %/{-59}'15) Was prepared as for example 2,

peri

: NithSt w cczm Btepf(Bﬁwa@n@fqiw ed using pristvarmise pRd viddaddcis1-(2

C d)@xy Fp-28-Amis¥Hmitich Wi $hed e RAéEWith 4-chloro-
15 ypg'l ISEQD&S%%&%’I p) o (C. Step (B) was

p W@ﬂé&l%@ﬁh@s Pt(@} -am ne, and yielded [cis-1-(2-

phenyl - cycl ohexyl ) - pi peri di n-4-yl]-p-tol yl -am ne,

whi ch was then reacted w th Bxamiple®2Duor onet hyl - benzoyl

chI oride in step (O. Exanple 17 30

e e

PCT/ EP2004/ 001211 - 26 N
The title compound, MS (ISP): m/e = 483.6 (M+H"), was prepared as for example 2,

20  steps (A) to (C). Step (B) was performed using p-tolyl-amine, and yielded [cis-1-(2-
phenyl-cyclohexyl)-piperidin-4-yl]-p-tolyl-amine, which was then reacted with 4-

methoxy-benzoyl chloride in step (C).
Example 21
(+/-)-3,4-Dichloro-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-N-p-tolyl-benzamide

25 The title compound, MS (ISP): m/e = 521.4, 523.4 (M+H7"), was prepared as for example
2, steps (A) to (C). Step (B) was performed using p-tolyl-amine, and yielded [cis-1-(2-
phenyl-cyclohexyl)-piperidin-4-yl]-p-tolyl-amine, which was then reacted with 3,4-
dichloro-benzoyl chloride in step (C).



The title conpound, M5 (ISP): mle = 483.5 (M-Ht+), was

prepared as for exanple 2, steps (A to (C. Step (B
wor®4pe08or med usi ng p-tolyl-am ne, and yi el dePICT/EP2004/001211

[cis-I-(2-

phenyl - cycl ohexyl ) - pi peri di n-4-'yﬁ‘- p-tol yl -am ne,

whi ch was then reacted with 3- rﬁtg Xy-benzoyl

chloride in step (C). 5 Exanpl&*B$ ?+/ ) - 4- Met hyl -

[cis-1- (2-phenyl-cycl ohexyl)-piperidin-4-yl]

- Nt~ )t%Fbiordnéhtcasﬂdéphmsd dyclbhexyt)opipeidia; 4-ME‘N-IpSlélyl-benzamide

n e 467. 4 (I\/H-H+) was prepared as for exanple

;t'tﬁg‘ilgtﬂl(éaeoﬁ dﬁtlﬁ@ {n% —‘@? SRM-III‘TT)”WQS HRbALd as %or example 2,
ph%?ﬂﬁly(Aé% @hé@@;?l B prmrfqmd@ﬁwg]p @l}fl-@rrype,@ﬁﬂﬁ{}_elded [cis-1-(2-

Mag] idagd 4lylL&mitR] Witich Res Ziex d with 4-fluoro-
hl?orl Eidﬂﬁzgﬁygﬁge% %]tr—r%lte 19 (+§ ¥C4 d}F%ore?\f-te e Hore
[ P9V COI0BHER Pte ? }-ohexyl ) - pi peri di n-4-yl |

-N-p-tolyl-benzam de The title conpound, M (ISP):
me = 487.4 (MrH+), was pr epExamgplag3f or exanpl e 2,
steps (A) to (C. Step (B) vvas per formed using

(te+9)) C@/Clm&ﬁe};@:agmylper f’l ﬁhﬁ}ﬁ %g&éheixy}) p1ﬁ]er1d1n— -yl]-benzamide

V\,hl ch was then reacted with 4-chl oro; benzoyl 8 ?rl de
tétée ((qg}pol.gglam @Sl})@rr{/q_ o 4)69,4 (%Jffﬁ()xygq\prepare or example 2,
10[ cst§sz(A()20 A Bieh- (BYWaQﬁ?X?&lkﬁedﬂisﬁngAﬂ ﬂieﬂmﬁ% Inllml& and ylelded (+/-)-(4-
n [ ound

e et s SR P B Y Snbge Jywas then

( Adeatted (v@h. beﬁt@m ciiByideirsstge(E)or med usi ng

p-tolyl-am ne, and yielded [cis-I1-(2

phenyl - cycl ohexyl ) - pi peri din ﬁlar%{[t »R-tol yl - am ne,

whi ch was then reacted with ]Z:( thoxy benzoyl

chlorldeln step e 21 (+/-)-3,4-Dichl ofo

[c(Jd 1N¢ (@=Npiheyy- ngeylbﬁéngqﬁy %Jr[ﬁ@lgll R nhezm'}rr: d@bﬁ’&}’{) dalwndm-‘l-yl

s- bpazamigle 25 The title conpound, M5 (ISP): me =

521 4, 523.4 (MrH+), was prepared as for exanple 2,

st fg? S}{l@%qﬁlﬁ%én?a M,SS {}sg 315 _[V%% Sﬂo@\/j%gﬁj’m de iJ)rSelpgl%d as for example 2,

phﬁeyd o6k @h Stapl (B) piap peifotinmeddusyig 4-mpthicadyydnilars, med yielded (+/-)-(4-

T A oy oo

- Zﬁeaa‘,cdnmhe? mﬂ( nzoyhclipride i step (@i s- 1-
(2- phenyl -cycl ohexyl ) - pi peri di n-4-yl ]

20- \-p-tolyl-benzanm de The ti gk@npRoound, MS (1 SP):
me = 471.3 (MtH+), was prepared as for exanple 2,

(+/-)-N-(4-Methoxy-phenyl)-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-3-
trifluoromethyl-benzamide

The title compound, MS (ISP): m/e = 537.5 (M-+H"), was prepared as for example 2,
steps (A) to (C). Step (B) was performed using 4-methoxy-aniline, and yielded (+/-)-(4-

25  methoxy-phenyl)-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-amine, which was then
reacted with 3-trifluoromethyl-benzoyl chloride in step (C).

Example 26

(+/-)-3-Methoxy-N-(4-methoxy-phenyl)-N-[ cis-1-(2-phenyl-cyclohexyl)-piperidin-4-

yl]-benzamide



steps (A) to (C. Step (B) was perforned
usi ngp-tolyl-amne, and yielded [cis-1-(2 5
wW@b@apr2osy cl ohexyl ) -piperidin-4-yl] -p-tolyl -Bei/AR2004/001211
whi ch was then reacted with 4-fl yoro- benzoyl chloride
in step (C). Exanple 23 (+/ -)-N2§4- Met hoxy- phenyl ) - N

Ctﬁeztétﬂﬁ ‘S?énl?orh%gyMS? (}f@ ) B‘ﬁ%xéﬁa QI(%I‘kqg&jﬁpI}éﬁ%ed ag fo eyample 2,
( I\Atdqbb) (A) v C )y bepdBedasperfiamed aimgliemethodpaniliapsandAjeldal (+/-)-(4-
y| e %hér%%l) y\gslﬁ&’f}lgﬁﬁeg’dgﬁéﬁg PIPQ%IH e il %mlhe,%ch was then

neneh@x@fwgihénlyuegho nzoy{ chlptidnip stapy(€l)ohexyl ) - pi peri din

-4-yl]-am ne, which was then reacted with benzoyl

schloride in step (C). Exan‘plgxa%{lplgﬁ ) - N
(4 Met hoxy phenyl ) -2-methyl -N- [cis-1-

2 e L by L ondPe R Sferidin 1
prb&iﬁﬁﬁtﬂeas for example 2, steps (A) to (C. Step (B)
was perforned usi ng 4- nethoxy aniline, and yiel ded
( +’i('gg ti e co CyCXX%SO@W L Ie -p-[e4r%|5 §0 IgMZﬂ-H I) was apre]%ared V\iqfor ﬁxample 2,
waz»tepsr(éh 0 fCé)aSwedBth@fmﬂdylSmémShoxmndmﬁo@d yielded (+/-)-(4-

10 St &Rt ‘;% %phgﬁyl 1(c'§4:lo)1e)§h M?&l'ﬂ% %lﬁﬁﬁ¥ |Whibh was then
cis-1 cy c in-4-y
tr’ieﬁFtG@WéthérW ﬁ%@ﬁﬂ %]%0 PSP Q conpound, I\/S

(ISP): me = 537.5 (MtH+), was prepared as for exanple
2, steps (A to (C. Step (Banipls2gerfornmed using
4- met hoxy-aniline, and yielded (+/-)-(4- 25

R L AR

3- berizhider onet hyl - benzoyl chloride in step (C).
Exanple 26 (+/-)-3- I\/Et hoxy- N- (4- met hox) r - phenyl ) - N-

[C drép QNRN¥AS @Y £xYdop4riveerdivas red as for example 2,
By Bié tite cdripAEANAS 4/ 07 634 PCT/ EP2004/ 0 191 P

11
Th@ewq ¢ do é%ﬁﬁt?@r(@ ) Wisperfaspyed ysing 4=mgggxy-an 3113 Tiglded (+/-)-(4-
pr ﬁﬁﬁ{cﬁ? p@x%n‘flpl[aﬁlf(ﬂ‘?lﬁnﬂrcycﬁ)heﬁ& -pippridia-4-§)] -angine pwifiBh was then
( +yea):tegla§z1tlilrflec grsoI ln%iorl&(eyln%e (b?e and yi el ded

nmet hoxy- phenyl ) -[ ci s- 1- (2- phenyl - cycl ohe) cyl) - pi peri di
n-4-yl]-ami ne, which was thehxampla@fed w th
3- net hoxy- benzoyl chloride in step (C. 5 Exanple 27

20 (+/-)-3,4-Dichloro-N-(4-methoxy-phenyl)-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-
yl]-benzamide

The title compound, MS (ISP): m/e = 537.4, 539.4 (M+H"), was prepared as for example

2, steps (A) to (C). Step (B) was performed using 4-methoxy-aniline, and yielded (+/ -)-

(4-methoxy-phenyl)-|cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-amine, which was then
25 reacted with 3,4-dichloro-benzoyl chloride in step (C). ‘

Example 30

(+/-)-4-Fluoro-N-(4-methoxy-phenyl)-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-

benzamide

The title compound, MS (ISP): m/e = 487.40 (M+HT), was prepared as for example 2,
30 steps (A) to (C). Step (B) was performed using 4-methoxy-aniline, and yielded (+/-)-(4-



(+/-)-N-(4-Met hoxy- phenyl) - 4-net hyl -
[cis-1-(2-phenyl -cycl ohexyl) - pi peridin-4-yl]-

whewzamose The title conpound, M5 (ISP): m e =PABBPHI04/001211
(MtH+) , was prepared as for exanple 2, steps (A to
(©. Step (B) was perforrred usi g "4- met hoxy-ani | i ne,

and yiel
e BRI (e 1 Pherd cpriehn) R risiRsdyy) 2 i yves then
- 4egdtelim1ﬁ1 defluonbibehzayhshlotiéainrséact@d wi t h
4- et hyl - benzoyl chloride in step (C) Exanpl e 28
(+/-)-4-Chloro-N (4-nethoxyg 1) N[ cis-1-
(2- phenyl - cycl ohexyl) p| perl d&n 4- y - benzam de 15
The titl e compound,
orafar ﬂao@sens"%rcaémw a5 U ragBipephpvloletch (O-bhapgrsiohexyl-
5 Wasipgtedih A-yipdniidé ng 4- met hoxy-aniline, and yi el ded
(+H-)-( 4-

_n?t[fl-ﬁ}ech ?ﬁln@h%ﬁms&%%g 29‘9 %,((g g@lgg? hxgai(sﬁalrgﬁa%d) S iexrglrnple 2,

4-stepls aﬁAbtob(é})z&yp (Bhwax pedforined stiep 4(1@ythoExanibine, a2d yidded (+/-)-(4-

enw ﬁhﬁ@h @*g ﬂ%ﬁ&w *@Enz‘%{% Ddiciyfiide (rdfivas then

eca thoaykchbgidejin sepdCh (MrH+) , was
prepared as for exanple 2, steps (A) to (C). Step (B)
10 Was perfor med using 4-met hoxpxaaijlé e, and vyi el ded
(+/-)- (4-nmethoxy- phenyl) [ cis- 1 -

Pt R B bR B pramic

instep (C. Exanple 30
( -EVhe)hth—délmpmmdl\M(Sé(lSiﬁt ey 4he fYI-HH Ny was prepared as for example 2,

ben a#Ag&) @';}e%; )/\%L %Mga%@gw %ﬂ%}o 4i¥linde, and yiclded (+/-)-(4-
( hierp; Phﬁagl)ﬂp’éﬂa@d&l@éﬁ ﬂ@}Ohé)@é)qBH@rlgm 437@ grpg)fgsw@g;l was then

15t Greb&dd with BRnid?l (MBSdPRItQY @Y Uusi ng
4- et hoxy-ani li'ne, and yi el ded (-+/ - ) (4 WO

2004/ 072034 PCT/ EP2004/ 0012 %

met hoxy- phenyl)-[cis-1-(2-p EE%I ohexyl ) - pi peridin

-4-yl]-amne, which was then reacted wth

4 (f+|/+)dﬂd4-k(élﬂanypheﬂyl)el-ntédlylm—$¢leﬂ) (e@henfxeyaivhexd)tpiperidin-4-yl]-
lgen)z ophene-2- car boxylic acid (4-met hoxy phenyl) -

[ cis- §E2- phenyl - cycl ohexyl ) - 5 p| perl di n-4-yl]-am de

The title conpound, M5 (ISP): 475.40 (MrH+) . was
prExtittarompaund, W)énﬁe = 487.4 (M+H ), was prepared as for example 2,

20  steps (A) to (C). Step (B) was performed using 4-chloro-aniline, and yielded (+/-)-(4-
chloro-phenyl)-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-amine, which was then
reacted with 2-methyl-benzoyl chloride in step (C).

Example 34

(+/-)-N-(4-Chloro-phenyl)-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-3-
25 trifluoromethyl —benzamide

The title compound, MS (ISP): m/e = 541.4 (M+H"), was prepared as for example 2,
steps (A) to (C). Step (B) was performed using 4-chloro-aniline, and yielded (+/-)-(4- -
chloro-phenyl)-|[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl] -amine, which was then
reacted with 3-trifluoromethyl-benzoyl chloride in step (C).

30



steps (A) to (O. Step (B) was perforned using
4- met hoxy-aniline, and yielded (+/-)-(4-

woreiohoip3phenyl ) - PCT/EP2004/001211

10

15

205 Wi o AR L O ey RIohek A3

25

[cis-1-(2-phenyl-cycl ohexyl) - pi paﬁri din-4-yl] -am ne,

whi ch was then reacted with 2-thiophenecarbonyl

chloride in step (C. 10 Ex le.3

(+/-) - N-(4- Chl or o- phenyl ) - Nﬂi‘mﬂe%

[cis-1-(2-phenyl-cycl ohexyl)-piperidin-4-yl]-benzamde -

THe/-)N-(4 Ghivrp qihredyl) 198metheRy-N-die 1£2-4hdn@-(yMehkly])- pipsridin-4-yl]-

prb%ﬂ?irﬁﬁeas for exanple 2, steps (A to (C. Step (B)

was pertornmed using 4-chloro-aniline, and yielded

(+/-)-(4- chloro-phenyl) - ([é Ci S- N

1-Ttz-thlesapipogpd) éléﬁgamtﬁ 603441 as prppared asfRr eprople 2,

\AElisfepts :a&ﬁ%oé@:)r%?ﬁgﬁﬂwa(ty egfhol?ﬁea Qbﬂﬁg @hﬂlhitfrg%ﬂ%ﬂ;e, jsﬁ eldéd (+/-)-(4-
e 1) - - o- phenyl.) - 2- - .

[ aig@a:@nﬂ%-iﬁw:@- CBHeSHF 10 SR pBIPREf -4 ) gitine, which was then

bebzated Wigh Thaethbky-Bercondiliiiite ilVStepI(BF) : me = 487.4

(M+H+) , was prepared as for exanple 2, 20 steps (A

to (C). Step (B) was perfor ' 4-chl oro-aniline,

and yielded (+/-)-(4- rﬁgﬂﬂﬁé?&

chl oro-phenyl ) -[cis-1-(2-phenyl - cycl ohexyl ) -pi peri di n-

4-(H9)~4ehloso-Nrki-chlovrpherydhN- [cis alc { e phegyl-gy<lohexyl)-piperidin-4-yl]-

2- Mlgebenzoyl chloride in step (C). Exanple 34

(+1-)-N (4-Chloro-phenyl)-N [cis-1-

2- phenyl - cycl qhge - pi peri_di p-4- - 33, 25

T oA MO FSE e P 1T g propeed asfor example
g | 58%eps (K)&o%)Ci‘B’te;ﬂr(g) Istl-p)erfomged winpachibraanilioe, avdgngdel (+/-)-(4-
, 11.5tens 1 : e I i ng:

s reariiehd: Oyt SRSy iRl 2/ IREnR) Rflich was then

c hlearted pithdydhlefoehenzdyl (chlopidemy step Y6)- ohexyl ) - pi peri di n-

4-yl] -am ne, which was then reacted with
3-trifluoronethyl-benzoyl chigphsiesyn step (€. 30 WO

2004/ 072034 PCT/ EP2004/ 001211 -30 Exanple 35 (+/-)-N

4- Chl or 0- phenyl ) - 3- net hoxy-N- [ ci S~ 1- ST
 Serg Ny -y erBbsey )y & reghanyehie] o 5 2rphenikyslofee)-pipgridin-4-yil-
t i pdr@amamgoound, M5 (ISP): mfe = 503.4 (MrHH), was '
prepared as for exanple 2, 5 steps (A to (C). Step

g %h%@t?ﬁ&%ﬁgl{nﬁ?gflsu (%lp)g m‘}é gha'lOgrf'ao(I\)fl-pf-Il‘)', s pnaeBQreMia@ k&%gample 2,
c hitepsdAp he (). Pepd By was pafqriedyisingyde tdproxgnilingiapd yietfed (+/- )-(4-
I?éiiidi‘ﬁ-tlhyl] -amine, which was then

reacted with 4-methoxy-benzoyl chloride in step ((C%) ' :

Example 38

(+/-)-3,4-Dichloro-N-(4-chloro-phenyl)-N-| cis-1-(2-phenyl-cyclohexyl) -piperidin-4-
yl]-benzamide

The title compound, MS (ISP): m/e = 507.5, 509.5 (M+HT), was prepared as for example
2, steps (A) to (C). Step (B) was performed using 4-chloro-aniline, and yielded (+/-)-(4-
chloro-phenyl)- cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl] -amine, which was then
reacted with 3,4-dichloro-benzoyl chloride in step (C).



Exanple 36 (+/-)-4-Chloro-N-(4-chloro-phenyl)-N
[cis-1-(2-phenyl -cycl ohexyl)-piperidin-4-yl] - 10
whesaamosde The title conpound, M5 (ISP): W = BOWEE2004/001211
509.5 (M+H+), was prepared as fg:{;]dexanpl e 2, steps
(A) to (C. Step (B) was perfori usi ng ’
4-chloro-aniline, and yield +/. - -(4-
chl oro- phenyl) - [ ci s-1-(2- phe 9}9 ?ohexyl ) - pi peri di n-
4-yl]-amne, which was then reacted with
4 (&M+)eh¢d4{£§ﬂmmyphmiyl)e¢-ﬂdera—li- [siselp(2 ) enylBy dotenpl) @igezidin-4-yl]-
-?)l- dc4- Chl or o- phenyl') - 4- et hoxy N [cis-

enyl - cycl ohexyl ) p| peridin-4-yl]- benzam de The

t|t| e compound, M5

%@%‘%@PW )eITQC = @iéBZM@&}J’() ‘gasa@)epargi ébfolr B’jample 2,
QN} e g@dsw(ﬁgwés péfanRdaningianghlo@nshilneé k@ ehielded (+/-)-(4-
JOEER P

4-yehtediithel-flidvochenvad chlveide in ¢ae{@d Wit h
4- met hoxy- benzoyl chloride in step (C. Exanple 38

(+/-)-3,4-Dichloro-N (4-ch|g§ Iggg@yl) N [cis-1-

(2- phenyl -cycl ohexyl ) - pi peridin-4- "yl] - benzam de 25

The title conpound, MS (|SP): = 507. 5 5009.
(M)Thmberm%p@bemlmctw Mﬁmlﬁ‘nﬂ@ tleﬁsplee;seyl- gxslohexyl)-

10(%1 e§&ﬁp4-g§ aMf@s performed using 4-chloro-aniline,
yi el ded "(+/-)-(4-

Zh'l}}ﬁﬁr: ? %qe{g O‘gﬁrf{ &[ﬁs“ég)( o gheﬁ%%ﬁ%%\%{%l 1) pgr for example 2,
3, ﬁe/ o%%bk@ (O). lsespZ EB)‘/ (l\)/vae bélgdsmchel tisingst-edofdSnilin and yielded (+/-)-(4-
( +7 ?rq\p}?gly Eﬁ of; of?pﬁ Ayt (Ii)) %ill%elxﬁlg }g)rp %ﬁgﬁsﬁﬁ nep’) N nyl <o then

c yodactied xyith) 2- giipehdndcarbdnyy Khloridpamstemi@e The titl e
compound, M5 (ISP): me = 491.30 (M+H+), was prepared

1588 for exanple 2, 5 steps ('ﬁ){aﬁqﬁle(él@- Step (B) was
performed using 4-chloro-aniline, and yiel ded

[-)-(4- } . uqs
o bb ehgRy N kessl-2 phenskargphey Brasnesidiny Hpberiah
4- pblzeadgulfonatidech was then reacted with
4 fI uor o- benzoyl chloride in step (C). Exanple 40

hi ophene xylic Q7 le 1,
sz fit %EO‘%R%WR} %gg @{Spﬁ r%fj 51@04 &6{—%1;?} %dagﬁ pﬁ‘% ¥ example
steps (A) to (C). Step (B) was perfo rmed us1ng p-tolyl-amine, and ylelded (+/ )-[cis-1-(2-
20 phenyl-cyclohexyl)-piperidin-4-yl}-p-tolyl-amine, which was reacted with 3- methoxy-
benzensulfonyl chloride in step (C).

Example 42

(+/-)-4-Chloro-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-N-p-tolyl-

benzenesulfonamide

25  The title compound, MS (ISP): m/e = 523.3 (M+H"), was prepared as for example 1,
steps (A) to (C). Step (B) was performed using p-tolyl-amine, and yielded (+/-)-[cis-1-(2-
phenyl-cyclohexyl)-piperidin-4-yl]-p-tolyl-amine, which was reacted with 4-chlorq-
benzensulfonyl chloride in step (C).



The title conpound, M5 (ISP): mle = 479.4 (M-H+), was
prepared as for exanple 2, steps (A to (C. Step (B
woR®4p#080r ned usi ng 4-chloro-aniline, and yi ePCBEEP2004/001211

(+l-)-(4- chloro-phenyl)-[cis-

1- (2- phenyl - cycl ohexyl ) - pi peri d]iﬁ-'4-yl ]-am ne, which

was then reacted with 2-thi heq‘%/éfr bonyl chloride in

step (C. 15 Exanple 41 (+/- I? hoxy- N-

[CIS 1- (2- phenyl -cycl ohexyl ) - pi peridin-4-yl]-N-p-toly
zSeﬁ@sc}ﬂbnnEnhcdel -Paphdniyl-t el denplopiptridis 4¢LISN)-p- tolryb

(ﬁgeée%%ﬂgldems prepared as for exanple 1, steps

(B) was perforrred usi ng
p-tolyl-am ne, and s-1-(2-

DR oSS (e 55554 4 BAT By e Rropeed as or example
5 Wi, GlRpY\BS) tbf{@(}ts%éb @B)tvbas%eflﬁhﬁ&i(ﬁﬂn@ﬁ-@?lnﬁﬁiﬁem yielded (+/-)-[cis-1-

ch d

Kﬁoéﬂeﬁld'ﬁ@@sxsﬂa pigesidi ERohealiirareipe: ShER Y prsdarith 24
n diehibjo-bemenailfphyl dborideriastep{@ham de 25 The title
conpound, M5 (ISP): me = 523.3 (MtH+), was prepared

as for exanple 1, steps (A)g ﬁa?nrﬁgl‘i Step (B) was
per formed usingp-tolyl-am ne, c! yi el ded

[-)- 1- ( 2-
é:féﬁ?’r ’g*l}idﬂﬂ@cw()‘hpﬁ@@m'@hﬁnﬂ) W-[cispl{Bphenyhsy¢lehexyl)-piperidin-4-

10W1F9eﬂ@§e§u%ﬁgﬁ;hew th 4-chloro- benzensul f onyl
loride in st ep (C. WD 2004/072034 PCT/ EP2004/001211

Ex le 43 4- Dy
312}&3 e Goniprigt VS A5 7 b p e UM HT ) s Repages) yfor example
herepe n&)sml (Cr)rﬁim (B Wwheetfothed asingdunethodySar(ilisPand ylebded (+/-)-

" 0 e 2. piBRyIR, ERAL edi - AP)}sﬁ”EBluﬁe which was
SPsto TR T e freadh ’
usue:gpd mﬁ%ﬁ-éﬁﬁ@ ban@nym)go%bdﬂqﬁ?e I)ms[tap @)1-

(2- phenyl -cycl ohexyl ) - pi peri di n-4-yl]-p-tolyl-am ne,

isWhich was reacted with 3,4 digehh 41ggqsbenzensul fonyl
chloride in step (C. Exanple

E ;{%%}é%ﬁdq?g%}l? -kg—réﬁgﬂ%-‘péypwgﬁﬁ\g Ftﬁ?_f k_??—%ggn})l-cycloﬂexylc) -piperidin-4-yl]-
y| Benenssalfesdthidenam de The title conpound, MS (I SP):
n1e = 573.3, 575.3 (MrHt+), was prepared as for exanple

T etttﬁ@&co(n@]o (aS@L S’He ?48 %?%5[? (MQ—HHE? Qrd %'rélﬁred as for example

( AL,i5teph mytor(ﬁ?é nSKIep (lﬁ)cwgspﬁriiozmp% uping doplaretrailine) ans pelded (+/-)-(4-
2091 B phenPITL (25 1- Wb Rdhy@lohexyl)-piperidin-4-yl]-amine, which was reacted
with 4-chloro-benzensulfonyl chloride in step (C).

Example 46

(+/-)-N-(4-Chloro-phenyl)-4-methoxy-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-

benzenesulfonamide

25  The title compound, MS (ISP): m/e = 539.5 (M+H"), was prepared as for example 1,
steps (A) to (C). Step (B) was performed using 4-chloro-aniline, and yielded (+/-)-(4-
chloro-phenyl)-|cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-amine, which was reacted
with 4-methoxy-benzensulfonyl chloride in step (C).



reacted with 3, 4-dichloro-benzensul fonyl chloride in
step (C). 15 Exanple 45 (+/-)-4-Chloro-N

W@ 2008l0v2080- phenyl )-N- [ci s- 1- PCT/EP2004/001211
(2- phenyl -cycl ohexyl ) - pi peridin-4-yl] -
benzenesul f onam de The title conpound, M5 (ISP): W =

543.3, 545.3 (M+H+), was prepare for exanple 1,
steps (A) to (C). Step (B) %@“ﬁ?ﬁ??@rmd usi ng
4-chloro-aniline, and yielded (+/-)-(4- 20
c HHad¥) eFhgbpingre)2-fudfaid adi® fgishe(3-pheyydicytiehgnty))- pip pdined-yl -p-tolyl-
4-&{+ﬁ]déam ne, which was reacted wth
or o- benzensulfonyl chloride in step (0. Exarrpl e
46 (+/-) -N (4-_Chlo ro-phe -4- e Xy- [cis-1-
2T}Fﬁ$g}p),qm@8m4néhW§P) pp= éP%é,(M-IzH v ‘jvas prepared as for example 1,
sbeﬁ%graﬁw (@nsﬂbqs) %as ﬂé}ﬁxiﬂealu@l 9%B4U3ﬁllné/5nﬂ |y§Pded (ME)-[cis-1-(2-
9 5@;?&%%% P ﬁ or e %Rf
©lohe lg BlRﬁEji r‘,—\g—g plé—mlgf %l&leu‘g as reacted with 2-thiophenyl-
4 mt;b}mme}dﬂmﬂlddlﬁ step(@)yi el ded (+/-)-(4-
chl or o- phenyl )- [cis-
1- (2- phenyl - cycl ohexyl) - pi pe% zlﬁ 43yl ] -amine, which
was reacted wth 4-nethoxy ensul f onyl chloride in
step C) WD 2004/ 072034 PCT/ EP2004/ 001211 _ -
Ex(awarls [g75-1¢ @+ phenvhexshthens)-pinsuidin i vdl-Nep- aolyl-benzenesulfonamlde

[cis-1-(2-phenyl -cycl ohexyl ) -pi peridin-4-yl]-p-tolyl-
10 anTK’@tl‘r]_d@)rﬁ ddrd, MHT(@SF*DF‘ fh/e MESOUIRI+H TN FasprePhred as for example 1,

or I
fm AT e e AN T
yi ﬁidﬂl?ﬂc;(ddhe)cylﬁ-tphﬁenﬂir( 2-yl]-p- tolyl-arlnine, whlclh vxlras reacted with
enyl - erhdi n-4 to am ne,
vvh ?P@ag{%’dymgf% ét?hl ophgnyl p sul )p/)honyl
chloride in step (C. Exanple 48 (+l-)-N

[ cis-1- (2- phenyl - cycl ohexyl ) Example 48 n- 4- y| |
-N-p-tol yl -benzenesul fonanmide 10 The title conpound,

15 Ns(i(ll)sfMetHﬁGN :[cﬁﬁ‘-? 24p}(eM§7 loﬁéﬁﬁ)-@iﬁﬂhe—d VABNE Seolyl-

exanpl e p (B) was perforned
us? Q{t}egﬁstllfpgqm@% ne, and y| eI ded (+I )-[cis-1-(2-
phenyl - cycl ohexyl ) - pi peri di n-4-yl]-p-tolyl-am ne,
V\hfhdﬂtlﬂ\aﬁomp@,ﬁicbd/[&\{mh) nbe ﬁz@ﬁﬁ(M-ﬁHy} wak prepackd as for example 1,

il LS el A B o o

bephmbsymlcﬁ}mmlbﬁpd[@n in-4-yl]-p-tolyl- amme, Wh1ch was reacted with 2-methyl-
20 benzensulfonyl chloride in step (C).

Example 50

(+/-)-4-Methyl-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]|-N-p-tolyl-

benzenesulfonamide

The title compound, MS (ISP): m/e = 503.5 (M+H"), was prepared as for example 1,

25 stéps (A) to (C). Step (B) was performed using p-tolyl-amine, and yielded (+/-)-[cis-1-(2-
phenyl-cyclohexyl)-piperidin-4-yl}-p-tolyl-amine, which was reacted with 4-methyl-
benzensulfonyl chloride in step (C).

Example 51

(+/-)-N-(4-Chloro-phenyl)-2-methyl-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-

30 benzenesulfonamide



The title conpound, M5 (ISP): mle = 503.5 (M-H+), was
prepared as for exanple 1, steps (A) to (C. Step (B)
wor®4pe08or med usi ng p-tolyl-am ne, and yi el dePICT/EP2004/001211
(+l-)-[cis-1-(2-

phenyl - cycl ohexyl ) - pi peri di n- 4- y%"] -tol yl -am ne,

ohl B ey @gﬁﬁﬁﬁgiéé@ﬁ? S RGP TGN Ffor example 1,
[ itsps A] & (Dostgb (Bywhobrefoyised piing i dilovodsiide, b pyibldey (+/-)-(4

S e ATl e

Z(Imethﬂdﬁ(ﬂ@nsuét)@ chipyidedrsstpr(Eor med usi ng
p tolyl-amne, and yielded (+l-)-[cis-1-(2-

5 phenyl - cycl ohexyl ) -pi peri diEka{Jﬁp{Hz -p-tolyl-am ne,
whi ch was reacted with 4-nethyl - benzensulfonyl

Chd+2 OISI gﬁ &ﬁg}(?r e@ie&gﬁ)@peﬂp‘?w—?}l-iai(l (/2— enyl— clohexyl) piperidin-4-yl]-

( bepberegtlfenamhidbexyl ) - pi peridin-4-yl] - 30
benzenesul f onam de WD 2004/ 072034 PCT/ EP2004/ 001211

V\ggh Ttlilc?ecto eé%agomq%}ﬁ b@ %%@E)(Mﬁ'ﬁg Yz%f&%gif f H"' )eXamplel
B)tem/éé E&EG@)@SW&BD‘S’&\W @ﬁd@ﬁl@gérﬁlﬂcbrneanﬂmma élle]@lédl( [-)-(4-

10 ( "'c/lﬂc)ro(ﬁlenyl) [czs-l -(2-phen 1 cyclohexyl) p1per1d1n 4-ylg amine, Wthh Was reacted
chl oro pi perid

4-With a{ﬁ?tﬁ C'Sﬁ\kégvlrf@ff&cgdns |°hexy

2- et hyl - benzensulfonyl chl ori de |n step (O. 5
Exanmpl e 52 (+/-) -N- (4-Chl cisanppleby| ) - 3- met hoxy- N-
[CIS 1- (2-phenyl - cyclohexyl) plper|d|n 4-yl]

@7—33? —R,&l}_él_&i nr%\r;%lge%gﬁgég mell c?h g? Qg 5?(5 y&foﬁg%yl) %\?endm—zl-yl]
(A)entlcne(saifonamldp (B) was perf ornmed using
4-chloro-aniline, and yielded (+/-)-(4- 1o

15 Cher @4 dv)nd My (?SP)lm(/s;2 Bb? BYM3YO)! Qﬂeﬁﬁéblred as for example 1,

5 pe”éi;o@ e i Wi et it et ougligy and yilded (+/-)-(4

EX@%H; eptedyl){[¢is- 1)(2%Ke4iypb§cw}@x‘jﬂbl@[pehﬁnﬂ-4¥’9ﬂ3] ylineNwhich was reacted
Wk

SRRSO I BB [ otnd. 6 (1 5p)

me = 523.3 (M+tH+), was prepared as for exanple 1,
steps (A) to (C. Step (B) wesngde bér med usi ng
4-chl oro-aniline, and ylelded (+/-)-(4-

20C hd+9 103, 8! 'iB?EMB)o-NCq;LS ?MI (63l @hshenhl Rk} I5Upseridin-4-

was reac
}}i] Lenzenesulfonamlde

The title compound, MS (ISP): m/e = 577.1, 579.1 (M+H"), was prepared as for example

1, steps (A) to (C). Step (B) was performed using 4-chloro-aniline, and yielded (+/-)-(4-

chloro-phenyl)-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl] -amine, which was reacted
25  with 3,4-dichloro-benzensulfonyl chloride in step (C).

Example 55

(+/-)-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-N-p-tolyl-3-trifluoromethyl-

benzenesulfonamide

The title compound, MS (ISP): m/e = 557.5 (M+H"), was prepared as for example 1,
30 steps (A) to (C). Step (B) was performed using p-tolyl-amine, and yielded (+/-)-[cis-1-(2-



wi th 4-nmet hyl - benzensul fonyl chloride in step (O).
Exanpl e 54 20

W@ 2004)p72834- Di chl or o- N- (4- chl or o- phenyl ) - N- [ ci SPAF/ER20psen1211
nyl - cycl ohexyl ) - pi peridin-4- yl] -benzenesulfonanlde
The title conpound, M (ISP) e = 577. 1, 579.1

H)
R R A A E etk
andiflybednebyl(behzdns@Uenyl chloride in step (C).
chl or o- phenyl ) -[cis-1-(2-phenyl - cyclohexyl)-piperidin-

4-yl]-am ne, which t

3, Zf]dl 2m 2?0- belréen\;\ﬁlsf Lﬁslc Le}%fnc]% de | n step (O.
Exanmpl e 55 (+/-)-N .

[ cité) N (4 Mhetbewy-phgrslloNelkist by (iplsawi-gyhebexyh) pipgridin-4-yl]-

5Pp- Be@wﬁesglfgﬂdlﬁluyor onet hyl - benzenesul f onam de The
title conpound, M5 (ISP): W = 557.5 (MtH+), was

d f t A
(Bl soh e et £ oy - SHhe: Varrebiiaf agly™ Sxample L
( tdteps-(Ag k(). §2p\(B) Wrﬁﬁ‘ﬁﬁﬂ&siﬁ@hﬁ%@@%/aﬁm,lﬂld wdded (+/-)-(4-
phl%(r%l%l \}'\géﬁl ryf fég 1. \&2%&@@};1 c(;ElGhécyw Illpe&dlh% ¥1| ~a2ThB8vhich was reacted
t rwith berzsnetfopyl dhderidarisgtepd®y)d chloride in step (C).
Exanple 56 (+/-)-N-(4-Methoxy-phenyl)-N [cis-1-

10(2- phenyl - cycl ohexyl ) - pi perigidngle$y] - 5
benzenesulfonanide The title conpound, M5 (ISP): me =

?*4 5%“"@% %?e\&%;ed aﬁﬁ‘ﬁ@aﬁ@mﬁgwk@dﬁéﬂﬂ “piperidin-4-yl]-

4 baizbavsyvifamdrhidee, and yi el ded (+/-)-(4-
met hoxy- phenyl ) -[ci s-1-(2- phenyl - cycl ohexyl) - pi peri din
am ne f I
c ﬁ?%? gl g compo St%nvép élg\@)s 8{/ Ex c5t1§d;5 1\@4—7}{1‘“) Rappfrpattfa@ Rl example 1,

( +éteps-(W) (td,(%tStﬁp p}qugqurnge.&mtqgﬂ mgthoxy-aniline, and yielded (+/-)~(4~
150 Ch%ﬂf'oxﬁﬁ»h?ﬂﬁ?—ﬂzs—@’(@ ﬁiﬂy&yﬂoﬁbﬁ@’f pfi‘ieﬂdﬂa ¥hyl)=amine, Whlch was reacted

benzen am de The I I'SP): W
519ith 2¢ wority-benggasubio éﬁ‘é&’&i ng?égamle 1, steps

(A) to (C. Step (B) was perforrred usi ng
4- met hoxy-ani li ne, and yi el dégarfiple58- (4- 15
met hoxy- phenyl ) -[ci s- 1- (2- phenyl - cycl ohexyl ) - pi peri di n

A YA D oW VRS L EAGE lohexyl)-piperidin-4-yl]-
2 e R e el ERSH ot fntbs?he“% gelohegy R piperidin-4-v
58ber(zehesudfngmidebt hoxy- phenyl ) - 4- et hyl -
[cis-l-(2-pheny|-cyc|ohexyl)-piperidin-4-y|]-

20 The title compound, MS (ISP): m/e = 519.4 (M+H"), was prepared as for example 1,
steps (A) to (C). Step (B) was performed using 4-methoxy-aniline, and yielded (+/-)-(4-
methoxy-phenyl)- [ cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl] -amine, which was reacted
with 4-methyl-benzensulfonyl chloride in step (C).

Example 59

25 (+/-)-4-Chloro-N-(4-methoxy-phenyl)-N-{cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-

benzenesulfonamide

The title compound, MS (ISP): m/e = 539.4 (M+HT), was prepared as for example 1,

steps (A) to (C). Step (B) was performed using 4-methoxy-aniline, and yielded (+/-)-(4-

methoxy-phenyl)-{cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-amine, which was reacted
30 with 4-chloro-benzensulfonyl chloride in step (C).



benzenesul fonam de 20 The title conmpound, M5 (ISP): W
= 519.4 (MtH+), was prepared as for exanple 1, steps

W@ 2004008L) . Step (B) was perfornmed using PCT/EP2004/001211
4- met hoxy-ani |l i ne, and vyi el ded ((4 )-(4-
nethoxy-phenyl)-[cis-l-(2-pheny| yclohexyl) pi peridin

-4-yl]-am ne, which was rea IV\%(}
4- et hyl - benzensul f onyl chl P9 step (C). Exanple
59 25

(k- ))‘M(meElcbloNa -pleny}-frongthmiyeNylcls-IN- phenyl-cfdolpixghiypliperidin-4-

c idin-4-yl]- benzenesul fonam de The
tlgrty]l eé}%gfr%'%% %é (ISP): me = 539 4 (I\/H—|+) was

prepared as for ex le 1 & Q. Step (B)
w%eﬁékfcsm?@@néshdﬁé{@)n@{mw a,rﬁ7|5| &+ e Wps Bregaed as for example
5 ( H/, stepd @) tWCWW@)W )3rf01[rﬁéc§usm 3 4 d1chloro aniline, and yielded (+/-)-

B e ey e e e e

I resdtapwitol- m&ﬁi@ﬁéﬁﬂéﬁﬁﬂ%yﬂ%ﬂdrﬁﬂﬁ@t%({@lml - 36
Exanpl e 60 (+/-)-N(3,4-D chloro-phenyl)-4-nethoxy- N

[cis- 1- (2-phenyl-cycl ohexyé)Q 1g§f| di n-4- yl]

- benzenesul f onam de The title conpound, M5 (I1SP): m e
= 573.3, 575.3 (M-Ht+), was pared as for exanp
1,(+&)dpShlorg-N-(3- {r@ﬂwxstpépnyﬁ)NwBﬂslﬁém&@nMCbbmé plperldm-4-vl]

10 3b‘én9érfe§‘nhl?c¥rfénﬁ&é| ine, and yielded (+/-)-
4-di chl oro-phenyl) - [cis-

@3 ot HOd ! s She Sridh st o e Spml 1
Stsee@)s ((E) to (B()aSt’ej) €B Hkas performed using 3—methoxy—an111ne, and yielded (+/-)-(3-
[ Crn%’c ?X}( Bt ew@ngﬁs fg% Ipoﬁrgg c%l %{3& ;}1%%\11}912 4—Yli amine, which was reacted

bmﬂeé@blgﬂrtbdmamd@foﬁ’ybChlpnd@ma@pp@)nd MS (ISP): me =
539.5 (M+H+), was prepared as for exanple 1, steps

15(A) to (Q. Step (B) was perﬁ:&ﬁﬂﬁ@'sys' ng
3-nmet hoxy-aniline, and yielded (+/-)-(3-

N Rt B G Hen ey iR b befidin-a-y1)-

-Bkhlz@fe@ulmlﬁasulfonyl chloride in step (C). 15
Exanpl e 62 (+/ ) N (3- Met hoxy- phenyl) - 4- net hyl -

h
AR B R Ry o
5 Js€ers (AMeeHK)), Step$B phwegiearfamed ufsmg 3e1nafdnpmear_1ﬂ1nes?tndp'selded (+/- ) (3-

20 (%eﬁaﬁ x he ﬁ Fc% {B)- 2P Q?glt)g&?ﬂdm}ﬂgﬁcﬁﬂ -4-yl]-amine, which was reacted

with 4- methyl-benzensulfonyl orlde in step (C
Example 63

(+/-)-3,4-Dichloro-N-(3-methoxy-phenyl)-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-
yl]-benzenesulfonamide

25  The title compound, MS (ISP): m/e = 573.3, 575.3 (M+H"), was prepared as for example
1, steps (A) to (C). Step (B) was performed using 3-methoxy-aniline, and yielded (+/-)-
(3-methoxy-phenyl)-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-amine, which was
reacted with 3,4-dichloro-benzensulfonyl chloride in step (C).



20
met hoxy- phenyl ) -[ci s-1-(2- phenyl - cycl ohexyl) - pi peri din

WO Zo0ylo720841i ne, which was reacted with PCT/EP2004/001211

10

4- et hyl - benzensul fonyl chloride_in step (C. Exanple
63 (+/-)-3,4-Dichloro-N (3-methoxy- phenyl) N-
[cis-1-(2-phenyl -cycl ohexyl ) pi n- 4-

- benzenesul f onam de 25 The tﬁ%rg’i’c@h‘pound I\/IS (1SP):
me = 573.3, 575.3 (MrH+), was prepared as for exanple

1, (4 t)e@ﬂx(ok)-N—QS ﬁfé)hoﬁt-ld‘anB)N-\[\as-1{(éﬂﬂmnytbcyclahsxy‘lgplpendlmzl-yl]
3-3%3;{% hge and yielded (+/-)-
oxy-phenyl)- [cis- 1-
(2 phenyl cycl ohexylgP pi peridi n- Jﬁ -am ne, which
waldhe titezompeunit MSEIP) anéat 52303 StAstRspRATed pS foF pxsanple 1,
| Rteph €8) 0. M&?@P&ééﬁe@f&%ef@ﬁ@?&ﬁ&ﬁbﬂ%&%a andFiclded (+/-)-(5-

[épgggxy( ﬁ%}yb (ﬂs-]c%p 5()9}"310 %1@%@1& 4),5[?1?& ine, Wthh was reacted
bevidendsiutd-baahsdfohhlchldridedin sepiound, MS (I1SP): me =
523.3 (MtH+), was prepared as for exanple 1, 5 steps

(A) to (C. Step (B) was pedéxg_{ng)?% si ng

3- net hoxy-ani |l i ne, and yi el -)-(3-

nEthox henyl ci s-1-(2-phenyl -c cIohex i peridin
- A+ DIN-4& Mo%l[)]@qn%greggd %czsﬁ}l(gfpheny cyclo e}Eyl )-piperidin-4-yl}-

4]feh%}{e§)ulhﬁﬁ;rga§ul fonyl chloride in step (C). Exanple
-)- N (3-Met hoxy-phenyl) -2-methyl-N- [cis-1-

gfﬂ*fhe % m%fflaa]hlﬁéy(%é)r?é M’ é‘l%é%ﬁ?&wiﬁ?mw as fag example 1,
5ktpd (AMIHO), svep@Wwﬁdmw ubiag 3&na1hpk)eaﬂ.ll1ne,sindp'$elded (+/-)-(3-

( rﬁ%@‘ﬂ’&i%‘%{ﬂ’ﬁ Fﬁ%ef‘%}?ga))d Qipelcgcélgﬂ(?lﬁ /plf?léc'r cglq -4-yl]-amine, which was reacted

n@hﬁn&ympthﬁrbdn)zedsulf@n}lcblzndhemgtbp Ykl ohexyl ) - pi peridin
-4-yl]-am ne, which was reacted wth

15 2- met hyl - benzensul fonyl chl otjdgi gsstep (O . 15

20

25

Exan'ple 66 (+/-)-4-Chloro-N (4- fluoro phenyl ) - N-

-1- phenyl - cycl ohexyl ) er.i di
béﬁé‘éﬁ’e@ or oMiA-GeonBhenyDNL %ﬂp y f@/ﬂé‘?@ffﬂ) -Bijpegidin-4-yl]-
52knZercMilfbnamidas prepared as for exanpl e 1, steps
(A) to (C. Step (B) was performed using

f | L%[ o ani '&e%sa(ﬁ‘gp)y p%ggg/?’ fvfﬁ)lﬁ‘g éﬁgrepared as foa example 1,
4- gydp]s.(amm@;) smp(gn) mqurémuleéajsmgﬂhﬂuoro anlhne, and ylelded (+/-)-(4-

47tﬁﬂ)|r8 PReAN SRS Yh M- GRloRE L pipRrid R y(] Qmine FYRIER Was reacted
with 4-chloro-benzensulfonyl chloride in step (C).

Example 67

(+/-)-N-(4-Fluoro-phenyl)-4-methyl-N-[ cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-

benzenesulfonamide

The title compound, MS (ISP): m/e = 507.5 (M+H"), was prepared as for example 1,
steps (A) to (C). Step (B) was performed using 4-fluoro-aniline, and yielded (+/-)-(4-
fluoro-phenyl)-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-amine, which was reacted
with 4-methyl-benzensulfonyl chloride in step (C).



(+1-)-N (4-Fluoro-phenyl)-4-nmethyl -N
[cis-1-(2-phenyl -cycl ohexyl) - pi peridin-4-yl]-

whewaeresul f onam de 25 The title conpound, NS FCSEP2004801211
= 507.5 (M+H+), was prepared as for exanple 1, steps
(A) to (C. Step (B) was perfor‘nséd usi ng

4-fluoro-aniline, and yield +[-)-(4-

fl uoro- phenyl)-[cis-1-(2- ph&g?ﬁlpiﬁ/%ﬁ ohexyl ) - pi peri di n-

4-yl]-am ne, which was reacted wth

4-(re) 43y4-Divedamn L (Ui thioyd-phbhyl)-Ne fris- 1 (Zphpn €y cloyl)-piperidin-4-yl]-

2 7 PCT/ EP2004/ 001211 -38 Exanple 68

(%%ﬁéeq?%%ﬁé&%%%r 0- N- (4-fl uor o- phenyl ) - N

[cis-1-(2-phenyl -cycl ohexyl )-Ei peri di n-ﬁ/;@yl ]-

berhedittesoninonadi M8 (1¥a: mi¢ T 86 bbrAsSdrdI+INE), plaspyepaxsd as for example

5G] std Fo4Ch Mt WAR Peith BRAT @ihab flli0Fo-8NANRI8d yRided (+/-)-(4-
B Ol R

Ajﬁqo&g— beny )¢5y ',(Z"EH%GHXJT FIBE%WP-T-WP?U‘%IRZ -yl{-aminie, which was reacted

f Iwieh ®4pdi€ilyto-benzensulfonyl chloride in step (C).

[cis-1-(2-phenyl -cycl ohexyl)-piperidin-4-yl] -am ne,

whi ch was reacted wth 3, 4-di chloro-benzensul f onyl

chloride in step (CO. Exanplée%gaég)l?§§-) - N-

(4- Fl uor o:FEhenyI ) - 4-met hoxy-N- [cis-1- L.

( A+phSnii-Fyaroagthenyl) Yi-methery-dN-beist 1 2jphenyleryclohexyl)-piperidin-4-yl]-

10 PaRAsaesHics R de The title conpound, M5 (ISP): W =
523.3 (M+H+), was prepared as for exanple 1, steps

A to (O. St B) was per in

4 e sdidsbimaundaMstep sl G0 RN Doy migapusd phos pramele L

- el @pbrpyB) wyﬁii}emgﬁsm eftiatbrniting, ind pinkdod (+/-)-(4-
C S _r.eac. - - e .

P rH g oo e R g RS AR whichras reacted

( 4witth @anethpiyehgnzensulfonyl chloride in step (C).

[cis-1-(2-phenyl -cycl ohexyl)-pi peridin-4-yl] -

benzenesul fonam de The titleggampeynd, M5 (1SP): Ve =

511.4 (M+H+), was prepared as for exanple 1, steps

s e R L e PS4 TS5 stohen) piperdin 1
f | peizenddiFeYdnhideci S- 1- ( 2- phenyl - cycl ohexyl ) - pi peri di n-
4-yl]-amne, which was reacted with
4- 11 uor o- benzen | _chl qni | {
71 he( t_}_tﬁq Sorﬁp?%imﬁgy)pﬁg%)?%ﬂ%?h}[ms), #Rs é%ared%.mkﬁnple 1,
[ citepsi(A) 2o (B Biep-(BY whopeforiedpisingrdi-fliorodanjline, and yielded (+/-)-(4-
b : 2 ] iy )
g SS90 ARG A ST DBl Shich s rstd
with 4-fluoro-benzensulfonyl chloride in step (C).

15

Example 71

(+/-)-N-(4-Fluoro-phenyl)-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-

benzenesulfonamide

25 The title compound, MS (ISP): m/e = 493.3 (M+H"), was prepared as for example 1,
steps (A) to (C). Step (B) was performed using 4-fluoro-aniline, and yielded (+/-)-(4-
fluoro-phenyl)-{cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-amine, which was reacted
with benzensulfonyl chloride in step (C).



steps (A) to (O. Step (B) was perforned using
4-fluoro-aniline, and yielded (+/-)-(4-

W0 bawakoreophenyl ) - [ ci s- 1- (2- phenyl - cycl ohexyl ) - pPEEEPI04601211

10

20

25

4-yl]-am ne, which was reacted th benzensul f onyl

chloride in step (C) WO 2004/ 07%34 PCT/ EP2004/ 001211

-39 Exanple 72 (+/-)-N(4-E uorg%enyl)-z-nethyl-l\l-
[cis-1-(2-phenyl - cycl ohexyl 44i n-4-yl ] -
benzenesul f onam de The title conpound M5 (ISP): me =
5@(F/-5-N-A#-Hijorowhsnyl)-@paethyl- N clsdlr- (2eplaamyl-eydohex§l) gtipqridin-4-yl]-
(@fef&&eglﬁ}om?h&g (B) was perfornmed using

uor o- ani and yielded (+/-)-(4-

f1 uor o- phenyl ci s- 1-(2- phenyl ,ohexyl [ er|d|n
%e]tltbfﬁom%ugmi[]}flﬁ (1A89: (méeg-c 5@% M?—I/-(I-h )s Wasypr)epaEe as for example 1,

f?k f@xi1 &eﬁ @ﬂs;f»oﬁyﬂer@ﬁhea bsl8g b @RAn{liak; adaaRtE(+/-)-(4-

[ cqué’r(i-P Qn%hé‘ﬁsyil ?Z-)Péle’&ﬂé&’glpsle?@( )p@PFrgﬁlﬂ 44Y1)ha]mlﬂ|§,(v§ufl} yps reacted
| uatopRbdihyl-beher3titnyyl fhibeide anegu{@onam de The title
conpound, M5 (ISP): me = 577.3 (MtH+), was prepared

as for exanple 1, steps (A) Step (B) was
perf ormed using 3-trifluor onEe’{aﬁI)ﬂqeqa?’m l'ine, and yiel ded

henyl | ohexyl di n- 4-y
((31 1) M—C&m@ﬁémhid(21%1123%/1@5%%&%@%%@#%5) ¥ ;N kgéefl%romethvl-

E)}; ﬁn%h@&fes ﬁﬁﬁﬁﬁ&ylfonyl chloride in step (Q. 15
e 74 (+/-)-4-Methyl -

CIS 1-(2 phenyl \ - 4-

3Therti1tiq RTINS, <f*l¢}ﬁ SRR 7 y)sﬁgﬁggi%? 0 For e for example 1,

t I stdpB (A@ fﬂ’(@l)n Step NB) (vhﬁ&forﬁieé using 3Ardlupdrhbthyl-awkne, and y1e1ded
a {

S P RS A
yiehidk evas Bcted with 4- chloro-benzensulfonyl chloride in step (C).
(+/-)-[cis-1-(2-phenyl -cycl ohexyl ) - pi peridin-4-yl]-(3-
trifluoromethyl-phenyl)-am nggmybibgh was reacted with
4- et hyl - benzensul fonyl chloride in step (€. Exanple

4- Vet
( 2(_+p§ﬂe+r§4e_ﬂéxlcl}l &ﬁé—%%@)phﬁpﬁle?ycéqhﬁxﬁ) Vdaerldw_ -4-yl]-N-(3-trifluoromethyl-
( Heiiyl) Bepragtfotamigbeny| ) - benzenesul f onani de 25 The

Ie conpound M5 (ISP): W = 573.4 (MtH+), was

Wa@[l) aéﬁ d%q%?r%%ﬁ@s W ¥ P ]/? ru%? %R&ﬁ ) INgs ?gkareﬁ §§>r(e@mple 1,

yi ﬂépibe(@) t¢ ¢C). Ptep (B) was performed using 3- trlﬂuorornethyf-amhne, and yielded
[ C('3+S7 L 452I—gb—§ﬂ¥1]1ﬂ (‘C}‘abﬁ&ﬁﬁy%@ermlﬂ = ill@(ﬁ‘-’tﬂﬂl‘z(é)ﬂomethyl phenyl)-amine,

am ne, ct ed

Wi whlch WS TRSHeq- vn&n%@pﬁm fbﬁﬁ%nselﬁ?ra&l Fﬁgnﬁﬁ Hs%t%Fb

Example 75

(+/-)-4-Methoxy-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-N-(3-trifluoromethyl-
phenyl)-benzenesulfonamide

The title compound, MS (ISP): m/e = 573.4 (M+H"), was prepared as for example 1,
steps (A) to (C). Step (B) was performed using 3-trifluoromethyl-aniline, and yielded
(++/-)-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-(3-trifluoromethyl-phenyl)-amine,
which was reacted with 4-methoxy-benzensulfonyl chloride in step (C).



WD 2004/ 072034 PCT/ EP2004/ 001211 -40 Exanple 76
(+/-)-4-Fluoro-N [cis-1-
w@ 2e0ploz20y4 - cycl ohexyl ) - pi peridin-4-yl] -N PCT/EP2004/001211
(3-trifluoronethyl- phenyl)- benAﬁpesulfonanlde The
title conpound, M5 (ISP): mle =%561.5 (MHt+), was
prepared as for exanple 1, b? Z‘?Z (A) to (Q. Step
(B) was performed using 3-trrefR thyI ani |l i ne, and
yielded (+/-)-
[ diHg-~)H4-FlRopddiafdis- b2 phhe;ok—y:’y@lehﬁ}qybrplﬂénﬁdin-@ﬂ]] -N-(3-trifluoromethyl-
( enyl )-am ne, which was reacted
ehgl)fqeﬂg{n% gér%lgﬁgglfonyl chloride in step (O).
Exanpl e 77 (+l
(2L WownéhWﬂéP)pm&T Pal- ﬁ(M—lﬁ*]), wag prepared as for example 1,
5 ( Ssté;fsl(A ttp(r(gﬁgﬁeiaxia)w formed &anget&ﬂﬁeﬁdﬂa&ﬁﬁa@rﬁﬂ@& dh@yielded

orearee -qu-nvggéé.ﬂw )i et enetiiE phongg)-amine, |

Washlple whoteaewdd m&tmgﬂﬁeﬂopbe‘nlzmutfml kftlorieiih stap (Cand

yielded (+/-)- [cis- - (2- phenyl - cycl ohexyl)

-pi peridin-4-yl] -(3- trlf|u0ﬁ 10 - phenyl ) - am ne,

whi ch was reacted with benzefnsu onyI chloride in step

ce 15 Exa le 78 (+/-)-2-Methy

[ cltd=)aN{(pis g rghenofk@stcbﬂ@xxl -lerlﬁétrfld’lthn,@y‘F![ﬂuﬂf?fB@tbﬂ phenyl)-
lolqggggggﬁugnadﬁagnyl) benzenesulfonanlde The title

conpound NB = 557.5 (M+H+), was prepared as

for e | e e
pe PR SRAprERiAg: 34% @@%)r s ot AT Mebrela gt G gamele L

Zostép‘s:KA) 1o (C). Ste IB) was performed using 3-trifluoromethyl-aniline, and yielded

St q,-}g rbel?%l ]O-?%ph 6% é%]gﬁ?cyﬁ epg}:qff]:drid’fn & %L (3(‘: |%1(1§1é%r0}net1‘1:}71 ggenyl)-amine,
wi whicR wmmytedtyedﬂmmmsmfnwl chlokideinigtep (Cht ep (C) .
Exanple 79 (+/-)-4-Chl oro-

15l ¢i s-1-(2- phenyl - cycl ohexyl) Ping@(e'ﬂi n-4-yl ]
-N-o-tolyl- benzenesul fonam d The titl e conmpound,

('\e/)?ﬁhg{*brsp ethylgltl-éﬁzg %?(&?péeg;;ﬁ@gdohg{zglb %(ﬁ%g-yggﬁé -trifluoromethyl-

UShRhyD-bedlzyhesalfomanidand yi el ded (+/-) - [ cis- 1- (2-
phenyl - cycl ohexyl ) - pi peri din-4-yl] -o-tolyl-am ne,

whi.ch .was react z le1,
R RSP B SR LA o oo
- Adteq @b ECBGtep (B) was performed using 3- tr1ﬂuoromethyl~an111ne, and yielded
20  (+/-)-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-(3-trifluoromethyl- -phenyl)-amine,
which was reacted with 2-methyl-benzensulfonyl chloride in step (C).

Example 79

(+/-)-4-Chloro-N-[ cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-N-o-tolyl-

benzenesulfonamide

25 The title compound, MS (ISP): m/e = 523.3 (M+H"), was prepared as for example 1,
steps (A) to (C). Step (B) was performed using o-tolyl-amine, and yielded (+/-)-[cis-1-(2-
phenyl-cyclohexyl)-piperidin-4-yl]-o-tolyl-amine, which was reacted with 4-chloro-
benzensulfonyl chloride in step (C).



(+/-)-4-Methyl -

[cis-1-(2-phenyl -cycl ohexyl)-piperidin-4-yl]-No-tolyl
wheoaeresul f onam de The title conmpound, M5 (| SRYT/EPI004/601211

503.5 (M+tHt ), was prepared as f?f{;l exanple 1, 5 steps

(A) to (CO. Step (B) was perfor" d using

o-tolyl-amnne, and yielded ( lﬁf&%s 1-(2-

phenyl - cycl ohexyl ) - pi peri d| t ol yl - am ne,

whi ch was reacted with 4-net hyI - benzensul f onyl

C hit1) 4 Mettyl N-bgis-1- C-phEmgnytlohedyl X pipedidid- 4B ot b N
[%&Z%negéfm%& cycl ohexyl ) - pi peridin-4-yl]-No-tolyl

enzenesul f onam de The titI e compound, M5 (| SP)
me = 557.4, 559.4 { prepared as for exfa
1, The titlcompoung, (] SPét@ée fésﬁ MM%ér)fwrsfa;rsprrgql Agtor examplel
50 s‘tcﬂds)(hj MGT)eStegmg) Wh@e@ﬁﬁm(edhsﬂr Ctb Bi-dmine, and yielded (+/-)-[cis-1-(2-

SRR R vk@ﬁé’ SR AN £methyt-

crﬂmerd&lfomylshlendéﬁjstep‘LEC)Exaan e 82 (+/-)-4-Methoxy-N
[cis-1-(2-phenyl-cycl ohexyl) - piperidin-4-yl]
-N-o-tolyl- benzenesul f onam egfitle conpound, M
(ISP) W = 519.5 (M+tHt ), was prepared as for exanple
1, steps (A to (0. ep (B) .was perforned using

o- (dtlyds 4~leﬂero-%1n[g15yl| -&- MYS-:;Yd?h Jpigeridio-47y) N-o-tolyl-

1opmgn&m&gﬂﬁwl )-pi peridin-4-yl]-o-tolyl-anm ne,
whi ch was reacted w th 4-nethoxy- benzensulfonyl

[c h'l" & I eecolrrrrlposutn I\/fSCi)ISP) m?nEl5§7 ﬁS 59% (1‘)1+141+5: was prepared as for example
(2t, ratep@ YA) @y(O) e (B)) waippefoidediudny biteli-amins, yid yielded (+/- )-[cis-1-

be zenesi;l f ?qﬁg}'ﬂlgﬁlp%%dl hi yté] éllrtedpas %g{r;}ﬂrg)lzgl\ﬁ%?éa%e}i with 3,4-

st @phlo(d\))enzen(lﬂjon)’&hécmi@ SWHéG@er f ormed usi ng
o-tolyl-amne, and yielded (+/-)-[cis-1-(2-

15Phenyl - cycl ohexyl ) - pi peri di nggdmypik 820-t ol yl - am ne,
\Nhl ch was reacted with 4-fluoro- benzensul f onyl

[ cldenb st ict PRy s e avesidiprh ikorteh

- bpsizenealibhaniid de WO 2004/ 072034 PCT/ EP2004/ 001211
-42 The title conpound, M (ISP) me = 489.5 (MrHt),

ared as 5 ) lel,
")c[h%gg E)OerPP%lll’rf‘flééPg (sl§gf Eg 9 5 (gdn-]?lﬁe), ) gfe%aﬂe@ a3 | forlekPmple
( +iteps (AQite {T). Sep (B) was performed usmg 0- tolyl—amlne, and ylelded (+/-)-[cis-1-(2-
20 phenyl-cyclohexyl)-piperidin-4-yl]-o-tolyl-amine, which was reacted with 4- methoxy-

benzensulfonyl chloride in step (C).

Example 83

'(+/-)-4-Fluoro-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-N-o-tolyl-

benzenesulfonamide

25  The title compound, MS (ISP): m/e = 507.5 (M+H"), was prepared as for example 1,
steps (A) to (C). Step (B) was performed using o-tolyl-amine, and yielded (+/-)-[cis-1-(2-
phenyl-cyclohexyl)-piperidin-4-yl]-o-tolyl-amine, which was reacted with 4-fluoro-
benzensulfonyl chloride in step (C).

Example 84

30  (+/-)-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-N-o-tolyl-benzenesulfonamide



phenyl - cycl ohexyl ) - pi peri di n-4-yl]-o-tol yl -am ne,
whi ch was reacted with benzensul fonyl chloride in
WGEL@p/0(20p4 5 Exanple 85 (+/-)-2-Methyl-N PCT/EP2004/001211

[cis-1-(2-phenyl -cycl ohexyl) - pi_%%ri di n-4-yl ]
-N-o-tolyl- benzenesul f onam de € title conmpound, M5

I.SP)... mMe = 5Q3 Ht+) d f I
ARy RO R e~ Vs PR O OB,
o-stapls YA anfC)eStep(B) whsqiedfmlm(e& hs1)1g paplyl-am{rR, addyielded (+/ -)-[cis-1-(2-
e A T R TR A
c epréngalfonyl shiepide @) StelEﬁ@npl e 86
(+/-)-4-Chl oro-N phenyl -N- [cis-

51- (2- phenyl - cycl ohexyl ) - pi pegyagighe 85 y1 ] -
benzenesul fonam de 15 The titl e conpound, MS (I SP):

me = 509.5 Ht) d f

ot @3- Men N st e ey SRRb S pise e Ty oot
arbenizéresuligrthnyide! ded (+/-)-phenyl -[cis-1-

(2- phenyl - cycl ohexyl ) - pi peridin-4-yl] -am ne, which

\évtaghe t?%ggo?%(o\%ndhl\/fkéggﬂﬁgﬁﬁe =REDZ BNV prePhiel b | 'eﬂample 1,
*f/t@P)S keet@ly BteRKBthperfor{r@ﬂswmg e2olykremjne, apd yiskdedyf-)-[eis-1-(2-

10° %ﬁgl-g;}dbh% }é geﬁﬁﬁﬁ@%s&kélﬂnﬁﬂiﬁ%ml}ihﬁ mw;ag &éggggglgldz -methyl-

as emé?nselifawdc o1l el%ftélibé )(A) to (C). Step (B) was
performed using aniline, and yielded

(+/-)-phenyl -[cis- 1- Example 86

(2- phenyl - cycl ohexyl ) - pi peridin-4-yl] -am ne, which

was, e t I

n(s+§f)é% %@%Xl%éﬁ %%#ggggeuor%qwiﬁwegﬁy yllyqi]e
[cbmzén«(sﬂlfmmnylle cycl ohexyl )-piperidin-4-yl] -
benzenesul fonam de The title conpound, M5 (ISP): me =

1549?h§t1£1 %ﬁﬁauﬁQﬁpr I?P)ahﬁg ~35§)9fSQM-EPIH)”ﬂ7|a§pﬂe,pal%a a f@fesample 1,
perforped ysin ni |

y| @mﬁe@ tH(C). Smé&gwaf performedysigsailiies yleldleg Es- ?pgenyl lcis-1-
DEE c@&ﬂeﬁﬁl éﬁhn -4-yl]-amine, which was reacted with 4-chloro-

din-4-yl] - whi ch
Ee%%%’hfeaﬁy"\ﬁh“f% I?Fﬁfgl@?“belnrz]ensﬁl %on;llm Qﬁl ori ::ig in
step (C). Exanple 89

Example 87
20 (+/—)—4—Methy1—N—phenyl—N-[cis-l-(2-phenyl-cyclohexy1)—piperidin—4-yl]-

benzenesulfonamide

The title compound, MS (ISP): m/e = 489.4 (M+H"), was prepared as for example 1,
steps (A) to (C). Step (B) was performed using aniline, and yielded (+/-)-phenyl-[cis-1-
(2-phenyl-cyclohexyl)-piperidin-4-yl] -amine, which was reacted with 4-methyl-

25 benzensulfonyl chloride in step (C).

Example 88

(+/-)-4-Fluoro-N-phenyl-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-

benzenesulfonamide

The title compound, MS (ISP): m/e = 493.3 (M+H"), was prepared as for example 1,
30 steps (A) to (C). Step (B) was performed using aniline, and yielded (+/-)-phenyl-{cis-1-



(+/-)-2-Met hyl - N-phenyl -
[cis-1-(2-phenyl -cycl ohexyl)-piperidin-4-yl]- 5

whemwaeresul f onam de The title conpound, M5 (| SRYT/EP2004/601211

10

20

25

30

489.5 (M+rH+), was prepared as f%é exanple 1, steps
(A) to (CQ. Step (B) was perforred using aniline, and

i.2l ded [+).- [ -f.ci s-y1- . . .
E B R hPBNER i B e et wasensied v e
r dateashlfurtyhclfomadd inyskep (6Bnzensul fonyl chloride in step
(©. 10 Exanple 90 (+/-) -N-Benzyl-4-chloro-N

[cis-1-(2-phenyl -cycl ohexyl )Engnﬁgerggjl n-4-ylj-

benzenesul f onam de The title conpound, M5 (ISP): me =

523. 3 MH—I+ re ste
(f\*r/ A 8(Me§hy &%@ew@ &ﬁs E%Pﬁ@rﬁ@aﬁagwb-mm%ﬁéﬁﬁe
ambenydnebfthatide ) - benzyl - 15

[ cis-1-(2-phenyl -cycl ohexyl ) - pi peridin-4-yl]-am ne,

Wﬁ[ihg Htl\é%%fl{g%gflé,g\%é gStPtj' r:né/ ec—h %1@ 89_1\49—?—145 expastJrépoaQéd as for example 1,

( step} (N tBe(ﬁ‘z)ySte}df(BﬁB/V&syerme{ectusng_amhne, and yielded (+/-)-phenyl-[cis-1-
PO £% o S g

= bspzensul hloridey S@I\e@r ed as for exanple 1, steps

(A to ( C) St ep (B) was perforned using benzyl am ne,

and yielded (+/-)-benzyl-  Example 90
[cis-1- (2 phenyl cycl ohexyl) - pi peri di n 4-yl]-am ne,

[ c th. t.h uLf I
oG B P e e s e g p RIS o -1
(Henieﬂklslﬂﬂmhﬂﬁdehl or o- phenyl ) - 2- et hyI N-[cis-1-(2-phe
nyl - cycl ohexyl) - pi peridin-4- yl] -benzenesul f onam de
Tm-ﬁ;c;tfe c%rrg%%guﬁg (hﬁ? i eSP )523 qﬁg#ﬂﬁﬁh lga'égc%ﬂAsfor example 1,
((g}eps Shete (@B) St@g@b@qﬂfpgrﬁ@@@e gplﬁgbenzylamme, and yiel ed (+/ )-benzyl-
&sdiebbt-anidd - dvi-2lylesim{ie] which was reacted with 4-chloro-
{‘li délac n?' €;¥H r?saf Pﬂ;éis 1-(2- phenylW f:cyclaohexyl)-pi p
CHEGSYM ?/IIW] C}élﬁfl %m was 30 reacted with
2-met hyl - benzensul fonyl chloride in step (©. WO

2004/ 072034 PCT/ EP2004/ 0012 1Bxampld9Exanpl e 93
(+/-)-4-Chloro-N- (3, 4-dichloro-phenyl)-N [cis-

o AR ek ﬂf@ﬁé % PEPRE S Ptk

57b‘¢n.2_¢nesfﬂgomir1(1 was prepared as for exanple

The title compound, MS (ISP): m/e = 503.5 (M-+H"), was prepared as for example 1,
steps (A) to (C). Step (B) was performed using benzylamine, and yielded (+/-)-benzyl-
[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl] -amine, which was reacted with 4-methyl-
benzensulfonyl chloride in step (C).

Example 92

(+/-)-N-(3,4-Dichloro-phenyl)-2-methyl-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-

yl]-benzenesulfonamide

The title compound, MS (ISP): m/e = 557.4, 559.4 (M+H"), was prepared as for example
1, steps (A) to (C). Step (B) was performed using 3,4-dichloro-aniline, and yielded (+/-)-
(3,4-dichloro-phenyl)-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-amine, which was
reacted with 2-methyl-benzensulfonyl chloride in step (C).



51, steps (A to (C. Step (B) was perforned using
3,4-dichloro-aniline, and yielded (+/-)-

w@ 390440hoshl or o- phenyl ) -[ ci s- 1- ( 2- phenyl - cycl oheXy/EP20p4/01211
eridin-4-yl]-am ne, which was fcted Wi th
4-chl oro- benzensul fonyl chloride®™h step (C). Exanple
94 (+/-)-4-Nitro-N phenyl [ -
(2- phenyl - cycl ohexyl) - pi per:\g’f%@i 56/’?] klo
benzenesul f onam de The title conpound, M5 (ISP): W =
520-/3-4-Khldrp;N-A(Bd- dictd prar pliknyh) - Iﬂdczséx(@nphwyl’k¢yclcd1egﬁ$—p1per1dm—4-

(A%l Egﬁ&féﬁmﬁﬁhgﬁ“{ﬁ? \[/v?lsspirfor med using aniline, and

henyl | oh di n- 4- whi
e é&%még&q%h&&@%ﬁéﬁ%éa‘z&aﬂ& bty R prenars for example
sst PBt QIA é%ﬁﬁ] BP(1®) Pa pe&ftém):d AsiAg acdibhiphefvilindrand yielded (+/-)-

e B A R BTG Bristt Sl amipg wich vas

49ﬂ:a3ceﬂ MitthH)-chlsssbgizepsaifedylefldriddingep4Cj.on of
(+/-)-4-nitro-N phenyl -

[ cis-1-(2-phenyl -cycl ohex) rlx}5 @% gdin-4-yl] 2o
benzenesul f onam de accordi ng to e foI I ovm ng
procedure. (+/-) -4-Ntro-N pheny

( 2€+dh)e4rwltro;h§ipbh@ﬂ;1ﬂ) czsﬂr(ﬁmheevhcwlo}ne]wl) plperldm-4 -ylI-

wobepasresulsbanacde (0.05 g, 0.096 nmol) was suspended
|n I sopropanol (3 m) and the mixture was purged with

C hhe gﬂé’%&%@?@?&%ﬂ%ﬁ%ﬁ? -0 Pk s Dol K spamle 1

Ef@g e (G}] @t@t (iB) wasl paffornominsay dndlinreand vieldedl ¢+/-28henyl-[cis-1-

n e S PR L P i B b g 86 KB

f obenzesailfodyl(dhl@BR ig ste@2C¥) . Exanpl e 96

(+) - 4- Met hoxy- N- phenyl -N- [ci s- 1-

15( 2- phenyl - cycl ohexyl ) - pi per i @kg}nﬂre)gs] -

benzenesul fonam de 30 The title conpound M5 (I SP): W

= 505, 5 (MrH+ t hi
ﬁ)‘b/rhélﬁ(iﬂm@f -phveﬁ)srl- Y cz%—l n —phe¥1yf cyc%]&axy -rp? et n-4-yl]-

(+beﬂzeﬁe§mbh§mydel\l- phenyl - N-[ ci s- 1- ( 2- phenyl - cycl ohexyl
) - pi peri di n-4 WD 2004/ 072034 PCT/ EP2004/ 001211 - 45

ADTg SRR E BRSSP 4 49 2‘;@ pEes %%P%“T R kogenation of
59+ paroprar$iphienyl RS ftiare(2- phanyl-c@iohexylripiperidin-4-yl]-
Exéﬁllﬁ%ggswona&@ RBrdfrfple6 Mhd RoWdFprodlufd M N. ]

(+/-)-4-Nitro-N-phenyl-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-
benzenesulfonamide (0.05 g, 0.096 mmol) was suspended in isopropanol (3 ml) and the
mixture was purged with argon. Palladium hydroxide on charcoal was added to the
suspension, which was then put under an hydrogen atmosphere and stirred at room

25 temperature for 20 h. The catalyst was then filtered off and the solvent was evaporated,
leaving the title compound as a white foamy solid (0.039 g, 82 %).

Example 96

(+)-4-Methoxy-N-phenyl-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-

benzenesulfonamide

30 The title compound, MS (ISP): m/e = 505.5 (M+H"), was obtained by chromatographic
separation of (+/-)-4-methoxy-N-phenyl-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-



5
(-)-4-Met hoxy- N-phenyl - N-[cis-I-(2-phenyl -cycl ohexyl) -
w@r@enimBsn- 4-yl ] - benzenesul f onam de The tit| ePCT/EP2004/001211
compound, M5 (ISP): W = 505.5 (MtH+), was obtai ned by
chromat ographic separation of (*1-)
thox
[ Cyl benzesy sﬁgﬁy@%ﬁyela&ﬁg%ﬁo}mﬁp é(éP’ifBlPﬂ(ﬁD solution: ethanol (2
y | thb irepree €3 mlf, ehaivind8%dsopaoeaniol al heptdnenfiuy: Ghinnlahjpakvavelength:
a O m)/heptane (3 m),
ell%ljlgsh%ll ury'fgﬁo%g%{r}oggj{%%' hept ane, flux: 35 m/mn,
wavel ength: 245 nm retention tine: 32.5 mn.]
Exanpl e 98 (+/-)-N-(4-Fl uor dExsmadg 9% - N
[cis-1-(2- hydroxy 2- phenyl - cycl ohexyl ) - pi peri di n-4-yl ]
5- J=)- m&mzs i¥1-Be] cds1 - (ﬁﬁhéﬂ)ﬂk?d&l@éﬂ?l)%ﬁeﬂﬂiﬁ-zl-yl
pr.epar ed s |I ustrated in schenes and
RFEENSRIRATLE i on t o

4- (4-fl uoro- phenyl am no) - pi peri di ne-| -carboxylic acid
t eTlie tithudopt pcamideMS (T8P)améo+505.6 IMHH )5 Bacobtaipedby Cltonmtographic

%para%bn gg (-fQ/ %étkf)%}{ ni\reﬁ%g%gﬁéﬁ!-g-gi %"ﬁ nﬁé(c%glghg%i %1per1d1n -4-
acylbngﬁzege};ulfnnamm@nmnbnr)al eohems dGhiralpak AD, solution: ethanol
10t rﬁ]ﬂf&%@ﬁﬁé‘?@ LR %ﬁftio‘i’le?f/o]i@oﬁo nol th BepBR, Hux: '%fstrﬁleln, wavelength:

stir at” 20" room tenp rature for 18 hours,
re%ﬁﬂ%ewpﬁpﬁﬁl@%é%sé‘yéﬁched with sodi um hydr oxyde
IN (200 m). The aqueous phase was extracted wth

di chl oronet hane, the conbi nEthniplg88i c | ayers were
dri ed over anhydrous SOdI um sul phate, filtered and

RSB 5 A Bt o ipriin41
4 l(né‘elfobcwdmenzqznhldnyl am no) - pi peri di ne-1-carboxylic acid
tert-butyl ester 25 (11.1 g, 75 % as an off white

15 b Do e“ﬁ*‘fﬁ?még‘ﬁii’ﬁ%%*ﬁ%‘zssﬁﬁeﬁn”ﬁiﬁ' ol per’
S'oqnfmle@ﬁ?%#eba%%aégm oGt ey Phe oy P BT Girtel eerborylic acid tert
C aplagkastdr CT @& b6luti® bf bBoyl4-giperidoneF10.0g, 50.0 nmmvol) jn i,8-

di 81c or(hegﬁaﬁea(rfﬁo &ﬁ%?ﬁ%ﬁﬁvﬁif %S(I),ead é]u%] ;(IS%@@Z/ @Bqnﬂfl ﬁ} scftic acid (6.20
mmil,) 108 mam3l) 38d nedlhnxgrkaeetzmghorq&mdmdp d.8 8. 5. ?gmngd) After stirring at
20 nnpol&m tﬁ};eﬂw% ftof hb BGuA! the QITibE TRRE ﬁ%ﬁ@g\l}éﬁ'&h&pmth sodium

I on_nm xture was que

S ahy,d‘rgx)gb 1%@%%%}*&(@@%%%?’@ qxgr@ctemwytth dighloromethane, the

aq ied B?gcaﬁlcvl’%%rﬁ%&re Wlc@dvi Jnﬁiydtcﬁlb k&hﬁﬂﬁuﬂ[ﬂﬁ@e fitthred and
conbi ned organi C ay eraHV\Ere ried

s oaqqgﬁqlfggp% H‘aYaéuofT}Fet 1ssidpe WAt KGhER it fftgfr 9 pr%wgg& BBeapltate
V‘DEiZt@&PdrﬂZ& B34-(PETERPBaHIA6HA)-biperidiinef hearbesylireidiast-butyl ester

25 olfiiob 50 B B R, FITEEE) Rt RodsaTakban) "

-am no] -piperidine-|-carboxylic acid tert- butyl ester
(6(B) Acylatlon to 4-[(4-fluoro-phenyl)- 2/3 methoxy-benzoyl)-amino]-piperidine-1-

carboxylic acid tert-butyl ester. To a solution of 4-(4-fluoro-phenylamino)-piperidine-1
carboxylic acid tert-butyl ester (5.0 g, 17 mmol) in dichloromethane (60 ml) was added
triethylamine (5.9 ml, 42 mmol), 4-dimethylaminopyridine (0.21 g, 1.7 mmol) and 3-

30 methoxybenzoyl chloride (3.5 g, 20 mmol). After stirring at room temperature for 20
hours, the reaction mixture was quenched with saturated sodium hydrogencarbonate (50
ml). The aqueous phase was extracted with dichloromethane, the combined organic

layers were dried over anhydrous sodium sulphate, filtered and concentrated in vacuo.



g, 84 % as a white solid, M5 (ISP): me = 429.3
(MtH+) . (C) Deprotection to
wOoR{447d080r 0- phenyl ) - 3- met hoxy- N- pi peri di n- 4- yPEChEPON01211
de. To a 5 OC solution of
4-[(4-f1 uoro- phenyl) (3- et hoxy4genzoyl) am noj - pi peri

n.:f}glrz)resﬂ*?eglirfag ﬁﬁaﬁ)e[gr?)%%le %l’%tgmga%%?&gggon 1 to :!14[(4 fluoro-
t phéh)d)}(i}mm]hmq—hanmylx ~athind] -pipeidinerdtarborflieacid t&gt-butyl ester (6.2
';]%5(%5% Gk b W sdita W@Sﬁﬁ%@r—%@rﬁl\%ﬁﬁr reaction

was concen I'n"vacuo esi due was
taken in d|chloronethane and sodlun1d§droxyde (i.N)

THE) Repesserssiopriadk (4rlsorexphenyt ettmathaxydy wipesidirmdr Absazamide. To a
5 Loet B@luﬁ@ﬁ"@f @-EEQ} ﬂﬁ&% bifen Hy(gflﬁet‘h@fcﬁbéﬁzlo?ﬂ a@¥i8b]-piperidine-1-

?22 S '@rtr aéé St éﬁﬂ‘@ rogit r&%&%&%@ Bﬁgwas added

p I’tﬁﬂu@iohadtﬁ acidi(lit Erﬂ,t 14(! ﬁnmloBdAfter 1.5 hours stirring at room temperature, the

3?C£1f0|§ l@g{&gg%g g g?cgrﬁr{[e % ’1@1\/% rg O{i&’é @asﬁ%\@a %s}&ﬁgﬁlomethane
rriaad:soc’klﬁﬁl Bydrddside  1NY. Bhe Iaqegmxsepﬂlamwasfextracted with dichloromethane,
10 ﬁle % rmixééd E%%ﬁfc ay%psevoéﬁje)dn%h L@é@ﬁﬁ;&roﬁgsw%%ﬁ}b}ﬁyec fRted and

benzam d
s @pgeqr@m’c inagup- fThe mstﬂuigﬁ@ﬁ nu ether to provide a precipitate. Filtration

J‘R)XN %Tfﬁio?@fp'hgﬁﬂ) 4—11)1&51@%3@%@1@&&34 Ql-Eeanmédd”lQM( : % 80%) asa
no S, a exene oxide
mlg QY oS ; ?ﬁbP\é\gﬁ@t gﬁ)ﬂ%ﬁg was refluxed for
44 hours then cooled to roomtenperature and
¢ C(m) @mé[ﬁa’iitﬁﬂm of The- ) e it diver svpherd)-Nefrdns- lef2Rlerdrbgy-cyclohexyl)-

o DT P A TS Pl g O 5
( 4méthumy-Ol-piperiginy 4-i- benzamide1(3(00g, ylanee)- iaeehasied (30 mb pyas added
| ﬁ:é lghgx }S;U]de 9@ khaxy mn@(ﬁ?‘ \Zi0 48108 rRixfire Ya@efRiSedfor 44 hours

@pm:cp ed %oggn temperature and concen%rateddf%he res1$11|\1/|g Wa% boﬁe%)m ether for 1
( ﬂoxorﬂ%r( olddue rr@orﬁh&ﬁldér)atlﬁe E@pﬂﬁi@é-al‘ﬂ?ré&pl(tzﬁe Bikeratipn laghto (+/-)-N-

20 ( _,(,4 guq(p-( %{n}lrl -(ﬁ]—étrﬂ?%é]]ﬁﬁ-fxy %?}7 ?cgﬂghe 6 pggerij&m anyl?fS methoxy-
hyisbnaaoiidey815@0200p) s lighe Welbbvnsoi}dyMS@Slﬁenﬁoquzlér(Md)
e(lOg 23mm|) in 25 dlchloromethane(GOrﬂ) and

(’E@‘d‘%ﬁﬁa%%' 8%?’*-1@ P1RuBlo pHeS1ASR LRI YA clohexy) -

n thU evvas

0 iipenidingt- ﬂ&hgnza@mdoﬂ" osaisplytion of dx{-ordN-(HflupEr-a enYT) -N- ﬁmﬂs 1-(2-
3{?@5% é};lzlolmeﬂyl éanHth)yl Lzlnc;etﬁ@&ytwnwhf&xuoteg,\mmmol) in
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di hl10memel) hBli@reactﬂiﬂnﬁﬂwﬁﬁm cpblad e 026 and b selotied ofsulfur trioxide-
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goregﬁge w%%dﬁrgﬁﬁt&grélﬁﬂleﬁ%vﬂﬂhﬁ geMEHICBPMeOH 97:3) d2rodide (+/-)-N-
QLR TRRSS FIME R 8 A Sl 1P rslopsoRuRipaiginst Pidigpremide
35(0;8%l 8396 Xy 9 whitep@iliddMS$-(ASB)t fn/ S=re5. BMs-Hienzani de. To :
780C solution of (+/-)-N-(4-

(F) Preparation of (+/-)-N-(4-fluoro-phenyl)-N-[cis-1-(2-hydroxy-2-phenyl-
35 cyclohexyl)-piperidin—4—y1] -3-methoxy-benzamide. To a —78°C solution of (+/ -)-N-(4-
fluoro-phenyl)-3-methoxy-N-{1- (2-oxo-cyclohexyl)-piperidin-4-yl]-benzamide (0.13 g,




fl uor o- phenyl ) - 3=net hoxy- N-[ 1- ( 2- oxo- cycl ohexyl ) - pi per
idin-4-yl]-benzam de (0.13 g, WO 2004/ 072034

WeaDARPA804/ 001211  -47 0.30 nmol) in tetrahydPOf/EPHN4/001211
(2.5 M) was added phenyl Iithi ury(l 7 M solution in
cycl ohexane/ ether, 0.18 m 0. 3(51 . After 40 mn.

st n | on
0I g%)l]'})r t%ta %-&rm rvraa gd%%f( l\{%ﬁir% gf? &P&Sution i in
aq:udoh@capbmﬁmr, mnhﬁtSOmb) Vifiteh 4@3nh1y4 stiaing ait €78 °fhéhe reaction
OB ESFETAG S 61  T l cn
H@S rcsshdedwithsthyhrastaie-d; &Qﬁ@ﬁledd\’/’é%m% AFIE &' effe‘ﬁ'led over anhydrous
5( Qb@ﬁ%@étﬁ’ﬁ% Feldd dn@ RHEH LA in vacuo. The residue was chromatographed

‘hj;{y;eb' se TR EA 1 Dl e puprosphemm gt 1--
hérﬁfl%&lo]@:xyBéhﬁéncﬁﬁ -4-¢ o—\ﬁd(ﬁtiljétih)ofcyl\}l_b[anéziafd( (0SB:g, 34 %) as
%@?&%%Eﬁ%m 85'651 gk/gxw - pi peridin-4-yl]-4-ne

thoxy N- phenyl - benzenesul f ghe title conpound
was prepared according to the procedure illustrated in

10 s dHéNeN-[8is-1d@eHydrogpnp-hrenpasystaherylhpiperidin-4-yl]-4-methoxy-N-phenyl-

( hydr oxy- cycl ohexyl ) - pi peri di n- 4- one.
-I'l;en)zer; ﬁl@%a%m(i%S of 1, 4-di oxa- 8- azaspi ro [4,5] decane

14 100 1) t | d .
( w%@m%ﬁ?é@s@&@”pa& o s ProrRduse dbplsd in schemes

magduge was refluxed for 40 hours then cooled to room
terrperature and concentrated. The residue was

SRR 51 RSk PSS o s
15[ 40f5],4—d&ma83—glzla)pm3{é,l5¢dwm1(dl4 (R ZOQHQHOIMEI ofangd (%éjmh)i was added
> o%}}cgi XY \Qe(o ((_J[O gtge 100 31_4‘%(31 2 TR QedMb m&t@r@ lw‘d§ fe‘ﬂ'ﬂx&:f for 40 hours

di oxa-'8- aza-spiro -
| other aﬂ@lbd (qr@@n tFmPpegAtRs: angrIONCTHTadR ifbﬁ éeS(dzCPS V\h’ﬁ\S)C Wé’gatogml’hed
:nrixt?%{r”@ﬂe}icagl It DL ¥l ?BG&Qtqu“l)Qg p?@»fl&el@-éfﬂf-ﬂmnsihﬂ A-dioxa-8-aza-
nd stirred,for
Cﬁomggnci"g?&%?%(ﬁg?%? 5 Ybtiaps w%fdeﬁai“sa@g jmfe = 241.2

c oiFohdy 5}
20t O(Nfhg m xture, which was then basified to pH 14 by
sl ow 25 addition of 5N sodium hydroxide. The m xture

t d |
o S PSP b Bl st 120,
anfigsinonel) sodioyaes(dh prixtes traﬁdd whc%hyckpw Chhféie (10 ml). The
r e ugtld?é W%' Vlrarﬂ?eﬁ tf %5 o a‘?ﬂ sﬁ)‘reﬁlfé‘l&bh C@ﬂt&"é@b&% RABYm@mperature,

d i wmeo (%m!a)t ‘Mﬁfrﬁéde‘% tp/ th)e mwcaﬁngt it OWP@,@!FB %SIEWO&% 4§ py slow
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métcte%atg grllci Sne combgne grganlc extrac%'s weére dr1ed (V%I_Hn)nydrous sodium sulphate
and concentrated. The residual oil was purified by flash chromatography on silica gel,
eluting with methanol 0-5 % in dichloromethane. (+/ -)-trans-1-(2-Hydroxy-cyclohexyl)-
piperidin-4-one (0.830 g, 68 %) was obtained as a white solid, MS (ISP): m/e = 198.3

30 (M+HM.

(B) Reductive amination to (+/-)-trans-2-(4-phenylamino-piperidin-1-yl)-cyclohexanol.
A solution of (+/-)-trans-1-(2-hydroxy-cyclohexyl)-piperidin-4-one (0.68, 3.4 mmol) in
ethanol (4 ml) was treated with aniline (0.32 g, 3.4 mmol) and titanium
tetraisopropoxide (1.2 g, 4.1 mmol). The mixture was warmed to 38°C and stirred for 15
35 h. After cooling to 0 °C by means of an ice/water bath, sodium borohydride (0.19 g, 5.1

mmol) was added in portions, whereupon vigorous hydrogen evolution took place. The



(B) Reductive amnation to

(+/-)-trans-2-(4-phenyl am no- pi peridin-l-yl)-cycl ohexa
wWmoi04/0728360! ut i on of PCT/EP2004/001211

(+/-)-trans-l-(2-hydroxy-cyc|oh%ﬁ¥l)-piperidin-4-one

(0.68, 3.4 mmol) in ethanol (45" was treated with

aniline (0.32 g,.3.4 nool.)) anpd titani um

£ S sp saf dbited it and CbioRd seifed af oo tsmpggatore for 3 b

WelPhearda drion 386 famkerstilutedadt ethadd ad8 ghendet erithcBdbadigm hydroxide.
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M ag#g)@-m&'—m’en.ﬂgmﬂ{& @Jeﬂ&ihhlﬂyﬁ Lyt kLR ohd ((92121'%,)53\%}5was obtained as
added _dr to t ﬁ mn e

t .3 .
20s oﬁmﬂffﬁfh?w§lsi§>tM§ (& ):d?}?%%fﬁr"f@%%g dture for 1 h, then

guenched 15 with water (50 nml). The m xture was

_?_E tm P&l l_(i’oﬁygiﬁonttb (e s-)vil-inbthetcmN - [ B¢ 2toab ey(ldhoxyPepiperjdin-4-yl]-N-
e CO I hed organi C e ;
IS AT A P B i o
s uivphafshanytitabwitk Atmethexy-benzansdpharybehjorls, as in example 1, step (C).
Puyj fi gali i he-Qund: il
g2H/-’é%ﬁ%%é%??Lﬁﬁ%tbﬁ%ﬁgﬁb‘%ﬁ%rﬁl}??ff“ﬁﬁ o R hane. .
25( +hénpenesglfomiraidg! MAIE: s 429 BINCHE ) YL oRiPORA Ramb e foamy solid
(0.12 g, 53 %9 was obtained as 20 an off-white solid,
'\/5}16)'r@%’l}aram@oﬁﬁzchismu*hydr(@-zs@ﬂepﬁmwlohemppﬂperidm-Lx-yl]-4-
(b ea s A ey A Ssio dtbRRbbsleRe ¥ g, 1.0
( +thol irf dryRbeatyidasturaor (i el )i wisrrotlegity —2§ 4T andx solvtien of butyl
\é\ﬁ 1@\%'612%3 Qfé fnﬁ%&gnevs\nl(r%ﬁ% ﬁ"l},nf)bé i&gﬁéﬂz %?Q 5&&@%9\9{}&' The resulting

exa P _ .
30( +bolyitidn Wes $tixxed 8¢~70°C for 1 h, then treated with a solution of (+/ -)-4-methoxy-N-

SRR 12 b s 01202
obfaneldin dey tstraldrafuray (Al @b Lje reaction mixture was stirfed at —70 °C for 1
h, then warmed slowly to room temperature and stirred for 10 min. After cooling to —
78°C, the reaction was quenched with 20 % ammonium chloride (3.4 ml). The two
35 phases were separated, and the aqueous phase extracted twice with ethyl acetate. The
combined organic extracts were dried with anhydrous sodium sulphate and

concentrated. The residue was purified by flash chromatography on silica gel, eluting



(F) Preparation of
(+1-)-N[cis-1-(2-hydroxy-2-phenyl -cycl ohexyl)-piperid

WO pe044092034 4- et hoxy- N- phenyl - benzenesul f onan BPET/ER2004/001211
sol ution of bronobenzene (0.16 1.0 mmol) in dry
tetrahydrofuran (2.1 m) was cooled-to -70 C and a

. 14t Lt h 1.6 M
Ve elE® it bR e bR TRy 42 enyt
sdeoh@yrl)vpaperghn+4F)dh4anethm;CN-pherwl-h¢n2tehamlfbnaat®dMS(ISP) m/e
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tetrahydrofuran (2.1 m). TE@®R8d09on nixture was
stirred at -70 Cfor 1 h, then warned slowy to room

5 t €npay- mm@mmwﬁemﬂwyd&ﬂem) ipé&fidiar4-glpal-indthoikP-N-phenyl-
7%68 t he ]E act. on was quenched with 20 % anmoni um

). The two 35 phases were separat ed,

and the aqueous phase extracted tw ce Wi th et@gll .
addteditle cofipound, Vi 150k rotegah2ic5 EMt-HE b tveas\obtainedt hyechromatographic
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sggaégcgmymgf; f’%ﬂﬁ?ﬁ* gﬂg H@%ﬁ% 9. gﬂm GRREE 129{?%%111' Jﬂgd ]-4-
géllle theyuli nvldnez@@mse ompaid Pefr/arsbgmf%&i alpalgAD, solution:
10 WeEth@P(‘ZrlﬁI)ﬁHe 9&115 ?/‘hﬂ)", eHitfolat PG% 'éﬂ{ahaﬂﬁ heptane, flux: 35 ml/min,
cig L (2 dr ox
! % Sd}%,er,eyea ign &1 ]%9 g
- 4 rret hoxy- N- phenyl - benzenesul fonam de, M5(1SP): me

521.5 (M+H+), was obtai ned Bsampletidle foany solid
(0.093 g, 69% . Exanple 100 5

(Z)> i %'m@lﬂ%‘% R P AR R R RESH Ny
n@en@ miel\/B(ISP) me = 521.5 (M:H+), was
obt ai ned by chromat ographi c separation of

15 ( "T/he)tltlél‘c[)ﬁip%uﬁd (Ms I(']SS'P') Oy =2 5@1"'53 VLY Ghahdeathdd By gebhfdtographic

CRPRAR g T %&ﬁ e R R S By clohana pliesth §-v1-4-
mrﬁéthﬁﬁi e(n&l Bér)zen&blfbnﬂmde ba% chirabsodhminiChiplpak 4D, solution:
)/ @e@ﬂ%?’aﬁi d:iqu)t f 1%‘%)%%1&1@’1 1nrl'§etp‘1?eﬂ1te! Alk: t35 R min,

[ozvasre]tngth MHpdrroxretedtioh dimyd: 3@)‘56[rruhéxyl ) - pi peridin-4-yl]
- 4- met hoxy- N- phenyl - benzenesul fonam de 15 The title
20 conpound, M5 (1SP): m e = 5ExaBpleN®BH), was obtai ned

?y(f?-? %@t‘ﬂ%@%ﬁﬁn 3\?—@1%/ "ll-tz(b edr%g Xy-2- he %l—gzr;loh_e)gl)plenrplealdm-4-yl]

‘mﬁﬂﬂ"}’ enyI benzenesulfonam de on a
ch| ral col um [Ch| raI pak AD, solution: ethanol (2

m'])HehﬂIétc@ﬁﬁ)o(lﬁdflMB (Iﬂi)umveoﬂ ssia%ﬁt}h“fa)mdts prépdied ‘a@f@e example 99,
f I %1 rg gn retention HEj
Steps (A 1o tep (B) Voas per otined usmg 4—c oro-aniline, and ylel d (+/-)-trans-
25 2-[4-(4- chlorofphenylamlno) piperidin-1-yl}-cyclohexanol, which was oxidized to (+/-
)-2-[{4-(4-chloro-phenylamino)-piperidin-1-yl}-cyclohexanone in step (C). This was
then reacted with 4-methoxy-benzensulfonyl chloride in step (D), yielding (+/-)-N-(4-
chloro-phenyl)-4-methoxy-N-{1-(2-oxo-cyclohexyl)-piperidin-4-yl]-
benzenesulfonamide. The final step (F) was performed with bromobenzene.

30 Example 103

(+/-)-N- (4-Chloro-phenyl)-N— {cis-1-[2-(4-chloro-phenyl)-2-hydroxy-cyclohexyl]-
piperidin-4-yl}-4-methoxy-benzenesulfonamide



20 Exanple 102 (+/-)-N-(4-Chloro-phenyl)-N [cis-

1- (2- Hydr oxy- 2- phenyl - cycl ohexyl ) - pi peridin-4-yl]-
wal200pi3d/ - benzenesul f onam de The title conpouPd/ERED04/001211
(I1SP): me = 555.3 (MrH+), was prepared as for exanple
steps (A) to (F). Step (B) Was per formed using

99,

4 | , d

2-'[([i~l ‘%1%%8%?319}1}63 gﬂézﬁ&?’ gk f?o') E?% %@LHE &rrv\%rs]f?mpa&%e}sg%%wple 102,
olstepsvii ctio (Fa S hexind]l steel(R) avag phrformed with 4-bromo-chlorobenzene.

)-2-[4-(4-chl oro- phenyl am no) - pi peri di n-1-yl]-cycl ohex
anone in step (C. This wasExdoslalféacted with

e Sl P“f"r“?‘ %%#*12-2‘%;?-25 5 ﬂﬁéadyﬂ’é&v%‘-’z-‘*ﬁ%r;’w ool
> (Pllm sthpxypbenzenenu

benzenesulfonam de. The fi naI step (F) was perfornmed

W"ﬂh'% tf?{!’eQ BRRROAENS ( WB% 4 O +65), WasNrepared as for example 102,
( gtegﬁ[ (%Rg[ﬁwignay t’qg/ &')M p&{fé{rﬁ%\ﬂﬂl ]4—bromo -fluorobenzene.

pi peri di n-4-yl}-4-net hoxy-benzenesul f onam de WO
2004/ 072034 PCT/ EP2004/ 0012Efample@03he titl e conpound,
VB (ISP) W = 589.3 (M+H+), was prepared as for

e ( 3 | Aal Ste 1S, ST

AP R Rl MR RE P b Byarc g bRl SRRl Bt Biperidin-4
10(*/1 f}nmﬂu(w-mzmqsuﬁwmd}e-w{cu s-1- [2-

(4-fluoro-phenyl)-2-hydroxy-cycl ohexyl] - 5

plmerﬂﬂéldcenép-oﬁhh Mis! %yebesw itk *ﬁomrpr@kerérdws ﬁag Edagnple 102,

conpo e ed as

{ GIoPeY Ahi9 &ﬂ(‘i’z na%ftslb@(‘%s Hebfo Wzlthé e HER (F)

was perfornmed with 4-brono- quorobenzene Exanpl e 105

(+/-)-N(4-Chl oro- phenyl ) - NExample 106

[cis 1- (2- hydroxy-2-pyridin-3-yl-cycl ohexyl) - plper|d|n

A A0 AL a1

15fdrme shaptbenzorsulfonaeide (A) to (F). The final step (F)
was performed with 3-brono-pyridi ne. Exanple 106

( "The)utN'Jo gﬂlnﬁr MSFUBP)VHG £~|'569 4 (M+H+) was prepared as for example 102,

s (4) oy Bt s8nLBibesbor et b 2 Peres kg,

st%
I\/IS (ISP) me = 569.4 (MrH+), was prepared as for
exanpl e 102, steps (A to (E@mpIEHéWfi nal step (F) was
performed with 2-brono-tol uene. Exanple 107

(+/-)-N-{cis-1-[2-(4-Chloro- phenyl)-2-hydroxy-cyclohexyl]-piperidin-4-yl}-4-methoxy-
20 N-phenyl-benzenesulfonamide

The title compound, MS (ISP): m/e = 555.3 (M+H"), was prepared as for example 99,
steps (A) to (F). The final step (F) was performed with 4-bromo-chlorobenzene.

Example 108

(+/-)-N-{cis-1-[2-(4-Fluoro-phenyl)-2-hydroxy-cyclohexyl]-piperidin-4-yl}-4-methoxy-
25 N-phenyl-benzenesulfonamide

The title compound, MS (ISP): m/e = 539.4 (M+H"), was prepared as for example 99,
steps (A) to (F). The final step (F) was performed with 4-bromo-fluorobenzene.



(+/-)-N-{cis-1-[2-(4-Chl oro-

phenyl ) - 2- hydr oxy- cycl ohexyl ] - pi peri di n-4-yl } - 4- met hox
\anmﬂm7mB@henyl-benzenesulfonanide The titl e chopERPvd4/001211

M5 (I SP): We = 555.3 (M-HH), grepared as for

exanple 99, steps (A to (F). final step (F) was

performed with 4-brono-chl orEobenf N Exanpl e 108

(+/-)-N{cis- 1-

[ 2- (4- Fl uor o- phenyl ) - 2- hydr oxy- cycl ohexyl ]

- pGﬁérNdcua—-M(—ZyH}'dWXm@tm@H -428-cyclohexyl)-piperidin-4-yl]-4-methoxy-N-

]%{E%E} nam de The title conpound, M
P) ybe%ﬂéggsi%{\(/% was prepared as for exanple

eps (A to (F The final ste
peT]Pf‘o?‘i&n’e‘a)WQWdﬁfl\’bgr@%@ Y ei5r58Ben Merid %,wmparﬁéw@mxample 99,

PGégsRA) @ ID0TRd inal s&p (EXRaDbLfoRRd With 4-bMNmo-pyridi
5[ ci SPE:FL( ?2 {—IlyQ roxynazspg/)rlg)él f}% yl - cycl ohexyl )opl Seﬁedl n

-4-yl]-4-nmet hoxy-N- phenyl - Qenze | f onam de The
titie conpound, MS (ISP): mf amPgez];%4 (MrH+) , was

prepared as for exanple 99, st egs (A to (F). The

f i (valt)-St wlf@)mepérmmdl&d )Ulfrdyhlo exybepiperidin-4Hyl et-methoxy-N-
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10 pr@@@r(eqi t@EF 8f Dhe £XARRPEF PRas dpetrﬁ)rﬁfe& mﬁth(a%rdr@o@ﬁldm@he
final step (F) was perforne br onmo- pyri di ne.

Exanple 111 (+/ )-N- [cis-

1- (2- Hydr oxy-2-o0o-tol yl -cycl olﬂ%w?lle) -Ip}i peridin-4-yl]

- 4- met hoxy- N- phenyl - benzenesul fonam de The title

c ol euN dplSNEX%Hﬁh)oxy\Béo tolFagyclohexpHpiperidins 4yl lepanathioxysN-phenyl-
%e&m 15 steps (A to (F). The final step

(F

was per orrred with 2-brono-tol uene. Exanple 112
( ) N (4-Fl uoro
e:,ggmgo Mﬁo )%:/Fndﬁ E)@)”[F;)‘L-(Mﬂér 3 Wpﬁpx@pg,qefi as for example 99,
15 ?l JST%SWQQ} Yo @nlﬁ@ﬁﬁéﬂsfﬂ@mv@ﬁpéfﬂﬁniedtvh& zorgaonduchéd

was prepared as for exanple
99, 20 steps (A) to (F) St fﬂ@ v%as per formed using
4 fluoro-aniline, and yield rans-
4- (4-f1 uoro- phenyl am no) - pi peri d| n-1-yl]-cycl ohexan
ol }+/v0hNdl4—Ehasroopd1 - [cior1¢ (2¢Hydroxy-2- -phenyl-cyclohexyl)-piperidin-4-yi]-

2- i%nétﬂoﬁ (z%égﬂﬁ’ﬁﬂirﬂﬂ'eno) pi peridin-1-yl]-cycl ohexan

one 1 n step I's was then

The title compound, MS (ISP): m/e = 539.4 (M+H"), was prepared as for example 99,

20  steps (A) to (F). Step (B) was performed using 4-fluoro-aniline, and yielded (+/-)-trans-
2-[4-(4-fluoro-phenylamino)-piperidin-1-yl]-cyclohexanol, which was oxidized to (+/-)-
2-{4-(4-fluoro-phenylamino)-piperidin-1-yl]-cyclohexanone in step (C). This was then
reacted with 4-methoxy-benzensulfonyl chloride in step (D), yielding (+/-)-N-(4-fluoro-
phenyl)-4-methoxy-N-[1-(2-oxo-cyclohexyl)-piperidin-4-yl]-benzenesulfonamide. The

25 final step (F) was performed with bromobenzene.

Example 113

(+/-)-N-{cis-1-[2~(4-Chloro-phenyl)-2-hydroxy-cyclohexyl]-piperidin-4-yl}-N- (4-
fluoro-phenyl)-4-methoxy-benzenesulfonamide



reacted wth 4-nmethoxy-benzensul fonyl chloride in step
(D), yielding (+/-)-N(4-fluoro- phenyl)-4-nethoxy-N

W@ 204/02208x0- cycl ohexyl ) - pi peri di n-4-yl ] PCT/EP2004/001211
- benzenesul fonam de. The 25 final_step (F) was
performed with bronobenzene. 'Q%ﬁle 113

+ha ) - 1-
E 2‘_1'{1%’_{1@%? ol go%h\ﬁ SISE) Wa r"o%@ SC%TI-éTh)eWF }Jrepared as for example 112,
- pbtepy (AQitn{B). Th} filkl step-(F) was performed with 4-bromo-chlorobenzene.
fl uor o- phenyl ) - 4- net hoxy- benzenesul f onam de WO
2004/ 072034 PCT/EP2004/00122I1§Xa Iﬁg Ibe title conpound,
I\/IS (I1SP): W = 573.3 (MtH), vvas prepared as for
le 112, steps.(A). to The flnal step (F) was
o F Tk Neld- Mot BomBA ek loPolichiehenpik Ao vt ayclonexyl)-

5(+ erillir-4-yBlualethddyenkdnebhifdragnide [ 2-
b?pl fjloro pﬁenyl) 2- hydr01§<y cyc?l olh?exyl] - 5

0X fonam de e title
coﬁ§8hﬁa Coripdprds S TR b S SR SRRk ek g G xfimple 112,
f ostepx@pypb €F)1 The finsltsegpF] Aps perfdrﬁ‘)ed Wlitieél -brarab-fhicegbenkdne.
was perfornmed with 4-brono-fl uorobenzene. Exanple 115
(+/-)-N-(4-Fluoro-phenyl)-Npg ple 1
[cis-1-(2- hydroxy 2-pyridin- 4 n} cycl ohexyl ) - pi peri din
-4- 10 yI ].-4- met hoxY benzenesul fonam de The title .
coffola¥d( 4—33’501(q- Inid cis- 15@chyadroxeppyridigad-ve ppeheayl)-piperidin-4-
10aS ylf A methdRPbendehdsulfonbgide (A) to (F). The final step
; was pertornmed with 4- bronD-pyridine Exanpl e 116

N (4-Flu +
[ cﬁle% ille Sommboitt SIS (5P b 1 590 QU e prepos s frgeamele 112
- 4stefdS(A)ltd {B). The fioxlystdpe(ly waeperfdrcrmdmdm “Poembittykidine.
conmpound, M5 (ISP): me = 540.4 (N%FH) was prepared
as for exanple 112, steps ( . The final step
(F) was perforrred vvlth 3-bro yr| I ne. Exanple 117

N [¢C -2 henyl - cyc| ohexyl
- p(t}e)rNdﬁ%EIHOSﬂ yherwl ;%t [ﬁféséyczrhy%(rsxv-%w%/ldm- ‘Yl}éYC)theXYD piperidin-4-

15t I‘iyﬂlzﬂ.lfh@ Jb)éhze@,hgﬂwnhnﬁ@@zenesul fonam de The title
corrpound (ISP): me = 589.4 (MH+), was prepared

F‘LS &S ng?‘ﬁbC? i’lﬁ rﬁhe gi{re (()—Qé}t l\({gﬁl %\;ﬁg Ef)reg:ﬁ%ed ya[sg?raeé(ample 112,

( +teps (tH)a:u $FR Thd fipdl-stapi (F) was pmﬁmtt}dd wittednpiremiormyyidpieper
i di n-1-yl]-cycl ohexanol, which was oxidized to
(+/-)-2- [4(4tr|fluoromathyl15X pyjam no) - pi peri di n-|
-yl'l 25 cycl ohexanone in step . Th| S was then

reacted with 4-nethoxy-penzensul f0{1
+/-)-N-[cis-1-(2-Hydroxy- phenyl—cyc ohexyl)-piperidin-4-yl]-4-methoxy-N-(3-

20 trifluoromethyl-phenyl)-benzenesulfonamide

The title compound, MS (ISP): m/e = 589.4 (M+H"), was prepared as for example 99,
steps (A) to (F). Step (B) was performed using 4-trifluoromethyl-aniline, and yielded
(+/-)-trans-2-[4-(4-trifluoromethyl-phenylamino)-piperidin-1-yl}-cyclohexanol, which
was oxidized to (+/-)-2-[4-(4-trifluoromethyl-phenylamino)-piperidin-1-yl}-

25 cyclohexanone in step (C). This was then reacted with 4-methoxy-benzensulfonyl
chloride in step (D), yielding (+/-)-N-(4-trifluoromethyl-phenyl)-4-methoxy-N-[1-(2-
oxo-cyclohexyl)-piperidin-4-yl]-benzenesulfonamide. The final step (F) was performed
with bromobenzene.



chloride in step (D), yielding
(+/-)-N-(4-trifluoronethyl-phenyl)-4-nmethoxy-N[1-(2-

W@@40520Bohexyl ) - pi peri di n-4-yl] -benzenesul f oPCIER®N4/001211

10

The final step (F) was perforned_ with bronobenzene.
WD 2004/ 072034 PCT/ EP2004/ 0012I153 ~-53 Exanple 118
(+1-)-N{cis-I- [2- (4- ChI hnI)

- 2- hydr oxy-cycl ohexyl] -pip %?IP %-yl } - 4- met hoxy- N
(3-trifluoronethyl-phenyl) -b enzenesul fonam de The

t i(t--0-No-deip DR q4-QWoriohBinyl) - hy&oﬁﬁ@doﬁ&ﬁlﬂ-tp)perlv:tﬁﬂ-él?ﬁ} -4-methoxy-
Pt e, o’%%élasﬂf%eﬁm"f@ s (A) to (F). The

4 brom) chl or obenzene. e 119 (+/-)-N {cis-1-
Zhetifle Fcpgmogné,rMﬁ)ﬂS)P_)gnfw ?(MS"‘H S,,ﬁ@@@gr?pared as for example 117,
- Qt @(A?ﬂﬁ?ﬁ"ﬂle}ﬁrﬂl B ¥O%Yas p¥formed with 4-bromo-chlorobenzene.
rifluoromet hyl - phenyl ) -benzenesul fonam de The
t|tIe conmpound, M5 (I SP): = 607, 3 (MtH+), was
prepared as for exanple 117, Xaniblesll%ps (A to (F). The
final step (F) was performed W th

4-(bbr-0N dis- b4 2- ¢ bhrorn ephen iy 2rlpfde o2 Oycloblexyl]}iperidin-4-yl}-4-methoxy-

[j\h 3? #ﬁ&%ﬁﬂ%&&%@%e&'eﬁeéﬂ%&a &l ohexyl) - pi peridin
trifluoromethyl-phenyl)-benzenesul fognam de The title
oo OSSR TSR mie 55673 OV FhDayss peems o eqfa expmple 117,

astdp? EA A Ehe XAl stéé(@k@ﬁ%eﬁf@)m&?wﬁﬁ%brgﬁﬁ) ﬂh(‘)’l@benzene

step was performed wth br ono- pyri di ne. Exanple

121 (+1-)-N

[Cis- 1- ( 2- Hydr oxy- 2- pyri di nEZ29Pleddf) ohexyl ) - pi peri di n

-4-yl]-4-met hoxy- N-( 3-

t r(itf)-06{ dsvibt(Hydrbeyr 2Hpyridant gtregado b miperidifieyl]-4trhethoxy-N-(3-
: = O M-H+) , was prepared

as gé{%gl;(e%'éﬂ%%'be%&efd%% Pﬂ §o (Fg. The P i ngl

step (F) was performed with brom)I_Pr ridine. Exanple
Zhe(title-cpmyoupd, MS (ISP): m/e = 590.40 (M+ was prepared as for example 117,

15 C ls§ep$ (A?fc)}'fpﬂ{me/ﬁr?ai Qe b WbasPeetoRREI WA th 4PbB&id-Biridide.y | ]

20

25

hox

tr| fl uor omet hyl - phenyl ) - ben enes If&r:am de The title
compound, M5 (ISP): nme = # was prepared
as for exanple 117, 25 steps (A) to (F). The fi nal
st(ep-)NF) ciwa 2 {iEydroxyr@ o ywidin 3 2oy dolpextyh piperidin-Exlddphethoxy-N-(3-
12t§iﬂ(1§!6&ét&§la¢hen l)é)enﬁenes fonamid g : .

crs-1-(2- 0X }' phényl -cycl ohexyl ) - pi peri di n-4-yl]
- 4- met hoxy- N- (3- net hoxy- pheng/ 8 benzenesul f onam de

The title compound, MS (ISP): m/e = 590.40 (M+H"), was prepared as for example 117,

steps (A) to (F). The final step (F) was performed with 3-bromo-pyridine.
Example 122

(+/-)-N-[cis-1-(2-Hydroxy-2-o-tolyl-cyclohexyl)-piperidin-4-yl] -4-methoxy-N-(3-
trifluoromethyl-phenyl)-benzenesulfonamide

The title compound, MS (ISP): m/e = 603.4 (M+H"), was prepared as for example 117,
steps (A) to (F). The final step (F) was performed with 2-bromo-toluene.

Example 123

(+/-)-N-[cis-1-(2-Hydroxy-2-phenyl-cyclohexyl)-piperidin-4-yl]-4-methoxy-N-(3-
methoxy-phenyl)-benzenesulfonamide



WO 2004/ 072034 PCT/ EP2004/ 001211 -54 The title
conpound, Ms (ISP): W = 551.4 (MtH+), was prepared as

wo en4exaspl e 99, steps (A to (F). Step (B) WasSI/EP2004/001211

10

15

20

25

performed using 3-nethoxy-aniline, and yielded (+/-)-
trans 2-[4- (3- et hoxy- phenylan1 5) pi peridin-I-yl]-cyc

(RS R innp s RER Tl Fat hy ) s earmaced gatpr expenple 99,

I (shapx ahprogF).rstgt @) V\(a@perﬁﬁhnai i nidieoxyradites sndvyielded (+/-)-
y Itf&?% ?g[)ély bx%@?n%%? %%ggﬁw{xhno )P?I%J rijcﬁlﬂ%'; nyl]S Efre?}{?@nd’ﬂy}nfli was oxidized

( 20 EKlo) @y{éf(@ﬁgggn]o)qz-ph drding)-pigaridin-1-y1] cyclohexanone in step (C). This
b%% %ﬁﬂéﬁét%‘@miqernefﬁhﬁ%%bﬁﬁhsﬁf 1 Hidridas s&?r(mr}q@lgmg (+/-)-N-

[ éSfaet wﬁeﬁw Whydﬂd%gﬁwgh@%% -Pipgtig@rd-glln- 4
)bkﬂizeﬁ'eﬁ&foh@ffﬂde T8e final step (F) was performed with bromobenzene.
N- ( 3- net hoxy- phenyl ) - benzenesul f onam de The title

compound, M5 (ISP): nmfe = 585. 3 ), was prepared

as for exanple 123, steps %@n?%N%EH The final step

(F) was perforned usi ng 4-chl oro- bronobenzene.

EXapiNe {deb-[2-(4- -QlﬂNOﬂdlestylj)=2-hydroxy—cyc10hexyl] -piperidin-4-yl}-4-methoxy-

A e

N- nmet hoxy- phen enzenesulfon de The title
Jﬁf)ﬁéﬁh&onwsup 9B ( Sf%gem fe %8P ( Mmﬂ%)waﬁﬁagpaﬁ?ctﬁaf%@mmple 123,
astep® (A PLoAFP. Eheligdl steis tFORGas pfoirfed ioing 4Blokd-babmsbaRene.

(F) was performed using 4-fluoro-bro %enzene.

Exanple 126 (+l-)-N E 1

[cis-1-(2- Fydroxy 2- pyrldln ﬁmyPeé élohexyl) pi peridin
-4-yl]-4-met hoxy-

mhmmm«;«. P@mmmsmmomimecmemﬂ {pépesishmdukt4-methoxy-

s prepared as for
g@é%?ge)ﬂioz’?ﬁlenygps Ag g# H@The final step (F) was
perforped usin - br onopyr i d| le 127 (+/-)-N
| &hg Eeompup SISt 1565 § (VMESED Dy plr agole 125,
ﬁls LA Y@ cbeyfir €tep (B)5was performed using 4-fluoro-bromobenzene.
oxy- phenyl ) - benzenesul f onam de The title conpound,

NB (ISP): me = 552.4 (N%FHP epared as for
exanple 124, steps (A to ﬁT%%$H2%f|na| step (F) was

performed using 3-bronopyridine. WO 2004/072034
PCF/H Mﬂlﬁ@-ﬁﬂow-gﬂvyﬂdm+yécid8he(x¥l) -piperidintdoyli-4nmethoxy-N-(3- .

[ henyl ulfonamid
ghiﬁdrog aﬁ’) 2ﬁ§?a%yg?%ﬂ%§yl) pi peri din-4-yl]
The tletﬂ: compound MS (ISP): m/e = 552.4 (M+H™), was prepared as for example 123,
steps (A) to (F). The final step (F) was performed using 4-bromopyridine.

Example 127

(+/-)-N-[cis-1-(2-Hydroxy-2-pyridin-3-yl-cyclohexyl)-piperidin-4-yl]-4-methoxy-N-(3-
methoxy-phenyl)-benzenesulfonamide

The title compound, MS (ISP): m/e = 552.4 (M+H"), was prepared as for example 124,
steps (A) to (F). The final step (F) was performed using 3-bromopyridine.



benzenesul f onam de The title conpound, M5 (ISP): me =
525.3 (M+Ht+), was prepared as for exanple 99, 5 steps
W@ 20040084) . Step (D) was perfornmed using PCT/EP2004/001211

4- chl or o- benzenesul phonyl chlorigg, and vyielded
(+/-)-4-chloro-N [ I

1- (2- oxo-cycl ohexyl) - pi peri | n 4 - N- phenyl -
benzensul f onami de. The fi na™® ]ﬁy ) was perforned

Wi th bronobenzene. Exanple 129

( ) -4 CliluroN-| dik- 1« 2-$yidr p 2y 2-phetmylarydoperahlypipetidiny ¢Hyly-phenyl-
°l¥e‘h|z Y¢bdamkperidin-4-yl}-N- 1o

pheny enzenesul f onam de The title corrpound VB

(1SP): = 559. 30 ( MtH+), repa as for

12Bhe tl’f%q @wqui Ms ( $i3) ¢S 5@15 B §M+§ﬂépwnggrew§d as ?or example 99,

5 ?eitépar(m% usi ste}h Wb@p@f&ﬁféﬂ@b@@@e@ﬁoro -Bexaemds€lphdRyl chloride, and
+
?1%1%{"%[])5%’5&%9 .T‘g'_[]i)%@g&};y@%q)%ﬁ é:%m:r]mdm 4-y1]-N-phenyl-

dbqneénsdlfana&nwe}"f‘méﬁr% steb €Rywashpenfpened withdremotenzehe
title conpound, MsS (ISP): W = 543.4 (MtH+), was
prepared as for exanple 128, feolsz9(A) to (F). The
final step (F) was perforweg us

4-f | uor o- br onobenzene. l e 131 (+-)-4-

[ cltd= 14-@blqaryrﬂvds@grlﬂ[lﬁvcmrﬂ-pbcwl)@;lmdé%&wc quw;?fﬁiﬂwﬂm-‘l-yl} N-
10" 4P1yejn]y1 Bgnz%geﬁtfgﬁy,hf&enzenesul fonam de The title

conmpound, M5 ( = 526.3 (M+H+), was prepared as

f o’gh‘gxﬁ?%ﬁ P/@%bpg%@%% F + Vg%s}#r%l)?gé &P fog' e)(ample 128,

( Hteps-(A) Gh(©Or Dhé\inal step (F) was performed using 4-chloro-bromobenzene.
[cis-1-(2-hydroxy-2-pyridin-3-yl-cycl ohexyl)-piperidin
-4-yl] -N 25 phenyl -benzen L{P?i: ] de The title
conpound, MS (ISP): W = 526.3 ﬁ??) was prepared as

f 128, A t The f tep. (F),.
e S NOBCR L B LT N R e
1sPPRERRIOH A0 Rt 6 Bxampl e 133 (/)4 Chl oro- N

CIS (2 Fydroxy 2-0-tolyl- cyclohexyl) plper|d|n 4-vyl

(1 %E;QS %@312 3/?:% @sh,.?'nn/ gwasgg &r@g-sllti o ng p* rT?re ik ’forl\é§amp1e 128,
128eps (1)30 QE)S Th&finilatpHF) wikperfornsid wingpt- ﬂlF()rovh@mobenzene

per formed usi ng 2-bronotol uene. Exanple 134
Example 131

(+/-)-4-Chloro-N-[cis-1-(2-hydroxy-2-pyridin-4-yl-cyclohexyl)-piperidin-4-yl]-N-
20 phenyl-benzenesulfonamide

The title compound, MS (ISP): m/e = 526.3 (M+H"), was prepared as for example 128,
steps (A) to (F). The final step (F) was performed using 4-bromopyridine.

Example 132

(+/-)-4-Chloro-N-[cis-1-(2-hydroxy-2-pyridin-3-yl-cyclohexyl)-piperidin-4-yl]-N-
25 phenyl-benzenesulfonamide

The title compound, MS (ISP): m/e = 526.3 (M+H"), was prepared as for example 128,
steps (A) to (F). The final step (F) was performed using 3-bromopyridine.



(+/-)-3,4-Dichloro-N [cis-1-

(2- hydr oxy- 2- phenyl -cycl ohexyl ) -piperidin-4-yl] -N
w@b@aypr2obenzenesul f onam de The titl e conmpound, POMSEP2004/001211

(ISP): me = 559.3 (MH+), was pr pared as for exanple

99, 10 steps (A to (F). Step ( was perfornmed using

3, 4-di chl or o- benzenesul phon)ﬂ i [ de and yi el ded

(+/-)-3,4-dichloro-N [ Xam

1- (2- oxo-cycl ohexyl) - pi peridin-4-yl] -N-phenyl -

befiz sl aroa¥F| die 1-(ZHEydroxaR-os todyl-dyelphewgyd) - pipefidinage 6l | -N-phenyl-

b imhengage, Exerple 195 ”
exy

2- (4-chl h hyd | o
[ Tlé@hﬁ@m%lgouelﬂg% 8}ISIN p%érﬁ)ﬂg’gﬁéﬁ;&ﬁ s WRY pisamicd as fexample 128,

t
Sp'ﬁet%,%#%%ﬁ?’?%%e HRlMep O i perlontid dofgbbitbmatitene,

final step (F) was performa usi

4- chl or o- br onbbenzene. PT"S]BM
(+/-)-3,4-Dich|oro-l\|-{C|s 1- [ 2-

( 46/ upu-Diphlery N)-fcd- h{2hpdrpxp-Peplahekgiclohepylpgipedidin-4-yl] -N-

0] 0 nesul fonam de The title conpound,
l{‘%’f’y% MJ%Q%(NH—H) was prepared as fo?p
exanpl e 134, e (F). The II nal step (F
peThQ)Flﬂ%@PfHBq)lﬁ?gi AF& Glgﬂa' avgro‘ﬁﬁ@é%bfﬁ wagRreppied ag example 99,
10( +£teﬂs @040 B C@ﬂeﬁ D) j3&"as p&tsinied us1ng 3, 4 d1chlor0~benzenesulphonyl chloride,
2) f) :’fgl iﬁ] perl n- 4-
Rend g o e Dr e acrrinte b PR AN phenyl-

VBb érlzefdulfofih@ide. BROfiRal (e F) wasysesfopined avithtbramabenzene.
exanpl e 135, steps (A to (F). The final step (F) was

performed using 3-bronopyridine. ;Examle 138
(+/-)-3, 4- DichI oro- N- Tllfipté

[cis-1-(2-Hydroxy-2-o-tolyl-cycl ohex pi peridin-4-y]
] - (/-8B 4dPichlpko-bb friehd2(4-thlozerphen évdmwe@hexvl -piperidin-4-

1spcgl’}§@§99n4yﬁ%ﬁ2&$sulfoﬂn{f@@ title conpound, M5 (ISP):

was prepared as for exarrpl e 134,

3;%&6 tlgcA%(P%g@grgi l%%&g Lol i‘)tfa%&@fl F%I ) Was reerpfaPed as (gor example 134,

( +éteﬁ)s M) (4 (EhThe Gnpllvespy(F) wléls pérorsred using 4-chloro-bromobenzene.
1- (2- Hydr oxy- 2- phenyl - cycl ohexyl ) -pi peridin-4-yl]- 5
3- met hoxy- benzam de The titl %ﬂnp d, M5 (ISP): me
= 519.4 (MtH+), white foam ﬁv\)/felas prg}bwared as for
exanpl e 98, steps (A) to Step (A) was perfornmed . .,
usi-hig)-a-4cBicbloso-afrdis-d2- (é—%!@ow pheyd)-2-hydroxy-cyclohexy! (y1)-piperidin-4-

20  yl}-N-phenyl-benzenesulfonamide

The title compound, MS (ISP): m/e = 577.3 (M+H"), was prepared as for example 134,
steps (A) to (F). The final step (F) was performed using 4-fluoro-bromobenzene.

Example 137
(+/-)-3,4-Dichloro-N-[cis-1-(2-hydroxy-2-pyridin-3-yl-cyclohexyl)-piperidin-4-yl]-N-
25 phenyl-benzenesulfonamide

The title compound, MS (ISP): m/e = 560.2 (M+H"), was prepared as for example 135,
steps (A) to (F). The final step (F) was performed using 3-bromopyridine.

Example 138
(+/-)-3,4-Dichloro-N-[cis-1-(2-Hydroxy-2-o-tolyl-cyclohexyl)-piperidin-4-yl]-N-
30 phenyl-benzenesulfonamide



4- (4-chl or o- phenyl am no) - pi peri di ne-| -carboxylic acid
tert-butyl ester which was acylated to

Wa 2004472084 or o- phenyl ) - ( 3- met hoxy- benzoyl ) - am neQF/pPWes#/001211
di ne-|-carboxylic 10 acid tert-butyl ester in step
(B). This was then deprotected td-

N (4- chl or o- phenyl ).- 3 +
s -CREIIBPB%@M ﬁI-Sf)w/-eo%ﬁ%MéH( GWas Freparkastgexample 134,
wisteps CAclodq R Xt dinakitele( ) avag ipedforrhed using 2-bromotoluene.
-N-(4-chloro-phenyl) -N- [trans- |

- (2- hydroxy-cycl ohexyl ) - pi Bramplen3%d-yl ] - 3-

nﬁ_ﬁ?_m% ﬁlﬂ(fﬂ%f) ‘%IE §ﬁ1§P%§)i ng’%l )gy@ﬁ-ﬁ_ﬂgnygl—cyclohexyl)-p1per1d1n—4 -yll-

5[ B=1 Xyzrbeyzallmﬂexyl ) - pi peri di n- 4- yI ] - benzani de in
step (E) and reaction with phenyl 15 [ithium[step

( "_I)h]e titl%‘iofn oﬁﬂ@ N5 US@) (‘Iﬁfg’oyfyjél b1+ 17§, v3uABAR; was prepared as for

( gqug}akgﬁyst@sdAQ QFI) %92 K%h‘émef foﬁlinﬁ@ Bpigg d- Cj}l%rp]amhne, and yielded
- 4- (rl%}ﬂ@mypﬁ%nyl(aanré@)e @ﬁ&m@fle&bk‘bdxyﬁe Azé wwhﬁxp Ba& Wigich was
un

:)-h g’ﬂtﬁleé l&‘ge %ge OI&BWYQ f’z@)eth% %gp@lgg a(r%n{)mn;(% dmeﬂs1 -sarboxylic

10 f ianidltexstbaypyl €Bter invassepp@:) f Bliisnerds theh rgp@tdutaainot™N(4+ehro-phenyl)-3-

[ rgh ﬁ)@—%ﬁﬁ%l 1@4—21—15%19%1?&%21 (%1 er)e(ac]tsd vrx)rllt% e¥clodbexelae min]:e to give
) DO Bl b rH N s 1 Lt by A5 oo CAr o e A 1]-3-

?n?etﬁoﬂ/sger&a&ﬁ‘ﬁ%l'[@e ( (ﬂﬁcﬁ%h%g -@/5) ﬁ\p(ll @Bﬂ@fﬂlbﬁerg@ -3-methoxy-N-
_5[} Zé%ggrﬁ()ra@he)g{})cplyp 1aé§y13 bﬁnzamlde 1er{ stglg (E) and reactio

15 Toikhitanisted-(P)ned tockhe it combbaxd bf theagdrfipleer t - but y|
ester which was acylated with 4- fluorobenzoyl

chloride to 4-[(4-fluoro- beEzambl):lpetol yl - am no]

Sggg?-g%fas-%# gfy box | It%gré FW%? e Q CPIP c}/ilrl-f}?lﬁ—i[mietrl]mxy-N-(&
4mdthmxyeph¢mi)pimnzmasuﬂegdm1dhl- p-tol yl -benzani de (O,
and reacted wth cycl ohexene oxide to give

( "I/he)tltl% CMF%%ER%’W§ ISP): / &= 56 3 (M+H » WASs pr 4parT(1 as for example 123,
oxIR to

trans- r oX cyc o exy
20 pSEe@p %l%ve(ﬁi e@@a geR(F (w;aﬁ]per CEW%% bremo
- (2- oxo-cycl ohexyl ) - Pi peri BkdinfteMl] - N-p-tolyl -

(+/ )-4-fluoro-N
benzam de in step (E) and reaction with phenyl [ithium

Wb B S RO SOt e R A N-p-toly
( Benjanhde[ ci s- 1-
(2 Hydr oxy- 2- phenyl - cycl ohexyl ) - pi per| din-4-yl] -N

(| %@Hé%?%pogﬂ@ BN )(IS%Z% 0 dey 4 Fﬁ#ﬁﬂ) J%a gﬁr étf‘e% foP@cample 98,

25 98tepg{fébr@ (F} Stem) (At)@'a@ Pyr ostlédzu%ema pw%%p@ﬁ%laﬁéweﬁ@ﬁp
3-TeBldIaMG- Fipkliding-1 - amsbxyliehdd tdr-batyl@ktdtBich was acylated with 4-

fluorobenzoyl chloride to 4-[(4-fluoro-benzoyl)-p-tolyl-amino]-piperidine-1-carboxylic

n with phenyl

uene.

acid tert-butyl ester in step (B). This was then deprotected to 4-fluoro-N-piperidin-4-yl-
N-p-tolyl-benzamide (C), and reacted with cyclohexene oxide to give (+/-)-4-fluoro-N-
30 [trans-1-(2-hydroxy-cyclohexyl)-piperidin-4-yl]-N-p-tolyl-benzamide [step (D)].
Oxidation to (+/-)-4-fluoro-N-[1-(2-oxo-cyclohexyl)-piperidin-4-yl]-N-p-tolyl-
benzamide in step (E) and reaction with phenyl lithium [step (F)] led to the title

compound of the example.



phenyl am no) - pi peri di ne-1-carboxylic acid tert-butyl

ester which is acylated with benzoyl chloride to
wai2(oberosy| - ( 3- net hoxy- phenyl) -am no] PCT/EP2004/001211

- pi peridine-1|-carboxylic acid tert- butyl ester (B).

This is then deprotected to )

N- ( 3- met hoxy- phenyl ) - N- pi perj di n- -benzam de (O,

and reacted with cycl ohexengxﬁa‘%ﬂf 4’?0 gi ve

-)-N-[trans-1-(2 |l o

(+
h)y(dvoaay- cz_ydlf(aﬂé{@tb)q(r-gl)-p]ﬂﬂhylg:(ﬁlghfwlj-pfpeflﬂmm{yh]eNy(?:phéthyxy-
e e . I datl on 0
AR - pheny ) N |
sthy t&%"w&@uﬁgemé 5P b - A GM AT Dris itk FoRpmple 9, steps
1?%0 (9. 5828 () Is RrfoSAEP QYRS 3 YhethbHB - 8MBAR a8 d yRXBMOI3€methoxy-

( # e}wlsnm)nm?lﬁnsﬁembm&mf asid tert-putyl pteryyhicly isjagpated with
IcHlloﬁdétcy b][boen7R(B-grthokiehtnl)-emtnstpeipakdind- carboxyhc

ac1%1iegcgé et(l)?@ste{ 2B)( gﬁns 1%'?%8 d\(/:%m%é %ﬁg%fﬁ% oyﬁyspﬁen% ‘K- -piperidin-

an4-|y]—hmza1a[dt () edrdectadted w)thpméoﬂ;dxel[le:msdd’eo give (+/- )-N trans-1-(2-

o g AL B s T )
st@pidgi®)n tog(ﬁ-/ﬂxlgr@r@etiupxy-pheny )yN- 1-(2-oxo0- cyclohexyl) -piperidin-4-yl]-
( *ﬂen)zarh'rc{e% &eﬁ(ﬁ)?alwféa@cwq %wpﬁawll Hi@Ysth QRey ) mupﬁfﬂhe title
hoxy benzam de The title
co?Pﬁ‘&Fﬂ’éP qfithq gxapiple. V\é = 499 0 (MrH+), was prepared as
for exanple 141, steps (A Ste B) was
perfor neng usi ng 3- et ﬁox§/b)er#2‘69'ﬂ&’ﬁ)clrﬂ3ori ge,( zemd yi el ded
15 25(++/-)-3-Methoxy-N-phenyl-N-(cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-benzamide
4- | (3 nmet hoxy- benzoyl ) - p-tol yl -am no] - pi peri di ne-1-car
d(e)ﬁ{ tg C%oglé;g(%utg&f Iv[sb &gly)l 72 Lefso. 4?%/{-{?1{%\7(131& B&Bared as for example 2,
3 stepst(dﬁy@ (EpBmer(Bilimas perforandmsinglapilinsesndhyirided (/tsphenyl-[cis-1-
t:}%%ﬁ%ﬁ}fl‘}“&ﬁﬁfﬂ%{? Féxﬁﬂfe Qfﬁcﬁ%ats @héH M8cted with 3-methoxy-

cLJ rans - cycl ohexyl)

plb@lpﬂl idg(in step ﬁ%t hoxy N p-tol yl -benzanide [step
(D]. Oxidation to (+/-)-3-

2oet hoxy- N-[ 1- (2- oxo- cycl ohexXBiajnphé peri din-4-yl]-N-p-to
|yl -benzanmi dein step (E) and 30 reaction with phenyl

ex T byt ony S o) St G s SRR b oy N-p-toly-

[ cbenzdmide2- phenyl - cycl ohexyl ) - pi peri di n- 4 yl]
- benzam de WD 2004/ 072034 PCT/ EP2004/ 001211 -59 The

ti Th@nﬁ@gﬂ?ﬂb‘{[ﬂm WS KIBIISJD )m2/em®9'0 &A1), (MY Bedbarcdas for example 141,

%@E&&f&)@@ @dSt{gzg Eﬁbwaﬁpqrqugledél%@?;ﬁl(—ép@]@aybenzoyl chleo?ldg aPnd yielded

25( +4{)3-BReibid-Heak syl —tolyl—amlno p1per1d1ne 1-carboxylic acid tert—butyl ester.
GaTlmRaE e e
st € ap@)reacted with cyclohexene oxide to give (+/-)-N-[trans-1-(2-hydroxy-cyclohexyl)-
piperidin-4-yl]-3-methoxy-N-p-tolyl-benzamide [step (D)]. Oxidation to (+/-)-3-
methoxy-N-[1-(2-oxo-cyclohexyl)-piperidin-4-yl]-N-p-tolyl-benzamidein step (E) and
30 reaction with phenyl lithium [step (F)] led to the title compound of the example.

Example 145

(+/-)-4-Fluoro-N-phenyl-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-benzamide



5 Exanple 146 (+/-) -N-Phenyl-N [cis-1-
(2- phenyl - cycl ohexyl ) - pi peridi n-4-yl ]

WO 3eoto7doBuor onet hyl - benzam de The titl e conpoRCEPIB/001211
(ISP): me = 507.4 (M-Ht), e epared as for exanple

2,

steps (A) to (O). Step (B) 5 perforrred usi ng

(oA oS > AT AP v arfereq o example 2,

vvaaiepsr(m)u to @A)c Seeg (B tvhs ﬁerfdrn‘feﬂ weing-anthierzoyl yid dédbi-/eephenyl-| cis-1-

1 Q@zpﬂ@hgmd@y@stoh

_pg _ 9WW1§P§Z dlnt ﬁgx]yamlhne WPl)Ch xyas [;hen reacted with 4-fluoro-

Y1) - pi peridin-4- yl]-benzanide 15

The title conpound, M5 (ISP): W = 499.4 (MtH+), was
sprepared as for exanple 2, E;(gﬁ,@fel(zle) to (C). Step (B)
was performed using 3-nethoxy-aniline, and yiel ded

+ - 35 , o e g .
ARy efedr - hepat-prlshr pinesidia LBt et
- dbetizhmide ne, which was then reacted with
3- net hoxy-benzoyl chloride in step (C. Exanple 148 20

( ’f‘ﬁg t}ﬂ%@ (glﬁldr’\ll\/ﬁég@% fox %)SBZ?Q)&-Q%N' %‘svgl‘])ared as for example 2,

be&’m&
N& engw@y%ltﬂ{ 5’\2% riden- L] - SR AHDIRICR was h@PRRadtéd with 3-trifluoro-

®e Stq‘pt(B W@bméumtd ursgtg(aqngun)ez ieldad (#/4)-phenyl-{cis-1-

erforned usi ng 3-met hoxy-anili ne,

nfméh ide jp step (Q

met hoxy- phenyl ) - [CIS 1- (2- phenyl - cycl ohexyl ) - pi peri di n
-4-yl]-anmine, which was therEx@mplemst ed with
4-fl uoro-benzoyl chloride in step (C. Exanple 149

(;(+|C{%’Pé‘4’r\f|;/NI[e(t§(§/ @ f:t?x %’%iéx%rli)m—lr\]]!Efi_isa-fi-laggnyl-cyclohexyl)-piperidin—4—

tr}'fli]-lbanzamiéehy 1- benzam de The title conpound, M
(ISP): me = 537.4 (MH+), was prepared as for exanple

152 Tﬁ@hﬁé S‘d&ﬁ lﬁ)d Vs él d) m7k %0199@ Mﬁﬁ*)p e%ﬁﬂd% if6txample 2,
niin

p(,s[tplgp@(j @g [@b f?Pl(B W@@performed usmg 3- me oxy—a

04/ 072034

yleld +/_ y , and yielded (+/-)-(3-

|ne

”ehiéﬁib)ky{ﬂh@ﬁ\}’lb) czﬁ-@l(a -phef- @Iabhykyi):y@leﬁhmxz;dyp |-qahiney whiich was then
3- ’E%F‘# %w H&H}%VFDGBF\‘PVE F\t’lé?élg‘r‘ H‘Sse‘ {)Ce)( 0. Exarrpl e 150

(+/-)-3,4-Dichloro-N (3-nethoxy-phenyl)-N [ cis-1-
( 2- phenyl - cycl ohexyl ) - pi per i Eample 148 y| | - benzani de

20

25

30

(+/-)-4-Fluoro-N-(3-methoxy-phenyl)-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-

benzamide

The title compound, MS (ISP): m/e = 487.4 (M+H"), was prepared as for example 2,
steps (A) to (C). Step (B) was performed using 3-methoxy-aniline, and yielded (+/-)-(3-
methoxy-phenyl)-|cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl] -amine, which was then
reacted with 4-fluoro-benzoyl chloride in step (C).

Example 149

(+/-)-N-(3-Methoxy-phenyl)-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-3-

trifluoromethy I-benzamide

The title compound, MS (ISP): m/e = 537.4 (M+H"), was prepared as for example 2,
steps (A) to (C). Step (B) was performed using 3-methoxy-aniline, and yielded (+/ -)-(3-



The title conpound, M5 (ISP): mle = 537.4 (MrHt+), was
prepared as for exanple 2, steps (A to (C. Step (B
wor®4p®080r ned usi ng 3-net hoxy-aniline, and yiBCTEP2004/001211

(+/-)-(3-
met hoxy- phenyl ) -[ci s- 1- (2- phenyl 6-Oc'ycl ohexyl ) -piperidin

-4-yl] -amn whi ch s then reacted, Wt . .

3, WEGOEHIPBE BT bz b\iF“ng%'rq}’g%h‘?‘ﬁﬁéngﬁlckl%)"i‘}r’llﬁnEﬁ%t Htih was then
15kadted withS-tr{firofd-befiybiitsydein3tepgChoxy- N- [cis- 1-

(2- phenyl -cycl ohexyl ) -piperidin-4-yl] - benzam de The

title conmpound, M5 (ISP): nle_= a5 (MHH+), was

prepared as for exanple 2, E%F%l %81(52\) to (C). Step (B)

was performnmed using 4-fluoro-aniline, and yielded o

( +{+/3)-3,4-Ditllofd-NoBomgthenyiphenyli-Ns [cis-1-(2-phenyl-cyclohexyl)-pip eridin-4-

1- zcycl ohexyl)-piperidin-4-yl] -am ne, which
5 1- 1R pRRamYle CY yl)-pip yl] :
vva}g?t hen rgact ed with 3-nethoxy-benzoyl chloride in

?:.',le“ﬁg '(Eitig @qr{%lgﬂx&szllagﬁ’)u BY® :":a.’fgﬁ)ﬁvsﬁ;}ﬁ), was prepared as for example 2,

Lcitéps](;ﬁg 4o g%)% _?_Wp-(B_y Wla@b&&)th)edmgm%rl\?)}émieﬂmﬁy-yhjline, and yielded (+/-)-(3-
enzani de e ti C u . SP) ; =

(VRO ey st e gm eyt Gt bk ylffyige it vas then

( Qeactsd eyith(3)-divhiprpdrehooyreldotide ingstep (@uor o- ani | i ne,

and yielded (+/-)-(4-

1of I uoro-phenyl) -[cis-1-(2- phm}n-gqé/glohexyl ) - pi peri di n-
4-yl]-am ne, which was then reacted with

4-f | uoro- benzoyl chloride in ste) ) 1 25 ...
e N e R SR R b el e
) baiAefiddi n-4-yl]-3- trifluoromethyl-benzam de The

title conpound, M5 (ISP): mle = 525.4 (M-H+), was

repar.ed as for 2, _ St

LB bfF someama NS T F b BT Wls pisbaredfor Rbmple 2,

( +hteps (M-to (C). Step (B) was performed using 4-fluoro-aniline, and yielded (+/-)-(4-

fl yor o- | ps]Cisails - « 2 R4 s en
) SRR s ghonsp g s

3- teactetogthod-pestbaytbesrpyd chigsidr in geRk ). WO

2004/ 072034 PCT/ EP2004/ 001211 -61 Exanple 154

(+/-)-3,4-Dichloro-N-(4-fl uckempilensyd ) - N-

[cis-1-(2-phenyl-cycl ohexyl)-pi peridi n-4-yl

(2 preny o |
CRER T st uarodi o SRR A4 Bheriv £ phdh) phoeridin-4-y1)-

( Cbhen&inside (B) was perforned using 4-fluoro-aniline,
and yielded (+/-)-(4-
flyar o Lhad & RN 5 Q¢ HON ¥ plepir RB4s Bt Eample 2,
2, Y9 QLRSI S Aok 2o 5 4SO Sl ek o sy
steps (A) to (C). Step (B) was performed using 4-fluoro-aniline, and yielded (+/-)-(4-
fluoro-phenyl)-|[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl] -amine, which was then

reacted with 4-fluoro-benzoyl chloride in step (C).

Example 153

25  (+/-)-N-(4-Fluoro-phenyl)-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-3-

trifluoromethyl-benzamide

The title compound, MS (ISP): m/e = 525.4 (M+H"), was prepared as for example 2,

steps (A) to (C). Step (B) was performed using 4-fluoro-aniline, and yielded (+/-)-(4-

fluoro-phenyl)-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl] -amine, which was then
30 reacted with 3-trifluoro-benzoyl chloride in step (C).



reacted wth 3, 4-dichloro-benzoyl chloride in step
(C. Exanple 155 (+/-)-4-Fluoro-N [cis-1-
w@ 2e0pheoyd - cycl ohexyl ) - pi peri di n-4-yl]-N-(3-trpé¢T/mP20041601211
thyl - 10 phenyl)-benzam de The tjtle conmpound, M5
(I1SP): me = 525.4 (MrHt+), was ‘pqle‘par ed as for exanple
2, steps (A to (C. Step (B s, _perfornmed using
3-trifluoro-aniline, and vyi EF{%)"@V%@ ﬁ-)-[ci S-
1- (2- phenyl -cycl ohe)cyl ) -piperidin-4-yl]-(3-trifluorom
et (yd)-PphBighlpreaNi @efluonbiphlenylN- [ dif Bii2-pbeaaylegclohédyl)-piperidin-4-yl] -
4-4d Eg[)rhgﬂ,'benzoyl chloride in step (C). 15 Exanple 156
(+/-)-
[cis-1-(2-Phenyl -cycl ohexyl i peridin-4-yl]-3-trifluo
r ot tile comnrzcamdsM (LSRr BYeT ﬁ%f JD) WREPIERFFE as fphexample 2,

St 's‘té ar(ﬁ?&pfw)n g’iep B) th%?e)rforﬂgeg umn@lﬁﬂ&r@%ﬁhﬁé‘k, aﬂ&ﬁﬁelded (+/-)-(4~
efLioges Pber ot édﬂgn‘tﬁr‘iYF]IOHS’fY@DBWF”PfiWeE'Yér%mf}‘?’e‘f%géléw)as then

( Headted with3,£20ichiot@-bpheylthicydd dhrespy(Q).
-piperidin-4-yl] -(3-trifluoronethyl-phenyl)-am ne,
V\,hi ch was then reacted wit hE&amplefla.‘ioro benzoyl

+9 -QEWH?-&EQQ-E%@HW oﬁexyﬁ piperidin-4-yl]-N-(3-trifluoromethyl-
10[ cphenjzl)(lﬁnpathI -cycl ohexyl ) - pi peridin-4-yl]-
benzenesul f onani de 25 A sol ution of

( ""fhe? fitle %W §3(E§PW{n/ NS [595 3 (M-I(I%*)PW@{‘%&E&X& hohe¥¥dmple 2,

peri enzenesul f onam d

mﬁS‘FBS (An ol @nbtspd WREPE qrzleﬁdufm&éstrtﬂwr%an 18% an%g@?ged (+7-)-eis-
BOI— 09 phbhy §ALHEyD M &1dihqhiflpl(§’ifﬁﬂﬁ@r(b@1e(tﬂyll‘]ﬂ1eﬂi'l) ~afhii3d) which was

TR S i AR L

stl rred for 5 hours. The reaction was quenched wth
15s0di um hydroxyde | N and ext Exetple B® t hree tines with
dichloronethane The conmbi ned organi c phases were

dried it s 1{&?} Hh@hyl-N-(3-
r e@?gul\gI [\tf\gsl d Vi a )%ﬁergﬁﬁg %gg%lggﬁ? on AN
si irifluwropak PEW depCT/ EP2004/ 001211 - 62

(di chl or onet hane/ met hanol / ammoni a 110: 10: 1), vyi el ding
t hrend ﬁﬂé EorBPHRUIME (IOP V2 e BT575. SG(M%F)asvaapr@ﬁfed\ah fdrexample 2,
?gslltleéjs (lQ_) (cgf gbﬁ%ﬁ%ﬁ V\Taépg%orinegi us1ng) 3- trEﬂ(uonB amhne, and yvielded (+/-)-[cis-
20( 21-mhgi’myhylcqycﬂohb@k)yplpexpdma-yldh(a -tdiflybjomethyl-phenyl)-amine, which was

e TR R R R R R SRR 70 01 ohexyi ) -

i peridin-4-yl
p P yi- Example 157

(+/-)-4-Hydroxy-N-phenyl-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl}-
benzenesulfonamide

25 A solution of (+/-)-4-methoxy-N-phenyl-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-
yl]-benzenesulfonamide (0.047 g, 0.090 mmol) in dichloromethane (2 ml) was cooled to
—78°C. Boron tribromide 1M in dichloromethane (0.30 ml, 0.30 mmol) was added
dropwise at this temperature. The mixture was then warmed to room temperature and
stirred for 5 hours. The reaction was quenched with sodium hydroxyde IN and extracted

30 three times with dichloromethane. The combined organic phases were dried with sodium
sulfate and concentrated. The residue was purified via flash chromatography on silica gel



benzenesul fonam de (0.1 g, 0.2 mol) in acetic acid (5
m) was treated with acetic anhydride (1 nm) and

wa@eiorned3at roomtenperature for 1 h. The vol ap¢T/8B2004/001211
were evaporated and the residue was purified by flash
chromat ogr aphy on SI l'ica gel, el 84 i ng wwth 10

uh |/ d
e r 2 parenh £y 10 vielihag thergcRgibound (0.029 mg,
63 %) eoapofinchitedohs, \S (B9Ymas- LONMNMeHERl i d, M5
(ISP): me = 532.5 (MrH+). Exanple 159

(+l-)-N-[trans-1-(2-Hydr oxy]% g - cycl ohexyl ) - pi per
|d| n-4-yl]-4- rret hoxy-N- 15 phen enzenesul f onam de

npou t he exanpl e was prepared as
i1 +/§rl}lééé8g wld gifrd rig-phenylocygloberit-piperigin-4-yl)-sulfamoyl}-phenyl)-

54 dfetahﬁ&y N- phenyl - N- pi peri di n-4-yl - benzenesul f onam de
g, 3.2 mmol) in ethanol (3.5 mM) was added

0 9, ...
( %631&1‘-1}%*? SFY LR Rmbimgtt & ML HPefintlarop -wgeridin-sy-
hohmgernteselforemnde .t g, 0.2 ommdDint @etietdd (F ml)awmds treated with acetic
¢ oi#&l?&h&@ 1er(111 ) 6&9%?&%%%%@@%&%@%9 ) gla’@ﬁg‘golgt\ﬂgg were evaporated
(+3nd) ﬂlNrf[Sth&r’Y@S pugifiethy ﬂ@hwhzorpﬂegwht puisibise gsl gluting with
10 pg%l@lﬂbfﬂrﬂetﬂaﬂé/}ne&m%f/ &E}Hfﬁbnﬁl' nbapy! TH%E %@Wasf &gﬁéﬂlgﬁ from
( h}q.qzqglfge/ etgﬁlalﬁﬂ?cgng tg% com%%g]nd (0.06 g, 59%) as a wh1te so%& MS (ISP): m/e =

( +332)5 (MLHChl or o- phenyl ) - N[t r ans-

1- (2- hydr oxy- 2- phenyl - cycl ohexyl ) - pi peri di n- 4-

yl ] - 3- net hoxy- benzam de Theg:‘ it I rrpound, M5 (I SP):
me = 519.3 (MtH+), white f A prepared as for
exanpl e 159 starting from

N- (4=)e¥d [ eraas- Héfiﬁ@rosy-ﬁﬂt}hmdycmopepé} pigieridin-4-yl}-4-methoxy-N-
15 bgﬁg&ﬁgﬁnﬁg ﬁ‘zﬁ{—l 0({; 161 (+/-)-3-Methoxy- N

buty cis-1-
(2 phenyl cycl o exyl) pi peri di n- 4 enz m de WO
Q Gntpls YesreRared gl wﬁéat?ff n % @Bﬁﬁound,
I\/IS (ISP) nme = 463.5 (MrH+), was prepared as for

eX’P(bT@|selu21,on <ﬁt4em8th()£9 N-phdrfy)-N-BipeidinB}-yhbenpeesutfonadide (1.1 g, 3.2

u3| Shag.s: "‘?1515%’0)17 %)gf’ﬂ e dgﬂﬂw B%e§}§d7 %)ex}yacyclo 41.0]heptane (0.180

n g -1yl6|meol )nEhe whacdon wautdress reflwedtfed8adrs then cooled to room
203" t'%ﬁlp@%regﬁazcg}{éen‘fﬂlce% THErdsiAus Wab clrSinat b BXRARNVEr R4 gel
(CH,Cl,/MeOH 49:1) to provide (+/-)-N-[trans-1-(2-hydroxy-2-phenyl-cyclohexyl)-
piperidin-4-yl]-4-methoxy-N-phenyl-benzenesulfonamide (65 mg, 6 %) as a white foam,
MS (ISP): m/e = 521.4 (M+H").

Example 160
25 (+/-)-N-(4-Chloro-phenyl)-N-[trans-1-(2-hydroxy-2 -phenyl—cyclohexyl) -piperidin-4-
yl]-3-methoxy-benzamide

The title compound, MS (ISP): m/e = 519.3 (M+H™), white foam, was prepared as for
example 159 starting from N-(4-chloro-phenyl)-3-methoxy-N-piperidin-4-yl-

benzamide.
30 Example 161

(+/-)-3-Methoxy-N-(3-methyl-butyl)-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-

benzamide



(+/-)-4-Methoxy-N(3-nethyl -butyl)-N
[cis-1-(2-phenyl -cycl ohexyl) - pi peridin-4-yl]-

wheoaeresul f onam de The title conmpound, M5 (| SRYT/EPI004/601211
499.5 (MtH+), was prepared as for, exanple 1, steps
(A) to (C. Step (B) was perforl‘?éd u3| ng

3%’(%?Pbm s 8%§ ?L%Pgnd /1 2|63d$ 8\4 +), was prepared as for example 2,
( Btcphenyto( W“wﬂ“ Byl i pnidlting shithyldnitpleminb bodyielded (+/-)-

th h
éﬁne((?%cl dtgﬁg 1- (Zr%? ?IX ¥yc§) %ﬁf}??%ﬁeﬁg:}%h Jlrg rsedﬁbfcﬂ was then
[crea:—tectlw(th3hycthoxyy ¢hzphleioridedn stehydh-o- pyran 3 yl) -
pi peridin-4-yl] -4-nmethoxy-benzenesul fonam de 15 The

5 conpound of the exanpl e wasgpigpRiegd as illustrated in
schenme 2 and 6. Preparation of

4-f| d - .
St et N e by b i E e npr U ar it P eridin-4-11)-
errapds@fonasti@ps (A to (C). Step (B) (acyl ation)
was substituted by the foll ow ng sul phonyl ati on

'@Hz&({gerﬁo%ouagb@gl (?#133 019 eo-E élr IH:‘? ;xgas 0pre]‘nsared s for iexample 1,
esﬂ:@s (AMD(E)gStep 8B pwaspsrforined gslna 6on¢tbvbhwharnee,(aed yielded (+/-)-

4 (éergﬁﬂil}(lg%ﬁfgg e['%lg Sl& f?zglmnfyl-\@?ca Qﬁ? gnperldm 4-yl] ~:irénr§e, which was reacted
il 4-magtheky- h@zﬁ%ﬁkﬂfé’ngltqmqu dn sfep r(ébm t enper at ur e,

the reaction m xture was dl|ut€finth et hyl acetate
(80 m), washed with chl or hyd#m@ledéPd (2 x 50 M, 0.5

S AN ON Vit Iﬁﬂu&@tpl{eﬁﬂ‘}ii\l-%&iéiﬂl{mlﬁﬂﬁb@%}ihéﬁ Jbactedleyd¢EPyran-3-yl)-
é al{jgﬁver m sullﬁg) tered and

cdﬁE%‘H Gl 41??6 UGS EPATRES ﬁaﬁ’d‘é was taken in ether

to provide a 25 precipitate. Filtration led to

15 4 Thededrhpamad-gfhlensdajnpletwaspreperyd beiflstnasdiinf sheny 2anil fo
- piperidine-1-carboxylic acid tert-butyl ester (4.70

( hﬂﬁé?rﬁl?ﬁﬁfﬁ &B‘;] %’G e{; |4| ﬁilﬂ%y—([\t %ff)endulthﬁyl BeAtdeshlfonamide.

(+Thg til Gompounsh eshenytd asléﬂgnr?ﬁ%fﬁB%;?Bi\ﬁtfH* (A 134 Step (B) (acylation)
-t ejyh ahnyekitardeht; Rﬁmé &s1okin lﬂlﬂ{drﬁ}laﬁoﬂ Ybdedure. To a solution of 4-(4-fluoro-

- benzenesul f onamni.de a
BN TR PR G lriarbéxsassacﬂé e gy o
zol p@i’chwrdsméthyhe} (60any eﬁépwlﬂﬁmm i) wacidaded ameuhowb@ﬁzenesulfonyl

&'ﬁgf l U%GM Ifigﬁ é‘ﬂ%‘i&@ %& O 1‘%%&1‘@% gH?)m fell’é?ﬁ‘ﬁaatrl_]lgi the reaction

( 3fhleuje warslibdiefewith eihyBacetate Qanl),b’r’@beql with chlavhyisisagicb(2 x 50 ml,
(24 %%T)gahntdzé‘itﬂ smpit%d $0 tﬁ%’nr}ﬁ@ﬁ)?eﬂ&rmﬁ&tt@(% rﬂﬁsdﬂi&f d\*éi( gsflium
e C

over ni concentrat ug_and, di ssol ved

di gﬂpmtg,@temd(@gcqﬁtl)ate@pﬁ@wfw Thg resi ed/gas(t%l@%ether to provide a
SZOP %Y@%ﬁl@%nﬁ?@&péﬂj Qﬂﬂ@éﬂa phe@i}l)m)maihdxy—benzenesulfonyl) -amino]-

| am ne r ea tu
coB}PéH ding- ]O@réﬁﬁ’llg a t%ﬁt- |7£rln°)<) s o RRite solid, MS (ISP):

t r p¥ =dBspYM-AiiNe conpl ex (7. 47 g, 21 1 mmol) in
di net hyl sul foxide (30 nml) was

(A and B) Preparation of (+/ -)-N-(4-fluoro-phenyl)-4-methoxy-N-{1-(4-oxo-
tetrahydro-pyran-3-yl)-piperidin-4-yl]-benzenesulfonamide and (+/-)-N-(4-fluoro-

30 phenyl)-4-methoxy-N-[1-(3-oxo-tetrahydro-pyran-4-yl)-piperidin-4-yl]-
benzenesulfonamide. To a solution of N-(4-fluoro-phenyl)-4-methoxy-N-piperidin-4-
yl-benzenesulfonamide (7.60 g, 20.8 mmol) in ethanol (30 ml) was added rac-3,7-dioxa-
bicyclo[4.1.0]heptane (2.50 g, 25.0 mmol). The reaction mixture was refluxed overnight,
concentrated in vacuo and dissolved in dichloromethane (60 ml), dimethylsulfoxide (30




added dropw se. After 2.5 hours stirring at RT, the
reaction m xture was poured into water and
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di chl oronmet hane, the 5 conbi ned grganic | ayers were
dri ed over sodi um sul phat e, fllﬁ%red and concentr at ed

igg‘fﬂ) eh ﬁ?ﬁh{lgg’ﬁﬁ@ﬁg éﬁa Selrfe:g_c;tl%ggg 2 r;ggoo o (§’I ] and solution
I\Lo(féulﬁn.tlﬂbmdphﬁﬂylirie-cém]ﬁﬂw)&%gl\ﬂ lln{IAelc)xmelme&thﬁmlgbxﬁiemO ml) was
y ra%ﬁigd?' {#’ p?wﬁ) eI u Hours séfrr n(guakg g)qz fS %gctfogqg&]t&g W(a P%éred into

( VBRI andcbd&onbﬁseﬂzan(el\ﬂﬁhg acquus phase was extracted with dichloromethane, the
c@ﬁfb&ﬁeglocg‘garﬂ 2&]5 )wefes AR 5 cjﬂ' ik 5(1&3 068 ed and concentrated in

tetra pil peri enzenesul f onam
i decy® Th Q@esgguewaz C%O%?gégfﬁﬁhede@‘@f Flh@a &b yethgaggtate 1:1) to

P Y §irb@ve N-(4- ﬂﬁ@o( (%) 4%’&10):9@3— 2 4Mkb|ﬂt):tral{yla}o—pyran 3-yl)-piperidin-
r eﬁ a{ti%eg‘%}l {1 ‘st(eﬁ ngﬁgfg{rg L n@%}lrngi(f as a yellow oil, MS

r_(itsne)r mme 1443 yl(Msz*r‘;ahﬁmeyz; Heomeplesiyl ) dneathaky-NT[a-(3-0x0-

02 ti%?%w @%\# ﬁlg rél?%l‘l n- ms}{l]j benZeRESfJIfonamlde (0.120 g, 1.2 %, second
1 e@mlr@mmrmumdﬁm ellpyraaln MS- (185): pi/ per416542r(1\/hﬂ§1f)} 15

benzenesul fonam de (0.30 g, 0.65 mmol) in

t ti5 P{R{J‘;fa%foﬂro@ml(-?m@ ﬂiﬁ\@x%eltﬁ%g% N?JI%E‘M réél lh)}drwmp@lénﬁ tetrahydro-

ohexane/

A0 e 4 70 meshoxyﬂvg@zen@ﬂﬁfqr@g&@q 34 /B puion of (+/-
V\@SN eﬂﬂfd’i@%ﬁéhﬁlb‘-lﬁlﬂét%bﬁf \el | Btmﬁjt&b-tﬂmaﬂtyﬁﬂﬁpﬁen(ﬁyh)ﬂp)pendm -4-yl]-
ue S _ex e e
14, USRS BSOS T e St v
s ddhmm gLy Mlﬁﬂuauoﬁ inl dyelohdcaaeu/dt}mmﬁ)o@mm dtde chmol) \Aitar @0 min. stirring
7%8('3 dcﬂ? F]e %nﬁﬁf%@lgﬁaﬂﬁ%\qﬂ%ﬁ%ra&'dl anGRo8®in chloride (5 ml)

he t'anél/e
g m}%)thmaqlmonb pbqsg wap bfragked-with ethyl acetate. The combined organic layers

[ %&e bried oPodb N éhl%lfb%‘ Witetatana Ry HEQrRYEEAvEcud. IhB kdRlue was

f 0. 040
1z%ma@togrqnh@ﬁ9V§féﬂ1ceﬁﬁléggﬁq§5 r)ﬁ%ﬂef%%?maﬂ@m%w?ﬁ N-(4-fluoro-
1)- IE){aEfm(@ }ﬂyﬂﬂm&ﬁ phéryl-t&drdtddFd- ppfaﬁ-&]@hk)@ﬂ@rrd}h -4-y1]-4-

|[mC"BS iﬂl‘ Rk R B340 ey RS PSR A NS (15P): e =

ti3dies ((Mmﬁéhnd of the exanple, M5 (ISP): rrie = 541. 3
(MrH+), yellow solid, was prepared as for exanple
163, step (B), starting froxample 164 '

((fé}QfILI L{@I@uﬁ%&(%'n%l’)‘h EBE Tg?% i x% henyl—tetrej.hydro-pyran—tl -yb)-

o-tetr
HGPQ drmetheay-bsozeng ml
(+-)- N-(4 FI uor o- phenyl )-N- [cis- 1-
(“El“lﬁlé/t‘ijd(lj #oﬂﬁ%fﬂhe é}?ﬁfp@&ﬂkﬂ)&r @spy hg’@ —35h4)1l3) (-M+H+) vellow solid, was
eridin 0 n e
BRI b for EEnE 16D o ?ﬁfé&%ﬁhomﬁ - *55‘5*503”1’6%% ymethoxy-N-

whiiit @-6xaa tetravedro- B epdrpperifior4-gi drplzenctGifonastidps
(A) to (F). N-(4-fluoro-phenyl)-3-nethoxy-N 35
pi peridin-4-yl -benzan de waExasplk 162 step (A):

0% -;9 %tlklctﬁ Iﬁlrlor\él-pq'n %yf)-ifé '[le-ll\l'(gl[hyfdl'&&r £-phenyl-tetrahydro-pyran-3-yl)-
piperidin-4-yl]-3-methoxy-benzamide

The title compound of the example, MS (ISP): m/e = 505.3 (M+H"), white foam, was
prepared as for example 163, steps (A) to (F). N-(4-fluoro-phenyl)-3-methoxy-N-
piperidin-4-yl-benzamide was used in step (A): oxidation provided (+/-)-N-(4-fluoro-



WD 2004/ 072034 PCT/ EP2004/ 001211 -65
phenyl ) - 3- met hoxy-N- [

waz2qe4/0mos+ t et r ahydr o- pyran- 3-yl ) - pi peri di n- 4- yPGT/EP2004/001211
-benzam de, which was reacted with phenyl lithiumin
step (F). Exan'ple 166 5 (+/-)-N"Phenyl -N- [cis-

TR RO & B RS Mo pear Ay ey 4 fgbervamide,
pr e'riaded'aasatted withgriphy lizhiunsinepp (FA) to (O . Step (B)

was performed using aniline, and yiel ded
(+l-)-phenyl-[cis-1-

(2- phenyl - cycl ohexyl) - pi per iEd(laﬁn-pJﬁ%/qG] -am ne, which was
reacted with nicotinoyl chloride 10 in step (O.
aawbm-lgﬁzn;w{azs-m%e que,etaaéwlj pigeatft - @Jslﬁrﬁikounamlde
[cis- 1-(2-phenyl-cycl ohexyl’)-piperi

15 The title conmpound, M5 (ISP): nle = 4294(|\/H—|+)

wad lxertﬂkeatbﬁ@oaﬁd,f M6 (BPz)maI ee= 240 4 GVepE),(vs éirggaﬁ‘éa as fof @Ample 2,

( B) te\)(ﬁEA)ot%r é(;{?% (@ ans%er orme usm{gJl Qr?'mXe, and yielded (+/-)-phenyl-[cis-1-

(2 (Btpbayyl- ny]@ ehbxyipyriginpeyl] dimind-whith was reactedwithmiswsioyl chloride
1d eagle g(mth furan-2-carbonyl chloride in step (O).

Exanple 168 20 (+/-)-Thi ophene-2-carboxylic acid

phenyl - [cis- 1- Example 167

(2 phenyl - cycl ohexyl )-piperidin-4-yl]- am de The title

g?‘%&}ﬁr’v&c r SI}:grhcsa( écgghe(rﬂ ?951%@?&1%612@%@%33@- 4-yl]-

pelafmdesred using aniline, and yiel ded

1 (2 Lﬂ% tﬁllg%n}ﬁyc Flo § |(I)S%2 IB/ 7 629 4 QVI;;H ) vg%pﬁg)ar%?scfﬂr example 2,

§tePEé¥t:)t f@d@kﬁ‘fqpﬁia)ﬁ%%tfarmod]yhng aihline, iadd yleidadt(&p) -phenyl-[cis-1-

C
éhézbéf%ﬁ‘{lmy %@%Qc%ﬁeﬁdlﬁm gﬂ@ I )(371?&{) P%s:ﬁré% @Jghq‘\.ujan-z carbonyl
30¢ ¥ e conpound, I\/S (I1SP): mle = 445.4

(MrH+) , was prepared as for epgmpile1dy steps (A) to

(C. Step (B) was perforned using aniline, and yiel ded
20(+/ ) - phenyl -[ci s-1-

( 2{ph B}ﬁ?{liophjtﬂé-ahﬁxbdx)yh@aqié pheliyl-{dis-1} -pnplecycldhiegyl)-p@feridin-4-yl]-

wi th thi ophene-3- carbonyl chloride in step
i Exanple 170 '
he title compound, MS (ISP): m/e = 445.4 (M+H"), was prepared as for example 2,

steps (A) to (C). Step (B) was performed using aniline, and yielded (+/-)-phenyl-[cis-1-
25  (2-phenyl-cyclohexyl)-piperidin-4-yl] -amine, which was reacted thiophene-2-carbonyl
chloride in step (C).
Example 169

(+/-)-Thiophene-3-carboxylic acid phenyl-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-
30 amide
The title compound, MS (ISP): m/e = 445.4 (M+H"), was prepared as for example 2,
steps (A) to (C). Step (B) was performed using aniline, and yielded (+/-)-phenyl-[cis-1-
(2-phenyl-cyclohexyl)-piperidin-4-yl]-amine, which was reacted with thiophene-3-
carbonyl chloride in step (C).
35 Example 170

(+/-)-Isoxazole-5-carboxylic acid phenyl-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl] -
amide



(+/-)-1soxazol e-5-carboxylic acid phenyl -

[cis-1-(2-phenyl -cycl ohexyl)-piperidin-4-yl]- amde WD
wQeor®02034 PCT/ EP2004/ 001211 -66 The titl e POWpP2O041001211

M5 (ISP): me = 430.4 (MtHt), was prepared as for

exanple 2, steps (A to (0. St@ (B) was perforned

L R N SV IR S R —

r egtepe(@)wo (). iISsapXB) &faep&-fom&rdhmmgi anfliepndigieldad §+/€pphenyl-|cis-1-

(2 p Rt Biasidn kaping yhick e ianyh porasle >

[CF% anIGlzlomdenwtepf/@) ohexyl )- piperidin-4-yl] -ande

sThe title conpound, M5 (ISP) pfSi1c1A44 4 (MrHY), was

prepared as for exanple 2, 1o stéps (A to (C). Step

(B) was perfornmed using aniline, and yiel ded

("‘(-F/))' M&l—&@ia&ol%ﬁ carboxylic acid phenyl-|cis-1-(2-phenyl-cyclohexyl)-
-(Xﬁclo exyl)-piperidin-4-yl] -amne, which

& °5-net hyl - i soxazol e- 3- car bonyl

C hThe tldecomp&lr&b MS:OISPE&HH];I AE4J47(M-HH+), was prepared as for example 2,

0( étie_gﬁ (%)E m&&%&%gé@f q} i?fﬁ AARQ thxd }giel%@i EI+/ )-phenyl-{cis-1-
b1 fephetiyhcrlgherymipichivd-yl|-tinc bifsbos reavE?d(WIQP§~methyl-
" BofuiRls Bubiitehignkes BesRer o0 a5 for example 2

steps (A (B)” was perfornmed using
aniline, and yielded (+/-)-phenyl-[cis-1-

(2- phenyl - cycl ohexyl ) - pi peri -am ne, which
was reacted with 2, 5-di et hyl Xﬁﬂpl%yz
pyrazol e- 3-car bonyl chl ori de in step (C. Exanple 173

b | id. ph | - b Se -
B e e
t i piperidorpgliradnid®S (1SP): me = 441.7 (MrHH), was
pr ?H@ﬁﬁgcd"iﬁ @4, g&@‘g@i’ﬁ nfe —24%755'} (?\@-?’Ial(“)a‘}fva dg %ged astdiRxample 2,

Porms ani l'i ne
( +}teg&@ﬁéfh§,q3 StapsBj was performed using amhne, and yielded (+/-)-phenyl- [czs-l-
&1

(2<zo{3§ - pd &El ﬂ)érrdihh—ﬂ |-@infne} whidh waFedi€ed With 2,5-dimethyl-2H-
was feacted wi ZJ ne- car bonyl chloride in step
200 apv* %‘lt}b‘faéb@?' lﬁ@il mftqpe@ -N-phenyl -N- [ci s-
1- (2- phenyl - cycl ohexyl ) - pi peri d| n-4-yl]-benzam de 30
The title conmpound, M5 (ISP): me = 453.8 (MtH+), was
prepared as for exanple 2, dieppl{K3to (C). Step (B)
was performed using aniline, and yiel ded
(+/-)-phenyl-[cis-1-
(+/-)-Pyrazine-2-carboxylic acid phenyl-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-

amide
The title compound, MS (ISP): m/e = 441.7 (M+H"), was prepared as for example 2,

25 steps (A) to (C). Step (B) was performed using aniline, and yielded (+/-)-phenyl-[cis-1-
(2-phenyl-cyclohexyl)-piperidin-4-yl] -amine, which was reacted with pyrazine-2-
carbonyl chloride in step (C).

Example 174

(+/-)-2-Methyl-N-phenyl-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-benzamide
30 The title compound, MS (ISP): m/e = 453.8 (M+H"), was prepared as for example 2,
steps (A) to (C). Step (B) was performed using aniline, and yielded (+/-)-phenyl-{cis-1-
(2-phenyl-cyclohexyl)-piperidin-4-yl] -amine, which was reacted with 2-methyl-benzoyl
chloride in step (C). ‘



(2- phenyl -cycl ohexyl ) - pi peri di n-4-yl]-am ne, which was
reacted with 2-nethyl-benzoyl chloride in step (C.
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(+/-)-Benzo[ 1, 3] di oxol e-5-carboxylic acid phenyl -

[cis- 1- (2-phenyl-cycl ohexyl)- é? per| din-4-yl} -am de
5 The title conpound, MS (ISP rri 483. 8 ( MtH+)

was prepared as for exanple Xamé’ (A) to (C). Step
(B) was perforned using aniline, and y| el ded

(el E%%ﬂ 3@«3320%-5 LR R YR OO bhenyl-cralabgrr)-

1, Bpeddioxbyl=anside ar bonyl chloride in step (C). Exanple
17'ﬁhé1@tl& d‘dmﬁod}{'cﬂ §/IS5('I@’)"TB{/@ ¥|4'89 QMiﬁ*)“?«L&%éﬁared as, for_f:ﬁample 2,

-p cl ohexy peridin-4
U e BT R S ool phpattorhyeg usingamilinel i Hpldcqssl-)-phenl-[cis-1-
pr (@pplﬁeﬁ'i;}l ay&ldl&kyl%@:‘@ﬂdﬁh-&yl -shaRswhith wae rédled vaﬂﬁper{zgm 3]dioxole-
wa.?s %%OH% c%Fonctémst%p%C? di net hyl ani | i ne, and vyi el
(3 5-di met hyl - phenyl ) - [ ci s- 1 Ex2mpleetrgl - cycl ohexyl ) - pi p
eridin-4-yl]-amne, which was 15 reacted with benzoyl
chloride in step (C). Exanple 177

( o)) ( @'Snﬁfrﬂé’th?‘l%l{éﬁpdgt] I\é-gg’ir)ﬁ @l r}m%hgnl g—})}ﬂ&igin—&yl]-

CIS 2 phenyl -‘cyc
The title conpound, M5 (ISP): rrie = 510. 3
( |\7F'Ih'é|'t)tle SRS cﬂfrﬂPMSe(QiSI@SHf/QE 487K @"(M-ﬁig; wadPrephiRBSs folexample 2,

p&l ﬁ%?ch&% ﬁ%i: ﬁgwaglh mﬁd!é@g@q;‘;gdl)methylamhne, and yielded (+/-)-
( 3C353—d1mlﬂh‘§|’1yﬁh€p’ﬂ1¢ri¢k -1- ([ZGPIfEnﬂ“(Yz}d@bf)ﬂygrp@ﬁdﬁﬁm@’ﬂyiﬁmﬁl Wwhich was
5€r reacted wt
llggétg ﬁ’lt?(‘yrchnn e%rzloe)/1ns|§$ﬂ\1®| de in step (C. Exanple
178 (+/-)-3-Methoxy- N phenethyl -N- [cis- 1-
(2- phenyl - cycl ohexyl ) - pi peri di n- 4- yl7g 25 benzam de
The titie conpound, M5 (| SP)Exampled7797 4 (M+H+), was

prepared as for exanple 2, steps (A to (C. Step (B)
was perfornmed using phenet hyl am ne, and yielded (+/-)-

P r(ememmmkﬂw&nhném-mswlheﬂwﬂbﬁ&gxymfc&tpez pﬁérrymyabﬂexyl)
1ne y4j ﬁh was .[.eacted with 3- nethoxy benhzoyl
cHBPdin vl benmids © 3
The title compound MS (ISP): m/e = 510.3 (M+H"), was prepared as for example 2,
steps (A) to (C). Step (B) was performed using 3,5-dimethylaniline, and yielded (+/-)-
(3,5-dimethyl-phenyl)-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl}-amine, which was
reacted with 4-dimethylamino benzoyl chloride in step (C).

Example 178

(+/-)-3-Methoxy-N-phenethyl-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-
benzamide

The title compound, MS (ISP): m/e = 497.4 (M+H"), was prepared as for example 2,
steps (A) to (C). Step (B) was performed using phenethylamine, and yielded (+/-)-
phenethyl-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl] -amine, which was reacted with 3-
methoxy benzoyl chloride in step (C).
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(+/-)-3,4-D nmet hoxy- N- phenet hyl -

W@ 2i08/021208L- phenyl - cycl ohexyl ) - pi peri di n-4-yl ] -PCT/EP2004/001211
benzam de The title conmpound, M5 él SP): me = 527.3
(MtH+) , was prepared as for exanﬁ e 2, 5 steps (A to
(C. Step (B) was perfor msdcljf:m n {J;benet hyl am ne, and
yi el ded (+/-)- phenet hyl
1- (2- phenyl - cycl ohexyl )-piperidin-4-yl] -am ne, which
was reacted with 3, 4-di nethoxy benzoyl chloride in
st Ep-X-Bp- D@@h@tyeNa;g@nethyl-N-[czs-l -(2-phenyl-cyclohexyl)-piperidin-4-y1]-
( +henzabhiBenzyl - 4- di rret hyl ami no- N- [CI s-1-
(2- ﬁhenyl cycl ohex k@pl peri di yl1l - 1lo benzani de
Théhe 1ifle eorapernsy oVsp) 527r$1(MfH4)9@faap{qpmd)as foepgample 2,
5pr a@p{@g ta$C. @tepe(mmls 9e12@rme%1t1gﬁﬁg }ﬂ@heﬂi?laﬁ@e, anl 9R1deB)+/-)-

I(I:r rre? 35|hng l- rﬂ gm_ ¥r el ded "

( +p %’ eyl ¥ (2-phetiyl-cy -piperidin-4-yi}-amine, which was reacted with

[ cBd- dm(eﬂmhbeyﬁoybg&ﬂd)@dtkem;ske)p(m)perl di n-4-yl]-am ne,
whi ch was reacted with 4- dinmethylam no benzoyl
chloride in step (O . 15 Exanple 181

+/-)-N-Benzyl - 3, 4-di net ho ' | -
§2- p?ﬁenyl C)Z/%:/I ohexyl I) pi pe;(?/dﬁ%{r&)?éyﬁﬂ - benzam de The
title conpound, M5 (ISP): me = 513.3 (MtH+), was

DR Rl o N T8 g i B e 1

105 ;bc%zahmlihzyl 20 [cis- 1- ,

~ 0 e
R Bt N8 5P B Bl G, AT Berelds R exampte 2,
st &ppy @).to ERpBEpe(B) 8@s performed using benzylamine, and yielded (+/-)-benzyl-

(+ czshl-'b%-%ﬁe [@; 15&8@@ O@gsﬁﬁ){ b)cf ﬁger | Jaé %j&how!r\%reacted with 4-

béinet lel@uzsbenﬁey tchlomde@lmsﬁp@ (R4, M5 (ISP): me =
511 2 (MtH+), was prepared as for exanple 2, steps
(A) to (©. Step (B) was perforned using
153, 5-di fl uoroani line, and yi elgi@shple 181
(3, 5-difluoro-phenyl)-[cis-1-(2- phenyl cycl ohexyl)-pip
eridin-4-yl]-amne, which was reacted with

205 DY RCARER R BT T Bedh habfshesfuperidin-4-v1-
benzamide
The title compound, MS (ISP): m/e = 513.3 (M+H"), was prepared as for example 2,
steps (A) to (C). Step (B) was performed using benzylamine, and yielded (+/-)-benzyl-
20  [cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-amine, which was reacted with 3,4-
dimethoxy benzoyl chloride in step (C).

Example 182

(+/-)-N-(3,5-Difluoro-phenyl)-2,5-difluoro-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-
y1]-benzamide

25 The title compound, MS (ISP): m/e = 511.2 (M+H"), was prepared as for example 2,
steps (A) to (C). Step (B) was performed using 3,5-difluoroaniline, and yielded (+/-)-
(3,5-difluoro-phenyl)-[cis-1-(2-phenyl-cyclohexyl)-piperidin-~4-yl]-amine, which was
reacted with 2,5-difluoro benzoyl chloride in step (C).



N- (3,5-D fluoro-phenyl)-2-nmethyl-N [cis-1-

(2- phenyl - cycl ohexyl ) - pi peridin-4-yl] - benzam de 5
wab@407208£ conpound, MS (ISP): me = 489.3 ( Mir&I/EP2484£001211
prepared as for exanple 2, steps (A to (O. Step (B)
was performed using 3, 5- dlfluoroé%lllne and yi el ded

(+/-)- (3,5-difluoro- phenyl) [cis-

1- (2- phenyl -cycl ohexyl ) - pi peridin-4-yl] -am ne, which
was reacted with 2-nethyl - bdixagple t88 ori de in step
(C. Exanple 184 10

(+/-)-2-Ethyl-5-nethyl-2H pyr azol e--3-carboxylic acid

(3 | - 4-

thﬁyI’ ?1%‘%1-%32{& ﬁ?mpzl)‘ ’B‘%r. di n- 452 I(i Phenrﬁl ECIq%eXYP l%lpendm 4-yil-
ﬁfﬂi& el\/S(ISP) me = 507.2 (M+H+), was prepared

sas T?@ﬁﬂ@l‘&ﬂpb&ﬂ% MS @[SPPSn/@ A) 4803 (Q\@H+)S%9p£e§£1§¥i%§ for example 2,

perte osr%(%o %é @gep (’B? was per ornis us1r{gn3e5 d%[]uorgamfme, and yielded (+/-)-

( S(Emﬁdommpdhepﬂ)}rﬂdi ).-(quhsn)ﬂ c@ﬂoh&@h))‘hpéﬂ&h%ﬁb}%lxﬁmalWhlch was

eridi ! acted wt

2- eetq#%?%‘g H}YT%I-EZOQ’; g@%ﬁm@ A %e r{)cshyl chloride in
step (O. Exanpl e 185

(+/-)-Benzo[ 1, 3] di oxol e-5-car boxylic acid

(4-chl oro-phenyl )-[Cis- 1-(2-lxampj 184

cycl ohexyl ) -pi peridin-4-yl] -am de The title conpound,
M5 (ISP): me = 517.2 (MtH+), was prepared as for

10€X &#YP)- E—EZhyl—Q&eﬂ{ H-ﬁﬁhz&l@-?»(ﬁbox%@@mﬂ@ 5\8@#uoro-phenyl)-[cis-1-(2-
perforina g (&oro ili.ne, and yielded (+-)-(4-
chPRPY: &%‘%ﬁxy [P&P?I E - cycl ohexyl ) - pi peri di n-
4- Yh‘} titlecorepowkd, MiS (/I/SB) meaet3d.2 (\MHH ) was prepared as for example 2,
be
5" () ECF S BT ER BRI SR Dy Sisihg. od yielded (+10-
Sa-diffupreipbayil)-tsic I -d Aahphyl- qupchYb)ranﬂném}‘l Yli&mme, which was

- 3
o, e L S By A

(C. Step (B) was perforned using p-tolyl-amne, and
yielded (+/-)-[cis-1-

(2- phenyl - cycl ohexyl ) - pi per i FFAMPISIE5 _p-t ol yiI - ani ne,
whi ch was reacted with benzo[ 1, 3] di oxol e-5-carbonyl
chloride instep (C. WO 2004/072034 PCT/ EP2004/ 001211

- 70+/ExBengziogl, i}ih(()ﬂdle-i-céfrl@;mlmcw (4-dilgrotphenyl)-[cis-1-(2-phenyl-

2- @é&‘éﬁﬂ@ d 4-yl
(C§MI enzam%? I%}&é)éetr:t:gcy]und M5 (I SP):
A E—tlﬂerebmp@ rryp ep"dﬁ 1\4;@13? waggme@ ap] for example 2,

205t ﬁ

(]M)co {Q). Gteb- (B§‘W%E’ ér@rn’&@%sﬁ%rzf SHIBRAnYRMhd yielded (+/-)-(4-
oto pﬁenyBe[czs- nsz %Leny cyclohexy p[qg:e!rlsdm 4-yl}-amine, which was reacted

Wlth benzo[1,3]dioxole-5-carbonyl chloride in step (C).
Example 186

(+/-)-Benzo[1,3])dioxole-5-carboxylic acid [cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-
25  p-tolyl-amide

The title compound, MS (ISP): m/e = 497.3 (M+H"), was prepared as for example 2,

steps (A) to (C). Step (B) was performed using p-tolyl-amine, and yielded (+/-)-[cis-1-

(2-phenyl-cyclohexyl)-piperidin-4-yl]-p-tolyl-amine, which was reacted with

benzo[1,3]dioxole-5-carbonyl chloride in step (C).



5 (2-phenyl -cycl ohexyl ) - pi peridi n-4-yl ]
-p-tolyl-am ne, which was reacted wth 4-cyano-

wheeanylo3chl oride in step (C). Exanple 188 (+/PQFBRwa©001211

[ b] thiophene-3-carboxylic acid ;CIS- 1-
(2- phenyl - cycl ohexyl ) - pi peri di n- /4 yl'] -p-tolyl-amde

1o The title conpound, M (I 509. 3 (M+Ht)
was prepared as for exanple ﬁaﬂgﬁgeg% (A) to (C. Step

(B) was perfornmed using p-tolyl-am ne, and yiel ded
(+/-)-[C s- 1- (2-phenyl-cycl ohexyl)-piperidin-4-yl]
- plett/ Ot 4¢ Cyama-e{ cisvir(2: pheweyd-cydalutxpl)- piperitlin-4-yl]-N-p-tolyl-benzamide

eﬂ%@ﬁ&tﬁ’é é@gﬁ&%ﬂnﬁ@(’[ﬁi}r hooyls7s! QI@H@ MAN ﬁ%ﬁeﬁ‘eé G for example 2,
( +qtegs (A fe( Q) Step 2B preasparfasned aingyn-jolpiaveinedind velded Cing)-[cis-1-
aﬁlyr ty?leHeS%mJEi}i%FMQ{iZL yIPDB-téI L ARieOWRRH W rddeted with 4-cyano-

454 , was prepared as for exanple
2 be ngﬁ¥¥§lﬁﬂf? )- Step (B) was performed using
p- tonI am ne, and yielded (+l-)-[cis-1-
(2- phenyl - cycl ohexyl ) -pi peridin-4-yl] -p-tolyl-am ne,
whi ch was reacted with i soniEzampldB8 chloride in step

- (C). 20 Exanple 190

10

15

20

25

(+/-)-4-Cyano- N ( 3- met hoxy- phenyl ) - N-

1, ) - pi TRVl ST
L e (L Gl
(Mﬂ ﬁOY%&§1 epared as for exanple 2, steps (A to

( Cr'he Sli@fbh ude@mtx@smomd 509 lsqmﬁmewapmpﬁ@a lak AR example 2,

Rt R ) lep i) BasBerormed moing -t drasminey angh wetpdf)-Leis-1-
bl e et e
-7 e%éxgﬂ'pﬁlgpllé%% ﬁ‘}“”xﬁ@%gﬁ/{%ﬁé @phenyl )-N- [cis-1-

(2- phenyl -cycl ohexyl ) - pi peridin-4-yl] -4-pyrazol -

1-yl -benzam de The title conpound, M5 (ISP): me =

535.3 (M), was prepared adxpmpleddnple 2, 5 steps

(A to (C. Step (B) was perforned using

3-met hoxy-aniline, and yielded (+/ -)-(3-

nE(t+h0)xN (eRaniZ-Phdmyl- Sycloheﬁc?l-)-@ﬂﬁﬁﬁdm-@y;f] -Nhpxyly)-isphieetinathide

- D ale fBGmd SN B S5a2 WD B wppaned i gramele
19&@eps((A) £ {@}. BEpHB) whspdrénpwdnisagop-¢elFl-aminsoayd yldda@ (4f-)-[cis-1-
( 3{?{:}?&&}’ C}QJTMB pLﬁelrﬁhr} 4()%' -p-tolyl-amine, which was reacted with

isonicotinoyl chloride in step (C).
Example 190

(+/-)-4-Cyano-N-(3-methoxy-phenyl)-N- [ cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-
benzamide

The title compound, MS (ISP): m/e = 494.3 (M+H"), was prepared as for example 2,
steps (A) to (C). Step (B) was performed using 3-methoxy-aniline, and yielded (+/-)-(3-
methoxy-phenyl)-|cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-amine, which was reacted
with 4-cyano-benzoyl chloride in step (C).



1o phenyl -cycl ohexyl)-pi peridin-4-yl]-amde The title
conpound, MsS (ISP): W = 524.3 (MtH+), was prepared as

wo ono4exaspl e 2, steps (A) to (C). Step (B) wWaBCT/EP2004/001211
performed using 3-nethoxy-aniline and yi el ded
(+/-)-(3- -7
met hoxy- phenyl ) -[cis-1-(2- phenyl cl ohexyl ) - pi peridin
-4-yl]-anine, which was readt®@fpl %X
1- met hyl - | H- benzotri azol e-5-carbonyl chloride in step
(©. 15 Exanple 193

( +{+/})-B- (GFMeﬂmaV?hen‘ﬁ)/-lN—[dii—pf[l—ghaiyé—daloh&@b@béﬁdiam-ﬂ]—4—pyrazol-

(SI?;F) %enyl) [cis- 1-(2-
phe cyc ohexyl ) - Fsgfrldln 4- yI] amde The title
U eicomBpyndsdiS (I6): m/867535.3(M+HH)), waaprepresdas &t exsmple 2,
Sf 0§te1§~?‘(§'mb @C? StepS(B§ %s gé')foﬁ&d(ﬁn S ﬁh& ?I’ﬁﬁﬁe, and yielded (+/-)-(3-
per % xy an I'e ﬂ
(_,_yne;i'l Y\‘g't %Nz A I—c)yg o @W p1per1d1n -4-yl|-amine, which was reacted
1- ﬁrﬁhmhmyiolqyﬂl&hw khlopidpar steh (C)Y4-yl ] -ami ne, which
was reacted wth
5-chl oro-I-nmet hyl -1 H pyrazol e-4-carbonyl chloride in
step (C). Exanple 194 (+/-)- hoxy-N—
(3- met hoxy-phenyl)-N- [cis-1- ?ﬁl enyl-cyclohexyl)
- p| perl d| n- 4 yI ] - benzam de 25 The title conpound, MS

3 (MtH+), was prepared as for exanple
2 (+/§rbaéetbﬂ)llﬂrbe{1@tnagtléé cerhoxyhisaqid (3-orateexydzhenyl)-[cis-1-(2-
103~ )qﬁperﬁnﬂyl Leeae (+/-)-(3-

i 8 'X%‘ hrﬁgourwm ﬁ\&&g\é)s (n}zlg gg{?gél (I\&%—/ﬁh)o Dv%é( re)pzir dhs rfcl)rdelxzri]mple 2,

3 éteph (B tto ORY, Sepr(BY was pbif@rinedansing 3irefth(£)-anide, and yielded (+/-)-(3-

2004§ e }ﬁ%é%g?(%ﬂﬂ 0012 1%)1}2)8,{)29?68%%@%%%% which was reacted

( 3WItbtll°ﬂmx'§hybﬂlHHbdn)zetr{azmls-Slea(ﬂZGnyl chloride in step (C).
phenyl - cycl ohexyl ) - pi peridin-4-yl] -am de The title
compound, M5 (ISP): me = 501.3 (M+H+), was prepared

15as for exanple 2, 5 steps (Agshfhpid3os Step (B) was
perforned usi ng 3-met hoxy-aniline, and yielded

/--3-

OSJ_¥ gﬁ:& y{ %m% ?42%’11’1)%%}’% ac1%x(¥|121etgo£ye Lerly%—[cis-l-(z-

2 ph -cﬁcldmzdywmﬁéﬂidawﬁm}laﬂn&e carbonyl chloride in

t +
?C?He é i rgﬁ&ﬂpc* ﬁ/IS}@SPﬁ éﬂxl)e; I)_)S% E\Jrﬂ?dé j\l-Wils yfe]parelql_as for example 2,
( 4steps (A di@n(@hétdpdﬁgwaa_perrm t)sutge?azfa ethoxy-amling janfgielded (+/-)-(3-
20 ggirm 8 16 §P ) (2?\61’1 156%}0% &z}g@ndiﬂaﬁ? yﬂtﬁﬂﬁ%exghléﬁ was reacted
pve r@sl ﬁgfﬂmyltl ?V%?Iéﬁe?aﬁ Flidﬁén St (C)-
yi el ded
Example 194

(+/-)-3,4-Dimethoxy-N-(3-methoxy-phenyl)-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-
4-yl)-benzamide

25 The title compound, MS (ISP): m/e = 529.3 (M+H"), was prepared as for example 2,
steps (A) to (C). Step (B) was performed using 3-methoxy-aniline, and yielded (+/-)-(3-
methoxy-phenyl)-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl] -amine, which was reacted
with 3,4-dimethoxy-benzoyl chloride in step (C).



(+/-)- [cis- 1-(2-phenyl-cycl ohexyl)-piperidin-4-yl]
-(4-trifluoronethoxy-phenyl)- am ne, which was

w0 e@eneEm3wni t h 2- net hyl - benzoyl chloride in stepCl/EP2004601211
Exanple 197 (+/-) -N |
ci s-1- (2- Phenyl - cycl ohexyl) - pi pé??dl n-4-yl] -N
(4-trifluoronethoxy-phenyl) - ]ggc am de The title
conmpound, M5 (ISP): W = 524, (‘19&‘7—&% was prepared as
for exanple 2, steps (A to (C. Step (B) was
performed using 4-trifluoronethoxy-aniline, and
y| et/dp g EtR-S-miethyl-2Hepprazole-3- carboxyhc acid (3-methoxy-phenyl)-|[cis-1-(2-

&ﬁer%]??uoré%@ IﬂES)ﬁym@ }/ - ‘glmnn: leLI ch was reacted
£

Wi the tifle sempoynd, &S éﬁﬁhéﬂ - S ML), war arapheed g for example 2,
5 :ié@s (%g&bgtz S &'fbx@ﬂécﬁisﬁ{geﬁn&ﬁéﬁﬂ%ﬁﬁhh@ af@iylided (+/-)-(3-

pi B&thaﬁvrpfwnylsﬁae 4@ P%Y&l?@@w&pmﬁﬁéﬁwyl J-afpingewhigh was reacted
Therithizt-¢ylcHmpohi - a(zd)ISB)carH@Srfyl chibEi8e i {dgHtE) , was

prepared as for exarrp steps (A to (C. Step (B)
was perfornmed using 4 trlfluoronethoxy ani | i ne, and
yi el ded

(+1-)- [ ci s-1-(2- phenyl - cycl oHEHHS Bi%er i di n-4-yI1- (4-
trifluoronethoxy-phenyl)- amne, which was reacted
with 2-ethyl -5-net hér-ZH-gyr azol e- 3-carbhonyl _chl ori de

i n(stEp-Methyl-Moendo xpppiperidie-fovl ) N- (4r7tyifluoromethoxy-
10Ex H&L _g&&aﬁﬂe) Napht hal ene- 2- car boxlylolhg acid
p a@ e Fopge, Mit{1sB) ol 5 SV RN T buira Pt gy example 2,

Ve step5R9). t3 (CM’SH!:@ (,B)was ppifepaedeakigs 4ftalﬂueptmmnh@cy2an15ne, and yielded

St g_ﬁ/s 2)([8) sd5 ﬁ-ﬁglhe?nyl gcﬁ-n @ gﬁ% ! ﬁ}e A @@ﬂﬁ%‘r&%ethoxy-phenyl) amine,
chmmmengdtgd-m§-metb21-1}zﬂm@ﬂxllchhmdle@lhetxpl §X.pi peri di n-

4-yl]-amne, which was reacted wth

napht hal ene- 2- carbonyl chloride in step (C). Exanple
15200 (+/-)-N-(2-Chl oro- phenyI])Xa,?mﬂgwwl - N

[cis-1-(2-phenyl -cycl ohexyl)-piperidin-4-yl]- 1o

benzam de The title conpound, M5 (ISP): me = 487.3

s, f o exanmpl e, 2 A) 1.0
(Nl B SRy b et -G FroT b Sl Onetiony-phenyl)-
andioptiahahéde (+/-) - (2- chI or o- phenyl ) -
c +
g oA PR PR LTS ol
st efspg @).to16).Btemi) evap performed using 4- trlﬂuoromethoxy-amhne, and ylelded
20 (+/-)- [cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-(4-trifluoromethoxy-phenyl)- amine,
which was reacted with nicotinoyl chloride in step (C).

Example 198

(+/-)-2-Ethyl-5-methyl-2H-pyrazole-3-carboxylic acid [cis-1- (2—phenyl—cyclohexy1)
piperidin-4-yl]-(4-trifluoromethoxy-phenyl)-amide

25  The title compound, MS (ISP): m/e = 555.3 (M+H"), was prepared as for example 2,
steps (A) to (C). Step (B) was performed using 4-trifluoromethoxy-aniline, and yielded
(+/-)-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-(4-trifluoromethoxy-phenyl)- amine,
which was reacted with 2-ethyl-5-methyl-2H-pyrazole-3-carbonyl chloride in step (C).



(+/-)-Benzo[ 1, 3] di oxol e-5-car boxylic acid
( 3-di et hyl am no- phenyl ) -[ci s-1-(2- phenyl -
wWeyokoresy | ) - pi peridin-4-yl] -am de The title POIPP2NL001211
M5 (ISP): me = 526.3 (MtH+), was_prepared as for
exanpl e 2, steps (A) to (C). Stép-(B) was perforned
usi ng 3-di nethylam no-anilin an i elded 20
(+/ -) - (3-di met hyl ani no- pheny & gc)
1- (2- phenyl -cycl ohexyl ) - pi peridi n-4-yl] -am ne, which
was reacted with benzo [ 1, 3] dioxol e-5-carbonyl
c h(-ef)-Nephthalehed-dad)oxykix acipl(2-cBd2o-phenyl)- [ cis-1-(2-phenyl-cyclohexyl)-
(+#35})e M‘P{Zi yI am no- phenyl ) - 3, 4-di met hoxy- N-
cl ohex eridin-4-yl]
_ohesi a@nzgumh M¥ (6Dl afermaRUNNE | o pacpmted as for example 2,
? %@@Eﬁ&n@&l dsPig me-eaname, PRSI ded (+/-)-(2-

(A) 0 p &g ? rfor d d

3. ghlgEq- ﬁ @ T hﬁgf cgﬁgheﬁqy rRiRgidip _fil-yl; amine, which was reacted

( Sritdhi hﬂmle@mzn@rls&gmyﬂﬂ)mde {rcitep (C).
(2- phenyl cycl ohexyl) -piperidin-4-yl] -amne, which
was reacted with 3, 4-di met hoxybenzoyl chloride in step
(©. WD 2004/072034 PCT/ EP20 -74 Exanple 203
(+/-)-5-Chloro-N (3-di rrethylabézr?]%?%g%@enyl) 2-fluoro-N
[cis- 1-(2-phenyl-cycl ohexyl)- piperidin-4-yl]
-benzam de The title conpound, M &I SP): nle =
( MEHe)-N-RaShloresphernd)-2umetbyl-Nyl skt :plzqnvl-syéqlt%gl)@mendm-‘l-yll
mt ObtARamidt ep (B) was perfornmed using

( +/q’lh e g¥é$g8€q?®?\g$r{f§gfﬂéﬁy E%y %1@+g{ k jwas prepared as for example 2,

( ZS@bS(A/ﬂ toC(SZMSﬂéIE()ﬂ)lv)as }pbﬁ&fmcﬂﬂ wside Picdhlaoiandine, wind yiblded (+/-)-(2-
St glﬁlroec?:%{'xerg]()w[%l 16%% @Eeny cyczlo ﬁrﬁpgr?cﬁ -043471 %njm% \W8cH fas reacted

(+M9}»25H@thrb1b©nioyhéﬂmydemmw&zol e- 4-car boxylic acid

( 3-di net hyl am no- phenyl )- 10

[cis-1-(2-phenyl-cycl ohexyl)-piperidin-4-yl]-am de The
1ditle compound, MS (ISP): W 53(352196&)1( M-H+) ;. was

prepared as for exanple 2, steps (A to (C. Step (B)

was performed using 3 -di mst hyI am no- aniline, and

ek ol S PR e

V\ﬁ&ydemybeblwﬂdin-tl—yl ]-amide _ _
2 t gtpll ?18,? COT%SEI)](X Vi 'gfs% gﬁ‘/%o— @[I—pl@?%as %?é;ﬁ?é&ja% fbflexample 2,
3smpeffy)| ta;f{)mﬁtgh Wa)s .pzrfm;n wsing 3fdimethylamino-aniline, and yielded
Z(ﬂ 2'(Ph§ ra? {%1?%&1 ARe eleP?Jz Wéi en;)ll clohexyl) p1per1d1n -4-yl]-amine,
~6r6éﬁ>mb§§%ﬂ$eom Stspdt o

(I gﬁi)lc Wisgeact ‘g1tbb(:
2,

Example 202

(+/-)-N-(3-Dimethylamino-phenyl)-3,4-dimethoxy-N-[cis-1~(2-phenyl-cyclohexyl)-
piperidin-4-yl]-benzamide

25 Thetitle compouﬁd, MS (ISP): m/e = 542.3 (M+H"), was prepared as for example 2,
steps (A) to (C). Step (B) was performed using 3-dimethylamino-aniline, and yielded
(+/-)-(3-dimethylamino-phenyl)- | cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl] -amine,
which was reacted with 3,4-dimethoxybenzoyl chloride in step (C).



steps (A) to (O. Step (B) was perforned using
3-acetylam no-aniline, and yielded (+/-)- 20
wORqo3/0fwBs- 1- ( 2- phenyl - cycl ohexyl ) - pi peri di n- 4pgT/BPI000001211
- phenyl } - acet am de, which was reacted with
2-met hyl - 3-trifluoromethyl -benzoy#-chloride in step
(C. Exanple 206 (+/-)-Pyrazine-2-carboxylic acid
(4- met hoxy- phenyl )- [cis- 1- I%XZ %?1% -cycl ohexyl ) -
pi peridin-4-yl]-amde 25 The title conmpound, M5 (ISP)
W = 471.8 (MrHt+), was prepared as for exanple 2,
st ép/s) 6-AJhloxo-Kap-difsteeyl{inovgirnph X flusreaN[sis1¢(2-phenyl-cyclohexyl)-
é d yielded (+/-)-(4-
ms 0)%4 H - C|(gen1 (2- phenyl - cycl ohexyl ) -pi peridin
- 4The }1ﬂgﬁﬁ)m§0um&) $ (Ia8% m/@atiﬁey (Mii-HE), was prepared as for example 2,

5Py Bt%f -tazeg éﬁ“@% V\?al's‘k)@ffbl‘;ﬁed lﬂsu% 9911&19}?7131%0 -aniline, and yielded

(+hE Hf‘ ]éﬁ’é“‘?l’gﬁ‘iyg)oi‘fﬁ%&c (Zgpheayl-cyc rTE)OheXYI )-piperidin-4-yl]-amine,

( 2 wirixhi wd sa 84 bt witle Bédh]oro{zcﬂﬁorolbenéczyl RRRAME in step (C).

cycl ohexyl )-pip eridin-4-yl] -amde The title

compound, M5 (ISP): rrie = 546.8 (M+Ht ), was prepared

as for exanple 2, 5 steps (A 04Siep (B) was
performed using 2. acetyl am no e, and yiel ded

(+/-)- N{2-

[cis-1-(2-Phenyl - cycl ohexyg% i peridin- yI am no]l

Dhchy P Ces b oL carbeetiedcish Gimethylamino-pheny)-

1onagla;; en c%%h -p@@hefnuiw la&mateep (Q). Exanple

E}Eaﬁlq(le

Isoxa e- -ca

i sompead NG @@ %?W @37*& b Wep pespotsl a5 foryggample 2,
phettapé eﬁgwcl(o:bl@:eﬁ ()B) Ra9 et foimeugyig Saiﬁrﬂﬂlylgﬁﬁnb#dnﬂﬁle, and yielded

pr.epa
'@?P rg e@gg’%ﬁ‘ry@ar&ln})—p&eg %'[flm}fst(% p%ef)lyl— glgiéaxzylé 1&5 éc{m -4-yl]-amine,
pe whaahrmea ressitevgwizh 61 ahboro-14mtethiyl-1 Hopowetléntt cagbinyl chdoride in step (C).
and yiel ded
(+/-)-(2-fluoro-4-trifluoro-phenyl)-[cis-1-(2-phenyl -
1sycl ohexyl) - pi peridin-4-yl]- ampgle ¥4 ch was react ed
wi th i soxazol e-5-carbonyl chloride in step (C. 15
Exanpl e 209 (+-)-N [cis- 1- (2 Phenyl - cycl ohexyl)

; pl - -Wén éﬁ‘?t%]ﬁ%'ﬁub‘h pﬁ%uy(l) —n}e %[Ig qus ﬁ?@ pqlengrﬁzyclohexyl) piperidin-4-
(m fm&iﬂ/dommﬂqhbma)mdpl peridin-4-yl] -amne. A
??_ _H%: kA0 cgnfp?lin MS (IISP?:yCI 6'h5e7>§ SMBHO was pr p&red as for example 2,
( 4518Ps @‘\) tm$ClzSttmr&B))waa@drfommmmmﬁf@cmammwandn@oargi yielded (+/-)-
2016@]E ﬂsnfﬂ);@i)(z IoBehe E}bﬁé{yﬁrﬁg%ﬁﬂ? 4- 91%&168 1}%&%&1&9 which was

r eat %
sk z;srgfémﬁowamo@sma@zembondgﬁna
at nosphere for 18 h. The catal yst was flltered vvashi ng
wi th met hanol and the

Example 206

(4/-)-Pyrazine-2-carboxylic acid (4-methoxy-phenyl)-[cis-1-(2-phenyl-cyclohexyl)-
piperidin-4-yl}-amide

25 The title compound, MS (ISP): m/e = 471.8 (M+H"), was prepared as for example 2,
steps (A) to (C). Step (B) was performed using 4-methoxy-aniline, and yielded (+/-)-(4-
methoxy-phenyl)-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-amine, which was reacted
with pyrazine-2-carbonyl chloride in step (C).



filtrate was evaporated, yielding
crude(+/-)-[cis-1-(2-phenyl-cycl ohexyl)-pi peridin-4-
wQ kjo4amone (4. 07 g, 87 % as a colorless |iquiBCT/KBR004/001211
(I1SP): me = 259.3 (M:H+). (B) Coupling of (+/-) -
[cis- 1-(2-phenyl-cycl ohexyl)-piperidin-4-yl] -amne
wWth 2 25 brono-pyridine to y|eId
(+/-)-[cis-1-(2-phenyl -cyclo 9H#€%Vber|d|n 4-yl]-pyr
idin-2-yl- am ne. A suspension of
(+/-)-[cis-1-(2-phenyl -cycl ohexyl ) -pi peridin-4-yl]-am
ne(-l(/l) N@pl};haleﬁe-&&la mdylic adid (Z}la?&y’lemﬁrﬁﬂphén)yl)%ﬁ*& 1-(2-phenyl-
rgon for 10 m nutes
per e e B BB 80716 12 ol
r aEthl'Qe cornp@utids BMENY SN ov/p 546)8- (M-ELH ) b’lamplptpalyikl as for example 2,
s(ah
EgRA)Z&(é)S @%ED@; g&lgér}nedb g%&g]g 8@3@ and yielded (+/-)-

3 Ifs ry (%P@%ﬁﬁ%ahqm’dd?ip%%ﬁ-v PRES fpéenylmetamlde which was
s erbaedd aVith napBtHiRGhet20cafBorkyl ERoride ﬁpété;)S(C)The m xture

was diluted with ethyl acetate (30 nl) and WO

2004/ 072034 PCT/ EP2004/ 001211 - 76 di ethyl ether (30

m ) and washed three tines w |ﬁ ated sodi um

chl oride solution. The orga Snﬁﬁa g was dried with

sodi um sul phat e and evaporated, yielding an orange

oil. Purification was achi eved by flash chronm ra
(o bpusrelasmmbrerlian (25boroo Reslugpermethy) phamd)- 1.

mtli}h& @a&&g})sﬁpe &@@nﬂ@@ obt ai ned as a yeI I ow

18,25)-2-

H+ (O Acyl

(+/hg @ fcevemapd( Mﬂi%%)y /e yoﬁléﬁé%@ﬂ%l bwsemeama %qexnnple 2,

. pi&tépsilﬂ) 1@{@). Sté?ﬁ(lﬁaﬂm; f&forhedaring 2-qoto-aftrifluoromethyl-aniline, and

p%%@tig t(_)ﬁﬂi' f %uﬂbo -4 tlaﬂlé?qqyg}hwg o[-aff. 13(_2 -phenyl-cyclohexyl)-piperidin-4-yl]-

di smeirey Whizh ey deastetl vﬁt}ﬁsdxaazhgﬂ#wbhmdlchlenﬁé’ﬁa 8EMEC). 2. 2

mol /g, 0.120 g, 0.264 mmol) was added a sol ution of

(+/-)-[cis-1-(2-phenyl - cyclohexyl) piperidin-4-y|] 1o
1spyridin-2-yl-amne in THE (O , 0.088 mmuol)

and a sol ution of benzoyl or | de |n THE (.17 M
0.3 m, 0.35 mmol). The nixture mas shaken at room

SRS, bl e Bperiiin T B Vb sprmide
I(Cb&)lREducfﬁ@rﬁﬁﬁﬁb@tcﬁ@/Qlﬁ;s E@ﬁﬁﬁﬁﬂ-@fv&@ﬁyl)&ﬁpemﬂﬁ-m -amine. A
Q)lu omﬁ '-P/ ]) c1s— Wéothe cygl gigéyg)" H_]ge 1 {Igng(ég&zg %;3 1% mmol) and

2 @nmo%ur%f@rmaﬂes(l{) 60@, ¥68@ mred) in teclogjca mashahof( 48 ml) and water
20M ’\S}) Sngﬂ"v?%sttk t W Wﬁﬁ)m@g@'%,l\@ll( é)SFf}le r%ﬁlélg s&éﬁeféo%was stirred under
Exehfﬂgen atmosphere)forsldet e catalyskweofiléerel wasbyeg(wh eneileqngl and the
[ Cﬁ1$raée1—was(63 fadl él%ﬂéig_‘%ﬁ@d@’ () =)PicRer- (zdpﬂerfh &1&,hex‘g1) -piperidin-4-

- I di.n- - e +
verttaipige G o B8 wacolieh %@égﬁ‘gﬁk‘é&@@ SR,

steps (A to ((3 Step (B) was perfornmed using
2-brono-pyridine and yielded (+/-)-[cis-
(B) Coupling of (+/-)-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-amine with 2-

25 bromo-pyridine to yield (+/-)-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-pyridin-2-yl-
amine. A suspension of (+/-)-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl}-amine (1.00 g,
3.83 mmol) in toluene (30 ml) was degassed with a flow of argon for 10 minutes. -
Palladium(II) acetate (27.0 mg, 0.12 mmol), rac-2,2"-bis(diphenylphosphino)-1,1'-
binaphtyl (BINAP, 71.6 mg, 0.11 mmol), sodium fert-butoxide (0.45 g, 4.65 mmol) and

30 2-bromopyridine (0.49 g, 3.13 mmol) were added under argon. The flask was sealed and
warmed to 70 °C for 3 hours. The mixture was diluted with ethyl acetate (30 ml) and



1- (2- phenyl -cycl ohexyl ) - pi peri di n-4-yl]-pyridin-2-yl-a
m ne, which was reacted with 5-
woredohpr2o8so0xazol e- 3- carbonyl chloride in step ¥C/EP2004/001211
Exanpl e 211 25
(+/ ) - N-[CIS 1- (2- Phenyl - cycl ohe®t ) - pi peri din-4-yl]-N

r I d %Mﬁ?ﬁgmg‘eﬂﬁg{l}g Ptgllfts g@,et}l;:sg‘f’ur@:ﬁgg?fp%nge solution.

St 'Ebsoﬁg,éﬁlctpha{e@)as dﬁe& m@&bdﬂhﬁﬁ sﬂpheft@ raﬂiﬁ@vat&irﬁl@d yielding an orange

r| di ne

(PRI O3 PO R chitry BRPR| P omganelppthanol2s
ne%(TiH@GO &0 IB 188 titherndide (00326, 28 A0 WB@bmHiedmas yellow oil, MS (ISP):
Sdcef&gé @hflow of argon for 10 minutes. Tris 30

enzy? éeneaget one) di pal | adi um chl or of orm conpl ex

(124 ng 0.12 mmol ), rac-2, 2
bi s(.dj en I bi naphty Bl NAP,

O G4 BEen RIOPEN 19 1y B binant (SR, 7 Q.
an@hrﬁaﬁﬁmwﬁ s of Bo 3&?@ -b3u8 2reeRl hutyiehmoazidaghW¥hino-1,3-

2oL, e e e PR 0

m lxmml)awmﬂaided klisolugidnwf {-+/-p{diyl-(2pbeatl ey¢l8Bexyl)ypipenidin-4-yl]-

d
10 ia}?)trr at éd 2&%([’1’]'&%9’5 2)(9?@%\'@?59?% 624%@?%@ Ioalrr;qé;ajanl Lin.of benzoyl
wederideia THIF L. 5o, Qrh ki 03 armol) abee @Vép@rvm%haken atroom
yi @hipeRGuR HLHB Bbirs, tRe ﬁﬁé&@WaQﬁng\@&hm ¥R GiliMe id iBRbBted into a

COp2asesth BBPL ol N6 Bimbinaresr s, EARSPEBsONE 50:x20 mm
pi P8, lsgb P29 |Al; Frke B@Ihm/nany i@mlﬂ@ 0@' 269 gretodrilg inVager + 0.05 %

. P .

15 R 8 B’ B8 750 2R AR brosi Pl b . e tde
(G)QmﬁxmdpMS @32): m/e = 440.4 (M+H"), is obtalned as a white solid (58mg, 15 %).
(+/-)-5-Methyl -i soxazol e- 3-carboxylic acid
[cis-l-(2-pheny|-cyc|ohexyl)-piperidin-4-y|]- 10
pyridin-3-yl-am de The titleﬁmm@, M5 (ISP): me =
445.4 (MrH+), was prepared as fof exanple 209, steps
(A) to (C. Step (B) was perforrred usi ng

fﬁ f&ﬁgﬁgﬁéﬁiy@{;ggggg% F*)r% ?ﬁ&#ﬁf lg Sé-é-th} “Fefiohegyl)piperidin-4-
m ylppyrvibiinc yhamideeact ed with 5-
20 ”E’fﬁ‘é’{lﬂ L S Ozuglldel_\fs_ ﬁﬁ;)bpnl’}é{ L éﬁg léﬁM-&%), wa$s éreBa.r(eg)as for example 209,

( +~‘I‘t€E)S-(N) fe (G Step ZBF’WeﬂmerI;nﬂdohmg)ﬂ-brqmcppymdinn and yielded (+/-)-[cis-
( I S—E)’ ':p'l'lgrl?ﬁ cﬁchhe)@?n%l?A{ﬁﬁﬁ 4T€\]/a 2 -Q N obri MBvas rea[cted with 5-

e or exanple
209 VhseWOkepé-C@rbom)chl%td@pn stgp ( @gs performad usi ng
4- bronmo- pyridine as follows: A suspension of
(+1-)-[cis-1-(2-phenyl -cycl ohexyl)-pi peridin-4-yl]-am
ne (0.303 g, 1.17 20 mmol) i Exk@bpleaie (10 m) was
degassed with a flow of argon for 10 m nutes.

25  (+/-)-N-[cis-1-(2-Phenyl-cyclohexyl)-piperidin-4-y1}-N-pyridin-3-yl-benzamide
The title compound, MS (ISP): m/e = 440.4 (M+H"), was prepared as for example 209,
steps (A) to (C). Step (B) was performed using 3-bromo-pyridine as follows: A
suspension of (+/-)-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-amine (1.00 g, 3.88
mmol) in toluene (30 ml) was degassed with a flow of argon for 10 minutes. Tris-

30 (dibenzylideneacetone)dipalladium chloroform complex (124 mg, 0.12 mmol), rac-2,2'-
bis(diphenylphosphino)-1,1'-binaphtyl (BINAP, 76.0 mg, 0.12 mmol), sodium terz-
butoxide (0.470 g, 4.89 mmol) and 3-bromopyridine (0.483 g, 3.06 mmol) were added



Pal | adium(1l) acetate (8.0 ng, 0.036 nmol),
rac-2, 2' - bi s(di phenyl phosphi no)-1,1"'- bi naphtyl
W@ BlomMAR03£3. 0 ng, 0.037 mol ), sodi umtert - but BXI/ER2004/001211
(0.280 g, 2.91 mmol) and 4-bro yridine
hydrochl ori de (0.194 g, 1. 00 nmmdl) "were added under

PoPaer o161 SRR RIE ) WA 7D PP S BOue oy pce was
( 16111mﬂe§1 wathckthiy] etdtyte (80 hﬂe)ran(d_’ldietfr’yl)etlaaircb(mﬁﬂhﬁtﬂ wisheé three times with
ti g@&ra%dt%dﬁﬁﬁ %l%hgg soﬁvgi%n :PF]I e néi‘ S\Qf'ﬁé" %ﬂle%éh Sdium sulphate

or gani c

ev atpfbﬂ@perﬁted yielding nredaml. Buaﬁgaélomwas af?lupvefdl tyyeftaisk phuemsatography
Sacm@iﬂ%n@éfh;ﬂe%%@th‘éﬂ&mqwmmke) é+/ -)- 6c15-1 (2-Phenyl-cyclohexyl)-

di chl.Qr onet.hane/ net hanal / % N
( +P1_Pf1;1§ R}El e’p Ta_ngy% |29 %) was obtamed as an orange foam, MS

pi (ISP): dh/re—43363 ENIYHI Bl T hwakl readtédwith Berdsdd el hlordde iMstepa(E).
obtained as a li1ght yellow foam 30 foam M (ISP): nie

= 336.3 (M+H+). This was reacted with benzoyl chloride
in step (C). WD 2004/072034 PCT/ EP2004/ 001211 -78
Exanmple 214 (+/-)-5- N@thyl-lso 27016 3- car boxylic:
acid [cis-1-(2-phenyl-cycl ohexyl)-piperidin-4-yl]-
pyr|n1d|n 5-yl-amde The title conpound M5 (1 SP):
- Msthisonavels.rasberii i (Pion Grahiapybezbarexyl piperidin-4-y1l-
mst dlglpg L&n{&) Step (B) was performed using
olloms suyspensi on of
Eﬁﬂ ep Eowi aﬁ%ﬁ@? eg/e:—o%éx@w% )gé‘ia? areRagedyas forgypmple 209,
nestéﬁs (4@ tg (Cﬁ SGéi) Bjrrmls erférmied usa{ges bﬁﬁnmp)ynm and yielded (+/-)-[cis-
ut es.

ar ey oReby Bhie it B Rt BB b Srnissfsgacted with 5-

( 1#@thydisoGadole-Armathonyt dﬂexﬂdeZhstep (C).

bi s(di phenyl phosphi no) -1, 1' - bi naphtyl (BI NAP, 108.0

ng, 0.17 nmol), sodiumtert 10 butoxide (0.660 g, 6.87
;smol ) and 5-bronopyri m di ne (a4 $13 4. 53 mol ) were

added wunder argon. The flask was seal ed and warnmed to

70 C for 3 hours. The mxture was diluted with ethyl

¢ R P s Iphes o R PRR o o Pgiamide

Th ghetiga nbmppﬁm‘s (—MS\HSP)i rnh/edc 440t (MeHI )y as phepheddes fanakample 209,

a CF] %%@Qetg §C¥ ﬁg% ormécﬂ thsm%_izg b;drﬁgtﬁyﬁﬁm@aﬁ follows: A

( dbusheariomef (Mﬁevcn“dt (‘bphftri}’ SY%INF@)%GI@IQ)‘PYII amine (0.303 g, 1.17
20l € hﬁnolz in to(ll?e I'(%‘ )ﬂl)’ \%(sgclie%{ikg a flow of ar%on for 10 minutes. ‘

D e e o a2 s e Boiiny-11-
( Mbirttiph TEBINPW&QS 08RE t03137\ﬁ|1rhbl), sodium tert-butoxide (0.280 g, 2.91 mmol)
V\Dalz%@) l:r@llﬁll‘l%ggq % 5@@&?@&%&?' Iggglo )Q/verg ggdegi lznder argon. The
flask was sealed and Warmed to 70 °C for 3 hours. The mixture was diluted with ethyl
25 acetate (10 ml) and diethyl ether (10 ml) and washed three times with saturated sodium
chloride solution. The organic phase was dried with sodium sulphate and evaporated,
yielding an orange oil. Purification was achieved by flash chromatography
(dichloromethane/methanol/25 % NHj; 65:10:1). (+/-)-[cis-1-(2-Phenyl-cyclohexyl)-
piperidin-4-yl]-pyridin-4-yl-amine (0.187 g, 47 %) was obtained as a light yellow foam
30 foam, MS (ISP): m/e = 336.3 (M+H"). This was reacted with benzoyl chloride in step
(C).



Cainms 1. Conpounds of formula A~ R2 R4 Rg NRL N
X'y wherein 5 RL is lower alkyl, -(CH2)n-aryl,

W@ e®uosa084 ut ed or substituted by one or two  PCT/EP2004/001211
substituents, selected fromthe group consisting of
| ower al kyl, | ower al koxy, -(I)Fg@' hal ogen, -NR R' or
trifluoronethyl, or is heteroaryl; R2 is |ower alkyl,
-(CH2),, aryl, unsubstitutedxsmpieddituted by one or
two substituents, selected fromthe group consisting
of | ower alkyl, |ower alkoxy, 10 hal ogen,
tr (4/L)Jsxmemt(1hmbxazaliet3-mbsma acid-{BR1R2-pHeyglk-opclohegyl)-piperidin-4-yl]-
a hetetar 1 draup,  or is heteroaryl, unsubstituted
orpgli%‘é(gf‘f u¥'e one or two substituents, selected
f r Dhe tile cgnpoymd; MiS(ISP): mye of 446 -+HI X yas prepheedag for;example 209,

e e s
or suppensioay of (jj-g-)ﬁ[cissl-(23()]@91131—cmlohealb})ipen)i’mfélgﬂ]eamme (146 g, 5.65
| NAEREN ALl hel(BPM BRE QAN withrhiiZowdf arddm foyLd ﬁl_iﬁ\lil@s. Tris-
s e e o SRS it ok e 22
aLBiétdi?henyﬂlﬁl);ﬁvﬁiﬁwﬁ![,labiﬁrégtyl Q‘BII(;T&Pg 30210 g, Q.;l|7 tﬂﬁnall),dsodium tert-
PR 5553 A RSB A0 53 mot e e
ConpderrutgorofThe daskulvas séaliand wernsedMoRZ9 °CHoR3 Nouix! 'Yhe mixture was
5 idﬂuéﬁ%{hdé?ﬂﬁedc%tte%@ hﬁ‘j mdldietwpétﬁérr(?:o ml) and washed three times with
saturated sodium chloride solution. The organic phase was dried with sodium sulphate
and evaporated, yielding a red oil. Purification was achieved by flash chromatography
15 (dichloromethane/methanol/25 % NH3 90:10:1). (+/ -)-[cis-1-(2-Phenyl-cyclohexyl)-
piperidin-4-yl]-pyrimidin-5-yl-amine (0.392 g, 20.6 %) was obtained as an orange foam,
MS (ISP): m/e = 337.3 (M+H"). This was reacted with 5-methyl-isoxazole-3-carbonyl
chloride in step (C).



R is lower alkyl, benzyl or is phenyl, unsubstituted

or substituted by one or two substituents, selected
wo e@anteas gr oup consi sting of | ower al kyI | OVBET/EP2004/001211

al koxy, halogen or trifluoroneth

is | oner

al kyl, benzyl, thiophenyl or is~ ﬁenyl unsubstituted
or substltuted by one 10 or tﬁf substltuents,

selected fromthe group consis

Sof |ower alkyl,

| ower al koxy, halogen or trifluoronethyl, nitro,

am no, hydroxy or -NHC(O -lower alkyl; R3 is

pyri di h-Goemppourplsroffonmuday|l or is phenyl , unsubsti t uted
or substituted by halogen or lower alkyl; R4 is
hydrogen or hydroxy; 15 Ais -S0)2- or -C(O-; XY
are independently from each other -CRQ- or -0-, with
the proviso that X and Y are not |nultaneously -0-;
and pharmaceutically acc gbl NdRadd|t|on salts
thereof. 3. Conpounds acc ﬁg:ag claim1l1 or 2,
wherein X and Y are bot hy- Ais 20 - 8(0)2- R3
IS unsubstituted phenyl & R4 i s hydrogen. 4.
Compounds according to claim3, which are (+/-)

- 3, 4-di chl oro- N-phenyl -N- [cis-1-
(2wpbemy! - cycl ohexyl) -piperidin-4-yl] -
benzenesulfonanide

r#.'

() RSy e POt RS ey or o

- benze Ekﬂﬁtifﬁeﬁfb@é’ﬂléiﬁéd feoth 't}i;go 0B e h@sigtimid-of ![tﬁ«?ét'aﬂ@ﬂ lower alkoxy,

20041 079654 BROHERBBOR) o Hrprom R, o i heickodsit

benzenesul f onam de,

(+R?) - Nlower dliu) r—QCHE\)%WM) uﬁsdfﬁﬁﬂith‘,t/éd d¥-substituted by one or two

Lg Ini e ﬁ é\é{}pF neny l f%]rg)’% e %roﬁin Egrrls!lsqc{n?; 04% l(YWJI‘ alkyl, lower alkoxy,

10( +/ - ) - Naloderd, Itrlliﬂlid}oﬁﬁﬁﬁ’}"n)ltré dFRAG)ONRIRE, hydro , OF b%a heteroaryl group,

[cis-1-(2

peridi,n-4-y

henyl - cycl ohexy
benz en@g{ﬂh?!@ﬁ%wldg%{s $fitLe )ted %f ﬁéftﬁg bm_onFé)ir q_ substituents, selected
(2- phefyhr g E&fﬁé@ﬂsﬂsﬁn%’bﬂ@%ﬂé]ﬁyl%rﬂaﬂogeﬁ\" (3

-trlfluoronethyl pheny

) benzenesul f onam de or

[c BRS ?r 1 ?Sﬁf?egééﬁ%rﬁa? ,dﬁlél*lgﬁltlj:l}tﬁql B%Wbdpw_t%i_ lg,)r ljlalogen or lower alkyl;

benzenesul fonam de. 10 5. Conpounds according to claim
1 ®f 2isdesehnr Kydngy,y are both -CH2-, Ais

15

20

A is-8(0);z- or -C(O)-;

X,Y areindependently from each other -CH,- or —O-, with the proviso that X and Y are

not simultaneously —O-;
R’R” are independently from each other hydrogen, lower alkyl or —C(O)-lower alkyl;
n is0,1 or 2;

and pharmaceutically acceptable acid addition salts thereof.



-C(O-, R3 is unsubstituted phenyl and R4 i s hydrogen.
6. Conpounds according to claimb5, which conpounds are
W@ 2004072034 et hoxy- N- PCT/EP2004/001211

[cis-1-(2-phenyl-cycl ohexyl) - pi pgrl di n-4-yl]
-N-p-tolyl-benzam de, (+/-) -4 Paor o- N [cis-1-

(2- phenyl - cycl ohexyl ) - pi peri di n-4-yl |
-N-p-tolyl-benzam de, 15
(+/-)-N-(4-chloro-phenyl)-N[cis-1-(2-phenyl-cyclohe)c
yl) - plperl 3- trlfluoronethyl benzam de or
(+/-) -N ?8%1’%?%‘1 Pt -3-methoxy-N- [cis- |-

(2- phenyl cycl ohexyl) - pi p eridin-4gyl] - benzam de.

7. Conpounds accordi ng to cIa|n11/br 2, wherein X and

Y are both -CH2-, Ais - \ IS unsubstituted
phenyl and R4 is hydrox;R s according to
claim7, which are (+/-) Iuoro phenyl) -N
[cis-1-(2-hydroxy-2-phe I- yclohexyl) plperldln 4-yl ]

- 3- met hoxy- benzam de,
(+/-)-N-(4 chl or o- phenyl ) - N-[CIS 1-(2- hydroxy 2- phenyl

5— c &%&E? w{vgilf@1mq where}/nl] -3- 25 net hoxy-benzam de,

[CIS 1-(2- hydroxy 2- phenyl - cycl ohexyl ) - pi peri di n-4-yl ]
- NRp- t oo Iy)Wer Ayl Zzemizgeor i pienyl, Nasubstituted or substituted by one or two

1- d I
R Bl OB e SR PR s oy
[cis- 1hé]2>ghyd1rmﬂpoiemkﬁh5z}yl -cycl ohexyl) - pi peri di n-4-yl ]

- 3-nmet hoxy-N-p-tol yl - benzam de. 9 Corrpounds

acgar di |1sggwe10 a]ﬂgatéﬂf}l %e&%&oﬁfs u %E‘lguc}%tlﬁftgd Pxomstltuted by one
1qo he ny | or swbsutistititents, tayecodall fmrn thd group ooms/tmgtdﬁ i,dwer byl lower alkoxy,

R4 2004 0

RS T T e

-N- [cis-1- (2- hydroxy 2 -phenyl - cycl ohexyl)

- piRder iiddpyridinphjl, pytidim kg oy ispheh@nyhsubstituted or substituted by halogen
benzenes Iformﬁlde (+) -N- [cis-1-

(2- hydr5 enyl - cycl ohexyl) -pip eridin-4-yl]

-4- nethoxy N—phenyl 5 benzenesul fonam de, (+/-) -N

( 4REh! o5 lopdubgamydr)hydioxy;
[cis-1-(2-hydroxy-2-phenyl -cycl ohexyl) - pi peri di n-4-yl ]

15 4a TG hO e bepzengsy! f onamde,

X,Y areindependently from each other -CH,- or —O-, with the proviso that X and Y are

not simultaneously ~O-;
and pharmaceutically acceptable acid addition salts thereof.

3. Compounds according to claim 1 or 2, wherein X and Y are both ~CHj-, A is
20 =S(0),-, R? is unsubstituted phenyl and R* is hydrogen.

4. Compounds according to claim 3, which are

(+/-)-3,4-dichloro-N-phenyl-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl] -
benzenesulfonamide,
(+/-)-4-methoxy-N-(3-methoxy-phenyl)-N-[cis-1-(2-phenyl-cyclohexyl) p1per1d1n—4—
25 yl]-benzenesulfonamide,
(+/-)-4-methoxy-N-phenyl-N-[cis-1-(2-phenyl-cyclohexyl)-piperidin-4-yl] -



(+/-)-N-{cis-1-[2-(4-chl oro-
phenyl ) - 2- hydr oxy- cycl ohexyl ] - pi peri di n-4-yl } - 4- met hox
quoomomoemyl benzenesul f onani de, to (+/-)- N {CPGFEP2004/001211
1-[2- (4-fluoro-phenyl)-2-hydroxy-cycl ohexyl ] -pi peridin
-4-yl } - 4-met hoxy- N phenyl - benzeﬁisul f onam de,

+-)-N .
Ec ?'lzfgfsﬂlfﬂ’%rfnéify- 2-0-tolyl-cycl ohexyl) - pi peri di n-4-yl
] 4k %ﬂyeﬂWMm@L4—nﬁdM%{a&yl-f(@-lphﬂih}da;yclohexyl)-piperidin—4—yl]-
h |
{)eazf}}% %ﬁﬁﬁ%ﬂgg b Sﬂgngll cycl ohexyl) - pi peridin-4-yl]
- 4(+ 15 N4 ﬂmlgmhﬁmzf resettiaznid¥ilde 1-(2-phenyl-cyclohexyl)-piperidin-4-yl]-
Sf "'Beﬁzeﬁlés(lﬁoﬁirﬂﬁfeo phegyL) dN‘{ cis-1- ) ]
[ uor o-p roxy-cycj. ohexy].] - _
pi &t/r érrﬁethow }\1 Fczp' Lvé%ﬁbf@»/lmé Qlée)ﬁ/%f&mlP%ffJéﬂ*i‘ld@,] -N-(3-trifluoromethyl-
( + hé benhzeréesulfonamﬂe or | g
ohe er
BRI D RO G ctlehe R B e i ol
ZObémzénésfuMox{l:{rnﬁie

1-[2-(4-fl uoro-phenyl)-2-hydroxy-cycl ohexyl ] -pi peridin
10- 4- y| } 5ACompbands-according to claim 1 or 2, wherein X and Y are both —CH,-, A is

[tragg’?tﬁ )Gﬁle‘g!?s(@%%‘}%%ngngﬁécycﬁgﬁmﬁ ‘?) o:n EJ;{H Zjl #4 y

'] -4-methoxy-N phenyl - benzenesul f onam de. 11.
ConpoufdsSompewndsiacgordingdb alaim B, which comipenedsarX and Y

g: %—E};g’)h etg_%“\l ﬁért] df &i%ﬁen;ﬁ‘cgélgﬁexyﬁ%%b&tﬁx T4 glp]-g\T-% -6} yl-benzamide,

ac ¢ef- piriparo-NH| eu; m(]:aphewyij-ayhlohmeyl)( P—]/Pel)ldlan—Yl] N-p-tolyl-benzamide,
1 KPR SRR e et s Capbo gt st messiditr 3

- 4tr1@dc]rométhyﬂa{ljmzzynidenzenesul fonam de, (+/-) -N

[ CI(-E/ érll\{)%, dilob(i’ phepyl)- ﬁ‘i}"rth%’%w o[ﬁléxy Q)phen 1-c¥céohex&1) )H?endm -4-yl]}-

-4bai@tah~nay N- 30 phenyl -benzenesul fonam de, (+/-) -N
[cis-1-

2- hyd d
B L Ly SR T
20( 4O, B2 phenybstitutdd phenyl and R* is hydroxy.
[cis-1-(2-hydroxy-2-pyridin-4-yl- cyclohexyl) pi peridin

-4- yl 4- met hox f

(+-) y k[—?gmggﬁn? Cﬁgrdlprc;%(et% lilllf)]yf’)a’@l n-g- | - cycl ohexyl )-p

i p&si- ﬁi—l"lﬁ—(m-ﬂ)abio-phemfﬂ)hﬁxﬁﬁs%(ZBhW@oﬁ;GQ%eﬁﬁle@ﬂohexyl) -piperidin-4-yl}-3-
PCT/ P20 0012 - 83

triF9ue phenyl ) - benzenesul f onam de or (+/-)
- N(+[-)-&N £4 chloro-phenyl) N- [czs-l (2-hydroxy-2-phenyl- cyclohexyl) piperidin-4-yl]-3-

ﬁ1 (‘%% %{% C%rl di n- 3-yl - cycl ohexyl ) - pi peri di n- 4-yl
t 1 i(§1-ar fwort Ay [eiph e@yhy)drgn2-phesylicfdolaiy epiperidin-4-yl] -N-p-tolyl-
benzamide,
(+/-)-N-[cis-1-(2-hydroxy-2-phenyl-cyclohexyl)-piperidin-4-yl] -N-(3-methoxy-
phenyl)-benzamide or
30  (+/-)-N-[cis-1-(2-hydroxy-2-phenyl-cyclohexyl)-piperidin-4-yl]-3-methoxy-N-p-tolyl-

benzamide.

9. Compounds according to claim 1 or 2, wherein X and Y are both —CH>-, A is
~8(0),-, R’ is unsubstituted phenyl or phenyl, substituted by chloro, fluoro or methyl,'
and R* is hydroxy.



13. Compounds according to claim1l or 2, wherein Xis

-CH2-, Yis -0-, Ais 5-50)2-, R3 is unsubstituted
w@b@agpr2oand R4 is hydroxy. 14. A conpound accPCHEPZPOL/a1211

claim13, which is (+/-)-N(4-fluoro-phenyl)-N [cis-

1- (4- hydr oxy- 4- phenyl -tetrahydro-gﬁyran 3-yl)-

pi peri di,n met.hox fonam de. 15.

Corrpouﬂ Cglg%f?]"ﬂﬁisnagcc?réhrta |F?1‘ 2Wﬁerel n Xis

C|'62'7( ) N-[tis-1-Q-hydRox 2-ph@ny‘lG{I@hexyl?l’plpéndiﬂwﬁyéﬂlh%%ﬁy N-phenyl-

z)n anlﬂ R4 |3 hydroxy. 16. A conpound according to

ﬁ?efgs BHIS$s™ (+/°)-N-(4-fluoro-phenyl )-N- [cis-

1 ((49w¢ngxx24ry|ak@m phﬁiﬂ@t&&ieﬁyl@? Pedicin 343)1] -4- methoxy—N -phenyl-
eridi n14 E% 3- met hoxy- benzam npounds
EDSPaﬁnﬁﬂlfoala idg m 1, wherein X and Y are bot h - CHe-

A i(8/-) 28 4%Ia)ro-pa;aﬂy1)2& [c$s h@m&@@sczlzrpm?ueﬁqc%ﬂ%%l%% d;%dm 4-yl]-4-

substbt ut{)s ])é | ower
ac BT APHGOFHELREsY ﬂ’i‘aim ere| n X and Y are both - CH2-

A i($/- - EhRIRL - -

sué\g 7 ttﬁ:({g%-lb)%R% dh%rb Ii‘v\(/f) suztgi1 C.hiéﬁz ébhéssz ec{)éﬂdln Py yl} -4-methoxy
Q:"‘S‘E}% 8?@1%‘3? mé‘ile»l ower al kyl or hal ogen and R4

o s (- qwgam @9(4 ﬁ&swﬁﬁ) fzq{yd%ﬁ;pé}&%leﬁﬂ ?fgendm-zz ylf -4-methoxy-

ﬁ Z la I _in accordance with c
itR E)W?l’égée e, 3) reacting a conpound of

f or(r;mP F@S 132%}&&@& Bgtﬁigll —cyblohe b higerRonNd. IHéthOXY—N -phenyl-

form S02C1.° 2570 n presence of a base and/ or
r@@%r@ ’@”é‘ﬂ% to a conmpound of forrmula WO

20Q4=/ QNQ&%BQIJPEE’I%@)OW RAIRLLhydB4y-3-phen B RNnEL 1) - beeéfdm 4-y1]-4

15 methoxy-benzenesulfonamide,
(+/-)-N-(4-fluoro-phenyl)-N-{cis-1-[2-(4-fluoro-phenyl) -2-hydroxy-cyc10hexyl] -
piperidin-4-yl}-4-methoxy-benzenesulfonamide,
(+/-)-N-[cis-1-(2-hydroxy-2-phenyl-cyclohexyl)-piperidin-4-yl] -4-methoxy-N-(3-
methoxy-phenyl)-benzenesulfonamide,

20 (+/-)-N-{cis-1-[2-(4-fluoro-phenyl)-2-hydroxy-cyclohexyl]-piperidin-4-yl}-4-methoxy-
N-(3-methoxy-phenyl)-benzenesulfonamide or
(+/-)-N-[trans-1-(2-hydroxy-2-phenyl-cyclohexyl)-piperidin-4-yl]-4-methoxy-N-

phenyl-benzenesulfonamide.

11. Compounds according to claim 1 or 2, wherein X and Y are both —-CHj-, A is
25 —8(0)z-, R’ is pyridin-3-y1 or pyridin-4-yl and R* is hydroxy.

12. Compounds according to claim 11, which are
(+/-)-N-(4-chloro-phenyl)-N-|[cis-1-(2-hydroxy-2-pyridin-3-yl-cyclohexyl)-piperidin-4-
yl]-4-methoxy-benzenesulfonamide,
(+/-)-N-[cis-1-(2-hydroxy-2-pyridin-4-yl-cyclohexyl)-piperidin-4-yl]-4-methoxy-N-

30 phenyl-benzenesulfonamide,
(+/-)-N-[¢is-1-(2-hydroxy-2-pyridin-3-yl-cyclohexyl)-piperidin-4-yl]-4-methoxy-N-
phenyl-benzenesulfonamide,
(+/-)-N-(4-fluoro-phenyl)-N-[cis-1-(2-hydroxy-2-pyridin-4-yl-cyclohexyl)-piperidin-4-
yl]-4-methoxy-benzenesulfonamide,

35  (+/-)-N-[cis-1-(2-hydroxy-2-pyridin-4-yl-cyclohexyl)-piperidin-4-yl]-4-methoxy-N-(3-



wherein X, Y, RlL, R2 and R3 are as defined above, or
b) reacting a conpound of formula H R4 R3 NRL Nr
woeo04872084 h a conpound of fornula R20001 in tPEI/EP2004/001211
presence of a base and/or a prot %n scavenger to a
conpound of forrrula OyR2 R3 N RSS'NR4 XY 10
are, as defined above, or

%’lﬁ OIPWH’Y%\ PgS%EEﬂHeB?S BPHBIEOLR2, O N.R Na X, Y
WI t(h/ * NG @dﬂawﬁdlydfoﬁfal p‘jdhcﬁn%jzll-cy\éﬂh %@ﬂ?iﬂﬁ@ﬁﬂz} y1]-4-methoxy-N-(3-
n

RC,EF{'/ P20044}&9 RFr)zenggulfgnam eou formula 2 -~

13. Compounds according to claim 1 or 2, wherein X is —-CH,-, Y is =O-, A is
5 =5(0)2-, R*is unsubstituted phenyl and R* is hydroxy.

14. A compound according to claim 13, which is
(+/-)-N-(4-fluoro-phenyl)-N-|cis-1-(4-hydroxy-4-phenyl-tetrahydro-pyran-3-yl)-
piperidin-4-yl]-4-methoxy-benzenesulfonamide.

15. Compounds according to claim 1 or 2, wherein X is —CH,-, Y is -O-, A is
10 -C(O)-, R® is unsubstituted phenyl and R* is hydroxy.

16. A compound according to claim 15, which is
(+/-)-N-(4-fluoro-phenyl)-N-[cis-1-(4-hydroxy-4-phenyl-tetrahydro-pyran-3-yl)-
piperidin-4-yl]-3-methoxy-benzamide.

17. Compounds according to claim 1, wherein X and Y are both ~CHj-, A is
15 —C(O)- and R is heteroaryl, unsubstituted or substituted by halogen or lower alkyl.

18. Compounds according to claim 1, wherein X and Y are both —CH,-, A is
~C(0)-, R* is heteroaryl, unsubstituted or substituted by one or two substituents, selected
from the group consisting of lower alkyl or halogen and R* is hydrogen.

19. Processes for preparation of compounds of formula I in accordance with claim

20 1, which process comprises

a) reacting a compound of formula

H
4+ R

N 1
R R
’>ﬁ/N
X\

R250,Cl

with a compound of formula

25 in the presence of a base and/or a proton scavenger

to a compound of formula



wherein A, X, Y, Rl, R2 and R3 are as defined above,
or d) reacting a conpound of formula R3 O XIY 5 with
wa2oenposnd of formula A R2 N RL HN) to a chopBP29d4/001211
of forrula ~AR2 13N 1 RO N X.Y 10 wherein
A, X Y, Rl, R2 and R3 are as definhed above, and if
desired, converting the conpounds obtaiped into
pharmaceutically acceptable acid a&eigyon salts. 20.
A conpound accordi ng to any one of ch@i1 1- 18,
whenever prepared by a prQcBss @as aRred in claim19
or by an equival ent netho® . medi canent
cont ai ni ng one or nore congounfls as clained in any one
of clainms 1-18 and pharnaé%q I cally acceptabl e
exci pi ents. WD 2004/ 072034 PCT/ EP2004/ 001211 -86 22.
A medi canent _according to claim 21 for the treatnent
of Whereiagsds RhAs @adén arens defingd-ghoweagst ake i nhi bi tor.
23. A nedi canent according to clains 21 and 22,
wher ei b)tregetink hrRespeand@beior@slchoses, pain,
di sfunction in nenory and | earning, schizophrenia,
denentia and other 5 diseases in whigh cognitive

processes are inpaired, suchras Sgon deficit

di sorders or Al zheiner's Rikgease. 24. The use of a
conpound as clained in any @neyor ~Clains 1 - 18 for
t he X‘Y

5 with a compound of formula
R’COCl
in the presence of a base and/or a proton scavenger

to a compound of formula

0. _R?
T
Igon
R?‘j/N
Xey

10 wherein X, Y, R}, R? and R? are as defined above, or

c) reacting a compound of formula

2
.
o) Nogt
’)ﬁ/N
X\

with a compound of formula

R3Li



manuf acture of medi canents for the treatnent of

psychoses, pain, neurodegenerative disfunction in
woreom/0920and | earni ng, schi zophreni a, dementi a BCIER200€001211

di seases in 10 which cognitive pr gesses are inpaired,

such as attention deficit disordéfPs or Al zheiner's

diSﬁ@?ébnﬁ%hnd%?ﬁﬁﬁﬂﬂgntion as herein before descrlbed:

2
v
R3 NsR1
Hofﬁ/N
x\Y

wherein A, X, Y, R}, R? and R? are as defined above, or

d) reacting a compound of formula

with a compound of formula

to a compound of formula

N.
R\ OH R’
?j/N

X\

Y
10 wherein A, X, Y, RY, R? and R® are as defined above, and

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

20. A compound according to any one of claims 1 — 18, whenever prepared by a
process as claimed in claim 19 or by an equivalent method.

]

15 21. A medicament containing one or more compounds as claimed in any one of
claims 1 - 18 and pharmaceutically acceptable excipients.



WO 2004/072034 PCT/EP2004/001211
- 86 -

22. A medicament according to claim 21 for the treatment of illnesses based on the
glycine uptake inhibitor.

23. A medicament according to claims 21 and 22, wherein the illnesses are
psychoses, pain, disfunction in memory and learning, schizophrenia, dementia and other
5 diseases in which cognitive processes are impaired, such as attention deficit disorders or
Alzheimer’s disease.

24. The use of a compound as claimed in any one of claims 1 — 18 for the
manufacture of medicaments for the treatment of psychoses, pain, neurodegenerative
disfunction in memory and learning, schizophrenia, dementia and other diseases in

10 which cognitive processes are impaired, such as attention deficit disorders or Alzheimer’s
disease.

25. The invention as herein before described.

%%%



