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pi peri di nes as novel NMDM2-p53 inhibitors The present
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conpounds of fornula
of NDMR-p53

ci s-3,4-dial koxy substitutions represented by formula
(1): B RRA \\ | R / (CH2). Rs RI2 (1) Rl and
t he pharnmaceutically acceptable salts thereof; wherein
5 nis an integer independently selected from1 or 2;
X is halogen; R is selected fromthe group consisting
of hydrogen, carbonyl, sulfonyl, |ower alkyl, and

| oner al kyl substituted by carbonyl, sulfonyl, or

hydroxy;  Rl2giiR !ac? i @H HEQJD tok}am ot 599&5&{&99 of
al kyl or alk car bon

atons, and (CH2)I Rll R7 1 R10 \ R8 RO wherein R7
to Rypah ?eskﬁkqﬁ%ﬁg}rb%désea lﬁﬁfepsgngsr %ﬁxﬁ@ﬁhﬂs%ﬂl cis-3,4-dialkoxy

conS|st|ng of _%
sepstgutionseesegsntesrhy formils (D: WO 2004/ 080460

PCT/ EP2004/ 002339 -2 R2 to R6 are independently
sel ected fromthe group conS|st|~g of hydrogen,

ogen,

RY OCH3, -NCO2, and

- CN; and in case RLXis al ky Kenyl having from1l

are hydrogen. 5 The
phkegul e i nhibitors

I

and the pharmaceutically acceptable salts thereof; wherein
n isan integer independently selected from 1 or 2;
X ishalogen;

R'  is selected from the group consisting of hydrogen, carbonyl, sulfonyl, lower alkyl,
and lower alkyl substituted by carbonyl, sulfonyl, or hydroxy;

R is selected from the group consisting of alkyl or alkenyl having from 1 to about 5

carbon atoms, and

™~ (CH,),

wherein R” to R are independently selected from the group consisting of
hydrogen, halogen, -CN, -NO,, CF3, -OCH3, -COOCHj3;, and -CgHs,



i nteraction. These conpounds are useful in the
treatnment or control of cancer. p53 is a tunor

wQappgrRsor protein that plays a central rol e PEI/EP2004/002339
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protection agai nst the devel opnent of cancer. p53
guards cellular integrity and pPevents the propagation
rmanent | y damaged cl ones of cells by

|Rd@clfs| apindepepdeninsclacteddrom thegsp @gr}ssstmg\@% stlr%ff@ halogen, .

ol eclgh@r alkfly & (CHRRICES -8 CH,ANNG, bid LOW; f act or t hat
can activate a panef of genes |an|cated in the

Lg? (l; lrf?t gInCFS%fc%/ ct léhq’ fﬁﬂrﬁﬂgﬁnyﬂﬂa 531 Q anlét% ﬂslbon atoms, R* to R®

r egul atagdivgedDVP at t he ceIIuIar Ievel. MDMR and p53
form a feedback control |oop. MDM2 can bind p53 and

| i Dirhe dritp bf%nk}%lwlra"i‘@gﬁﬁl Il RbitéR ¥ 53

genes tion | at es
umtfqmttqm Thepresramnoundegic sneft] Bribetreatmeptar cptesl phgancer.
activate the expression of the MDWM2 gene, thus raising
t he 01@53 1ld b@ﬁmbﬁs\l@préﬁor ﬁi/&b’ﬁm tﬂhﬁﬁpl@jfsm ceftiblsofedf pbatedtion agamst the

B b o5 s <SP B 2R P SO Bl pgon o
ap&maaemd)yf dwbaged tloneEeelluiby thia ingluatien af growith azxest pohpoptosis. At

(%fg(l)lLaﬁ:}d/r%\%l g)g? W aa%.«irf%f:‘n t}—J}?faEt%F b0t Ofn MWZehQaRADS Eenes

cancers. Freq ueg}

oiseplfcatedgn ﬁltﬂ reglption efeel ércée alrni IPLqsE [Pﬁik@/amm%ﬁpse cycle
| Qﬁlﬂﬁtorf@]hch BSiANG eg uth@é’c?b REIM?2 Shﬁl‘éﬁ&e]h@ardé\feﬁ CMDWPYRnd p53 form

HEER e TR T i ——

I fb@dlatdal a6 M |a&(ﬁ1t10ﬁ MDNID aqedcaeéslthwlmheltmrde@sndem degradation of

n§€30 | P%épcﬁ}’l gﬁg@'\@ﬁ 8 osrgio%t sf’ﬁ}éé; gﬁjﬁg gél%, thﬁ% Qal?ﬁué%l @ellular level of
| MI2datpir otatn. dfhl&/\'ﬁetdbaak mrﬁad l(scpael@surgmh@f bqjh RépPM2 and p53 are kept at

aQ fdvi }é{?& aérrﬁzhg ﬁﬁng Iélfs‘ i\ﬁ?ﬁle?é Midy c&gctt)lhfo% E2F, Wthh plays a

strateg the use of different
na@rt@hm @meﬁmlwgglafl% |nh| bition of NMDMR-p53
interaction (e.g. antibodies, antisense

?L' g 0'![‘14@ fa@i@tdf (M‘EMZII@ @BB @) is ﬁ@h&uﬁlt&hnbna’id&aﬁéﬁfs Frequently

r o IV,

B ar e Qo A e PRARUET BARIIBGR Ry iapcg have been

s slygastoi af@cttMB)lMWem dngradativins tIshilpitepnt oﬂMDM?ePS%m@actlon n

| {hlﬂgﬁceﬁy{gﬁﬂ §P5§3§%b ez?c{ ﬁ)sa%gémhga\ﬁsﬂbf 25‘3 EE]P%‘CQ&%rest
Fepre 0460

a conpoun or mul a 004/

PaT BPommir D0 MDY argagpists e, can gffer aogel app{(@udz)t%cancer

6theFhpy™s Qngle agents or in combination with a broad spectrum of other antitumor
therapies. The feasibility of this strategy has been shown by the use of different
macromolecular tools for inhibition of MDM2-p53 interaction (e.g. antibodies, antisense
oligonucleotides, peptides). MDM2 also binds E2F through a conserved binding region
as p53 and activates E2F-dependent transcription of cyclin A, suggesting that MDM2

antagonists might have effects in p53 mutant cells.

The present invention provides a compound represented by formula (II):



(CHOn 1 1 R7 NI1 R/ R\ (Il) RIO Ra RO and the
phar maceutically acceptable salts thereof; wherein n

WO 200a/0804m@ eger i ndependently sel ected from 1 OPCREP204/802339
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hal ogen; 5 R is selected fromthe group consisting of
hydrogen, carbonyl, sulfonyl, téwer alkyl, and |ower
al kyl substituted by carbonyl sul fonyl, or hydroxy;
R2 to R6 are independently sBlected fromthe group

consi sting of hydrogen,, 4 ower al kyl,
-C(CH3) 3, CF3, -XXCH3a - N& %N and R7 to Rl' are
i ndependently sel &¢tad fro group consi sting of

hydr ogen, hal oge d & CF3, - OCH3,

- COOCH3, and -C6 —'e(ﬁq sént iMvention al so

provi des a conpound|re esenR%d by formula (I111): X/
\' (CH2)n O R12 (I Ll Rl and the pharmaceutical l'y
acceptable salts ergot® ;  Wosr el nis an integer
froml to 2; WO 004/080460 '&#/E32004/002339 -4- X

i s hal ogen; Rl is sgted's am.tfhe group consi sting
of hydrogen, carbonyl sul | oner al kyl, and

| ower al kyl subst i tRlt ed b ponyl , squon&H or
hydroxy; and R12 is seREEted r OTRt he group consi sting
of al kyl and al kenyl having tsom 1 to about 5 5
carbon atons. The invention also provides a

phar maceuti cal conposition conprising a
t iret tp phihinaadelificallf hewpiable salo thrtreadf wizereimnpound
represented by fornmula (I1l) or (I1l1) and

n  isan integer independently selected from 1 or 2;

X ishalogen;

R'  is selected from the group consisting of hydrogen, carbonyl, sulfonyl, lower alkyl,
and lower alkyl substituted by carbonyl, sulfonyl, or hydroxy;

R? to R® are independently selected from the group consisting of hydrogen, halogen,
lower alkyl, ~-C(CH3)s, CFs, -OCHs, -NOy, and -CN; and

R’ to R are independently selected from the group consisting of hydrogen, halogen,
-CN, —NOz, -CFs, -OCH3, -COOCHg,, and -C5H5_

The present invention also provides a compound represented by formula (I11):
(CH,),
e

wit O
..\\\O\R12

N (II)

|
R

and the pharmaceutically acceptable salts thereof; wherein

n is an integer from 1 to 2;



a pharmaceutically acceptable carrier or excipient.
The invention further provides, a nethod for treating

W@ 2008080460NpPri sing adm nistering to a patient POI/RR®A4/002339

10

15

20

25

30

of such 10 treatnent a therapeutically effective

amount of a compound representefi-by fornula (I1) or

(L11), Furthernore, the invention provides the use of
aXcon’f)@é]ﬁ&eqdepresent ed by formula (Il) or (IIl) for

the preparation of nedicanments for treating cancer.

TRe pisedentd fromvahé ponpRosiitieofaydoyel, cabonglssuifonghidwer alkyl,

nmol ecul £ 1 nhipbi,t or s., of I\/DI\/E 3. intar ' .

pi per?“aqelﬂggr ?kﬁflﬁg%sf%‘?‘éfl RY i ?Ig}gxsf/l i@%’@s@ﬁ%”l&? %h%l}d whi ch

haye been 15 tested in ELISA assalys. The nost pot ent
cBrpolandectédhiromitbe gronpegntisting df el arklalikenybbavig fopm 1 to about 5
i nteragtdPhoRkk MDM2 protein with a p53-like peptide

with a potency that is approximtely the sane as a

p53-deri ved peptide. Binding of these conpounds to. the

D53 bl PP S BA PO RONE R B i SRR COMPF mEd
b&leN}zﬁlﬁiaﬂsﬂ ?ﬁé‘cti@é amehﬁl?df&ﬂ:onqmﬂmd wepdssentedttlyifermsalni(Byor (II) and
as as. fragnment.s of these 0 - .
SRR eh AR B e R kb i S B ant el iRy proyidesa
poethetlfongeating-camied earopiisieg adminigeringiees pagienvingteedobich
S\g?ﬁﬁleﬂ?z‘f Rap E??a%lz ClrbofvE ¥mbBnCEld c'ohgb%%a 0438548 t@by formula (II)

as antipro _ratLve agt|V|ty I nst
w1 A1) Hsethssnoreathe AnvenHgn Pravides g 1ss oba compauRd Fepaesgpigd by

| fordiulO(IT) DR €neffor the gé}ﬁSﬁi&l@mﬂéﬂﬂ&me@tﬁOﬂ geitilg @scer.
anti cancer agents. used herein, the followng terns

h ' ' ;.25 "Alkyl" " I, eyl

or oup R R A Bdeh draish e oF mell Bl ibitgr of

aMIpvia4ise imgchicoombparidisesinith ds-drdialkoxylsopstintiées;, which have been

1 VA

e B0 0 A AR, o o

einyhit inggragiipn of MM prefsinyith 2 poAHike Wptldq@élh a pgtency that is

ﬁ%%}?bﬁﬂ%a‘t&?ﬁie%aﬁ@ abh ﬁfi%'a&‘ilve@' 'eBﬂgélni Einﬁ%t@rdg @lﬁefs@%&‘mpounds to the
rom . pr ra n,.

UKL ROSON S L TR T

e Lﬁldls\i!ﬂl thid seriés :h;lat/_tf&ll’la?ﬁlfragﬂiadct(s)&)f esdydmpPolndseijikse compounds

"Car bonyl." nmeans ival ent.,.- r L . :

SR shes e prb bR Sk POk FRpididlines, nhich have

néemensmtalnbun mechatisticsictfifsiotdelldased qssapyesivell as antiproliferative

a!iétﬁiéck géat%ﬁé? Qvgl&?t\??%/—gﬂ gtgr?caiﬁ}ﬂgﬂzhﬁﬂﬁ Bfs B 8RB0 Qhd in vivo. Therefore

pro e the "subj ect being treated.
" thepeorpampounda pee USEigbis andicanasy gg€ife, brom ne, or
i odi ne. "Hydroxy" neans a nonoval ent -OH group. 5

" Subsik hised@drein,abe followitiisteirhsiliad thd fydn memsings: t hat t he
substitution can occur at one or nore positions and,

unl ess,ptherwi se ingdi cat e h . i
each 1s ff Wﬁ‘fvleroar%jg SELE fa ?%ea;hﬁ gétﬁgélglgté%#?If/etds&erll{)g%%(ﬁ@gammed
f aliphatihbydmpearbbn baviopfioonkto 105prdfeallyl tréaatbopragoms and more
bb%?ér?lﬂgl 1484 c&Bbn 2R ks, Typical lower alkyl groups include methyl, ethyl, propyl,

and isopropyl.

“Alkenyl” means a straight-chain or branched aliphatic hydrocarbon having from 2
to 10, preferably 2 to 6 carbon atoms, and at least one carbon-carbon double bond, for

example, vinyl, 2-butenyl, and 3-methyl-2-butenyl.

“Carbonyl” means a divalent -CO- radical.



"1 C50" nmeans a concentration of a particular conpound
required to inhibit 50% of 10 a specific neasured

Wa@ewuestsye | C50 can be measur ed, inter alia, aBRCT/BP2004/002339
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descri bed subsequently. Pharnaceutlcally accept abl e
salt" refers to conventional acPd-addition salts or
base- addi tion salts that retalqlthe i ol ogi ca

ef f ec Efigeinessomny peasen emognpihat j5¢ %FHﬁ}S%E’EFH%nto?ﬂeFﬁE? or
PArBS R te isAMBIbhsUT dadshe AF Brdlonddd shivaal s{tht adbject being treated.
non-toxic organic or 15 |norgan|c acids or organic or
|norg c bgses @ qF ddlt i.on .S ﬂks i ncl ude

t hos o LG G0Feps QRO H DGHNE PACTS. QD

hydrochlorlc aci d, hydrobrom c acid, hydr0|od|c aci d,
sul f ufglraxy”dneass hfrgriovalent ©H gmwphor ic acid and

-nitric acid, and those derived from organic acids

such ‘%‘%b@mh%du%% SHsRRIEd ARY dmeﬁﬂlthﬁ)fhé ﬁlb@ﬁhﬂwn gan occur at one
nethanesulfonlc aC|d xalic

Cl
cPRPEE RRsitipns Andhitalestp ewgfdpfl%fafgg t&at %Pﬂgﬁs léu%&% aj each

adifstiti€ioh iskt€are Sadeplesd e2illy beleedftdint tho spesiietl ®ptinad. ude
t hose derived from amoni um potaSS|un1 sodi um and,

quate&gﬁﬁxlennon,%p% p PXkﬁ 1S uch as for exanple
Y €4dNs %e& Ira C . R .

tetra ni um I oXi em cal nDdlflcatlon
of a pharnaceutlcal conpound (| e. drug) into a sa 0
| s a flesfimene a nendenkafivnotap et eomnduadiregresd e ﬂ%hlblt 50% of

iR ifeakRE 9 tﬁ’i‘tgp ITKZS% cg@be AResured) @bCa, 8digbbdciibsd
hy roscopicity, lity and solublllty of

GINeEsY- See, e.g. H 25 Ansel et. al.
Phar naceut i cal Dosage Forms and Drug Eelivery Syst ens
(6th Htharm9&aticaly acgptablaltd nefert 46 Borfvébtional acid-addition salts or

t |
obap e oety o s PEE BBl BUGR<A%s and propepiesof the
rrean}smp‘ak roﬁﬁlﬁ(prg&gntmlvtlgtlm@mrgﬁjr@ed Apng %@quﬂw organic or

O 5 Q%] &1&3%1%) ngdmcséiq tanltc Radhi GdinbIBEciRAIIditedH ks include those

conpound 1S a

n|Ste erap
o ferbiee fisn MpsEATEC AGRSHGh A Qﬁﬁ?rlﬁlﬁﬁ‘ﬁ@%‘%ﬂ{fﬁé‘d hydroiodic
CQJI@%UIfdn@ﬁad fsQIfﬁEﬁicaic{d', bhosphofit hdidl and hltﬂc acid, and those derived from

pharnace ce le s
s PEFATIS] aelglﬁ n‘iﬁ}hﬁn%ﬁﬂgmﬂ alc%fé Paé]tc‘?ibc acldy g}e\gﬁanesulfomct acid, oxalic
dadidl auedfihicat:lldod:ltmf acéd, mahia acitluladic axal, fumamncicdi ané the hke Sample

Pﬁalsf Eﬂ%ﬁg’%‘/ d.ggiggéld% ﬂgo%%gweéqga ?19114(ﬁ9um, %tg%smm, sodium and,

i guasetmiaghamsoaivenpydioxisds, g@qbaam g@@@g@gl@, t@wthmmomum
Eif(ﬂ%idfer emaRathodifthiich Waré@&u%alfb&p@@ﬂ& oindsugdfinto a salt

e present | entlon are usef
B P @He Do BIRERER O SheBletdy ablapbroved Physical and

pallfidnhleallsedblht@,n@gfcﬁgmﬁaty flowshiligrand sThibiiy obeymopmubsls.abid, e.g., H.
or ons co n e

AR PO B S Gy SRERRUERBLTRY Shndneleb . 1005
f pp. ©6amd|1d56-34%ast, col on, |lung and prostate tunors.

A therapeutically effective anount of a conpound in

accor dﬂgfﬁﬁﬁ\%ﬁtﬁaﬁﬂc@eptéﬂw eBhdHoR ﬁﬁﬁﬁﬁ&eﬁﬁcﬁ%b@fta@fe carrier,
u

conpo | ective | ev
e}gcrl)plent etc., means pharmacologma]lty ackept and sulbstanﬁae.‘l y hon-toxic to the

subject to which the particular compound is administered.

“Therapeutically effective amount” means an amount of at least one compound of
formula (II) or (III), or a pharmaceutically acceptable salt thereof, which significantly
inhibits proliferation and/or prevents differentiation of a human tumor cell, including

human tumor cell lines.



anel i orate synptons of disease or prolong the survival
of the subject being treated. 1o Determ nation of a

wo bh@nagred i cal |y effective anount is within theCEEP1004/002339
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in the art. The therapeutically effective anmount or
dosage of a conpound accordi ng” $6 this invention can

vary within w limts and maybe de in

e ORI Al Tt csc e S&é%f&aﬁg‘?/ﬁ‘f %g%?a‘faléiélﬂ%"& 1Cs0
t-@lidigronnaboutdyall to slspiit16ORRLS i n each particul ar case

i ncludi ng the specific conpound(s) being adm nistered,

the r'?lll’lt c%n‘ggou%ﬁ?bﬂh%ﬁ)ﬁggﬁtQEVen%{aﬁ a}éus%ﬂ? eg}%qua H‘ﬁélﬁ%f control of

treate

g@H@ra]llfermtme tliserderss m pa‘ru@rl@n, on@,logl;@,l wdegs. These compounds and
a@ﬂnﬂlﬁ%ﬁ?&drﬁﬁnf thel E’(grh% 'i‘&a}f\’lf‘e'lﬂgﬂupﬂl 8P Weﬁ’cﬁiéﬂ@hﬁ&dﬁtrol of
osage _of about t o about 000

ni?h gﬂ@p&s &Eﬂhfs’f Pb?ﬁ%ﬁ‘ﬁ&%tbr%@c‘h@nt Bn& ProftagRy %
shoul d be appropriate, although the upper limt my be
exceeg Qﬁkr&}i‘@lmcilﬁcﬁf@ai@dmou'ﬁh of dledthyoulnkiagecardmdeevith this

fa &@e%sn%ﬁ%agﬁtagfamouga ﬂ? % g d OS %i tg%t IL Ektfe%ltIVé g)g&ege(?ﬁ edﬁEVthré or
camtliorateypmptossifoiseaderor mdongidw&er\waﬂ R 'lhhéulpﬁ@sbéwg treated.

' B\éfeprﬁﬂrﬁ??? Ui %P%éﬂﬁcaﬂlg eFfE&i‘(/’e Q%uﬁ?ﬂ HAGERHRAMn the art.

TirRl (R(CHAT 11 R7 N

R9 and t he pharnaceuti cal .
acce pT]é%‘lhéraé?SP“t’%auY ﬁ@‘i‘%? am@RRt Q3 49s386 03 6 GIPHEBY Gccordlxg to this
Plalt R 04/ /AD2e85 n w1ae IimIﬂS afd) malyibe @elfermi’rdzdﬁiﬁ ademhkyknown in the

I d, f
fs gréTeng{laﬁjedOQ?[g%L}/Bﬁ 0§ gaugiiefi ﬁ% h—b flnﬁiwgl%epfeﬂulreﬂlgrl};@ &l ?a%ﬁ %grtlcular case
sinchuatiryd the bjpautfic cahipplupd(saheing edmrm&ibllqﬂ the upate |of adrainigiption, the

C@c; tnyﬂ bei gjcrgzgg(%’ ga wg% ?%qu}r)]gﬁ nt b%m?%réa&zdR@n Eiferal, 1n the case of oral

enden consi )
h9UP=ﬁg@tﬁml h@nugséwuonlt@aém t Bumgns Weléqwmroxmgly 7exega daily
- MBge @f‘ﬂ)oum m@he abfutl10, 08'0 9réfé}dl§ip$ﬁﬂ€§ﬂ§dtﬁ 20@heab aBout 1,000

f
x om t ger gpl@pj)_ér?anes,l i HB er rllliay aelegcgeegéd Whe%\{‘ndmated.

The daﬂy dosage can be administered as a single dose or in divided doses, or for

parenteral administration, it may be given as continuous infusion.

In accordance with the present invention, a compound is provided represented by

formula (II):
R4
R5
CHz)n
aw\d O

‘\\\O\

(CH,),

(II)

and the pharmaceutically acceptable salts thereof; wherein



In a preferred enbodi rent of the invention, nis 1. 10
I n anot her preferred enbodi nent of the invention, X is

w@hdoango4e0 fl uoro; nore preferably chloro. | npamnBrives002339
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preferred enbodi nent of the invention, Xis a Para
substituent. In another preferréd embodi ment of the
invention, RL.is selected fr the group consisting
of hytirBdrisger iedapepgently 1 or , - COCH2CHS,
15 - CH2CHOHCH2OH, and - SO2CH3; nore preferably Rl is
hydr ogéalogémy anot her preferred enbodi ment of the
invention, R2 and R6 are independently selected from
the g I St] f ;

et chHPERBRhTbL BB Ry BRReL TR IR lover el
anot hand lowef dkylsdbssitised byresrbonyl, sulfenylnoeidred; R3 and
R5 are independently 20 selected fromthe group

CRM RUdrBthdRpediedilp@antedittarariie Z&Bb Qb1sistink @ Rydro&dn3 halogen,

o s R

las) cOHsi sting of
hydr ogen, fluoro, chloro, and brono. In another
pREfocR Y atk iadiyediemlytselotted freni thegntupronsivdng of hydregendrplogen,

fromt u C t StA I n, fluoro,
chIoréﬁﬁﬁ%g%B?F?C?g%%)g¥9@2§%i£¥%f§g§nd -CF3; nore 25
preferably R4 is selected fromthe group consisting of
hydr oljemprefartegrembodiment®! thaigvemiosn® is }-n anot her
preferred enbodi nent of the invention, R7 and R1l1l are

in S e pﬁ[‘m%érl}preféﬁk@%B@diﬁfeﬁﬁbi the iigtfeation, CORsh®E® bgflwdro; more
r.o a

h n, en, .-CN, .- and - . NDre. .
obirafReore agoret et it pyhe BV eBiomy s e

t hébsgtuzdp consi sting of hydrogen, 30 fluoro, chloro,

and bronmo. WD 2004/ 080460 PCT/ EP2004/002339 -8 In

anot h ' : b d

RLO a?féﬂf?(%%%?’én%%ﬁfF@B%ﬂé‘%@%?@%ﬁ%ﬁ*’%&*@%@éﬁ%&ﬁeﬁ%ﬂ% group
cepnsisting pfhysirogspe r@ld et s + e H2ClhI-618:Hu reRbH2Ch,

- N6, CBORICH 053 nd B OSCHY;8hefeqlbéraBl RAshAtOgeal e

i ndependently sel ected fromthe group-consisting of

hydr ogen, fluorp, chlor and.brono. ..5 I.h a .
B e R

f sedeatécheogrtheigroup ensidissinigog hpdrogymlamdyealogent moropreferably hydrogen,

CﬁhgﬁPt ?ﬁy dbﬁﬁggB, -CN, -CF3, and -COOCH3; nore
pre efgg y”’ I's selected fromthe group consisting of
hydrogen, fluoro, chlorg, and_ brono. Preferred

conpolmarothenareigrred embpdingant pf thednragion iy andRs arg indppendently

l— ée—l&jeétizﬂbm}i% Broluft 'csﬁiiﬁfn(gioﬁh?@bdgin,ghb&,‘éll'lRI)ir(ﬁ,IBﬂ@ﬂhO; {eHiz YOCH;,
oXxYy.) - idine; _cis-_[racl -4-.B.enz - 4-

(0 B0 areE prergatly Ro g by ieBr B ey it from the grou

- poistingiofitydrogen, fluoro, chloro, and bromo.

In another preferred embodiment of the invention, Ry is selected from the group |
consisting of hydrogen, fluoro, chloro, bromo, -C(CHj)s, -CHs, -CN, and -CF3; more
preferably Ry is selected from the group consisting of hydrogen, fluoro, chloro, and

bromo.

In another preferred embodiment of the invention, Ry and Ry are independently
selected from the group consisting of hydrogen, halogen, -CN, -NO;, and -CgHs; more
preferably Ry and Ry; are independently selected from the group consisting of hydrogen,

fluoro, chloro, and bromo.



cis- [rac] -4-B enzyloxy- 3 - (biphenyl-2-yl nethoxy)
-4- (4-chloro -phenyl) -piperidine; <cis- [rac] -4-

W@ 2608080890 oxy- 4- (4- chl oro-phenyl) -pip PCT/EP2004/002339
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eridin-3-yloxymethyl] benzonitrile; 15 cis- [rac]
-4-Benzy|oxy-4-(4-ch|oro-phenyr§53-(3-nitro-benzyloxy)

-pi peridine; cis-.[rac]l. -4-B.enzyl oxy-3 - -b .

b bt S iy Tred B PR AR L Repiethndependenty

C bedectddrfamh theﬂfngup raydising-of hydrégers; Ahora) cploen Pkgme 3-GN, -NO», and

( Zoég;l r‘;ﬂ _%Pazggpﬁ%} ol?) 2re@1|1£e reﬁ&’egﬁﬁ selF Iec§ ;'r_ %}_ t??grchulp consisting
rOfbﬂbﬁ@$9ﬂumpb@é@ﬂdﬂﬂébﬂﬁmbCIS- [rac] -4-

[ 4- Benzyl oxy- 4- (4-chl or o- phenyl ) - pi peri di n-3-yl oxynet h

y|4] 5 ﬁ?:ﬂl?di’h& ré‘l@fr@d @iﬁbmﬁlme?@ Bﬁt’he ifefitiod,'F8Gd selected from the group
- enzy

( SOmSISHPE Pgﬁwomﬂwm ofsp By E o g?&Hs, €N -G gofl -COQEHs; more
e prafdraily R3 is-seledied GlvhothepZodp domkietiig eftnviragey) fludke, chloro, and
(6 chloro phenyl) - piperidine; 25 cis-

-4 Benzyl oxy- 4- (4-chl oro- phenyl) 3-(2, 5-di chl oro-
benzyloxy) pi peridine; cis- -4-B enzyl oxy- 4-
(4- chrefredpleemmdunds Baving forigu iIE) Inml;mdf: b enzyl oxy)
-piperidine; «cis- [rac] -4-B enzyloxy 4-

(4-ch heguhblogyda (4 chtcké oNB Yo brothetiv 18Xy} piperidine;
plperkgrﬁgp V[)é%%?g é%460 P /%@éoggloozgsg -9yc§?}npﬂllne

(a1 ot SR Gkl Shaah S diffpogerbenzyloy)-piperidine;

- 4- Benzyl oxy- 3-

(4-br dmbrab]emzfsﬁmﬂwa—(bi@heﬂmlwﬂmﬂm]-)1-(6+qhklrb€ﬁh¢eyl)-Piperidine;
cis- [rac] -4-B enzyl oxy-4- (4-chloro-phenyl) -3 -

3-fl

4. Beﬁg;ﬁ%L@ T B S SRR Pree gl S 3yl

PFEOBH nzonltrlle cis- [rac] -3-
[ 4- Benzyl oxy- 4- (4- chl or o- phenyl ) - pi peri di n-3-yl oxynet h

yl] - czb%épmlﬂeht‘{lﬁxy -gi(8=chlor@henyd)- E(GHﬁMb@eylzyf}oxy) -piperidine;
(4-chl oro-phenyl) -3 - (4, 5-dinethoxy-2-nitro-b

?Zzéleﬁ‘)}( ﬁagl(—?ﬁﬁf%%ﬂéxyz g )h]f%mg—bfnm[lm%s]él (4-chloro-phenyl)-piperidine;
(4-chl oro- phenyl ) - pi peridine; cis- % .ﬁ L

- 4- Befigytacky-Bengroghi-dé whismemiey 83 dark difinespybencylopy)ppiperidine;
ridine; «cis- [rac] -4-B enzyl oxy-4- (4-chloro-phenyl)

-3 - i2{RcPaBenk}b8F 9-(b-BIEY. 408300 -beRERASKY) di- e chi6icSphenyl) -
racj.,.

- BPEARS! oxy- 3- but oxy- 4- (4- chl or o- phenyl ) - pi peri di ne;

15 cis- [rac]

- 4- Betizytaoky-[2-Retzyhiod 4 2hidroxpheniik pipetidiny j-yloxyhetiyl jebenzoic
Qi AR ksteR! PET 1 di ne;

cis-[rac]-4-Benzyloxy-4-(4-chloro-phenyl)-3-(3,5-difluoro-benzyloxy)-piperidine;

cis-[rac]-4-Benzyloxy-3-(3-chloro-2-fluoro-benzyloxy)-4-(4-chloro-phenyl)-

piperidine;
cis-[rac]-4-Benzyloxy-4-(4-chloro-phenyl)-3-(2,5-dichloro-benzyloxy)-piperidine;
cis-[rac]-4-Benzyloxy-4-(4-chloro-phenyl)-3-(2,3-difluoro-benzyloxy)-piperidine;

cis-[rac]-4-Benzyloxy-4-(4-chloro-phenyl)-3-(4-trifluoromethyl-benzyloxy)-

piperidine;



cis- [rac] -4-B enzyloxy-3 - (4-brono-2-fluoro -b
enzyl oxy) -4- (4-chloro-phenyl) - piperidine; cis-

W@ e@a804d0 B enzyl oxy-4- (4-chl oro-phenyl) - 3 PCTI/EP2004/002339
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(2,4,6-trifluoro-b enzyl oxy) - 20 piperidine; cis-

[rac] -4-B enzyl oxy-4- (4-chlor®=phenyl) -3 -
(2,4,5-trifluoro-b enzyl oxy) - plperldlne cis- [.rac]

- 4- B cinlzgd] obcPentzylopa=4- @Hq¢}@oqoophepﬁ]ér§y Alj—ﬂuorg-benzyloxy) p1per1d1ne,
(2)3,4-trifluoro-b en zyl oxy) - piperidine; 25 cis-

[ ' aClgjs-[rac]-4-Benzyloxy-3-(4-bromo-benzyloxy)-4-(4-chloro-phenyl)-piperidine;
- 3- Benzyl oxy- 4- (4- chl or o- phenyl ) - 4 (2,4,6-trifluoro-be

?Zylc%zsy er6c %gg%yfolxgeél 4- c}ﬁoro[ lgl?e(r:x]yl) 33(38 ﬁlrllozl% e@éyléxy)—pmendme;
(2, 5-di chl or o- benzyl oxy) - pi peri di ne; WD 2004/ 080460
PCT/ ER2[19¢)/. DORBBSzyloxyai- t4-ehlofor pladnyl) Pip@idinAyylexgymethyl]-

n%‘IJu? 9- phenyl) -4- (2, 6-dichloro-b enzyl oxy)
glne cis- [rac] - 3 -B enzyloxy 4-

4- chloro hen -4- (2 di f o b e X
(er| di gefrac] g.?’-éél %ﬁa@[&qu—ll gi—c]goghg ypl]aen mn- 3—)% x;metgylﬁ)

Qﬁmggﬁ@ﬁ@rphenyl) -4- (3 -nmethoxy-b enzyl oxy) -pip
eridine; cis- [rac] -3-Benzyl oxy-4-

E)frpgquﬁ!’% [rﬁg]pE ?ngzﬁ?xfy 46%3 t}ﬁbro -p enyi)%?—'@ 5 %%ﬂétﬂo%—‘é)mtrg benzyloxy)-

- gipBediny;] oxy- 4- (4-chl or o- phenyl ) - 4-

(2-fluoro-benzyl oxy)-piperidine; cis- [rac] -3 -B

enzyl 83%’ 284 (B%ném [DLBASRY ]))Xy— (]4(0%1&5 eg@pﬁg&&ﬂyﬂm

enzylox - plp i ne; CIS- [Tac [oro

- phenyl ) - 4 m

( 2 fl %{;{r@c Jo4 eBﬁ%M “b PB%‘}YBJ nl?sny%"egg’ll"ﬂ Riperidine;

-4- (4- Brono- benzyloxy) 4- (4 chl or o- phenyl)

- 3- ( 35ié{ At Benoy beneyi-oklpye-phemd)-8-d2.86; trifiugro-pergy]oxy)-
§1Chloro -phenyl) -3 - (3,4- dichloro-b enzyl oxy)

Wme% "% di fl uoro- b enzyl oxy) -piperidine; 15 cis-

[rac]-4-(2-Chloro-4-fluoro-benzyl oxy)-4-(4 %%Loro phen

yl ) - 3eif-fraa}-diBehidex:3bukarr -tk WOI%P%E%@FE}P ngj s-

[rac] -4- (2-Brono-b enzylo)cyy) -4- (4-chloro-phenyl)

i 3 - . §i] A it BN 8xy03 202 Wl 0R¥p ) fluorpitpasylchyet-(4sitdero-phenyl)-

rac

REFﬂdFﬁrt-Butyl benzyl oxy) - 4- (4-chl or o- phenyl) 3- (3 4
-di chl oro- 20 benzyl oxy) - pi peri di ne; cis-
[ 4- ( 4ciStitan}-d-Remeylyky)-3 Z4-{tBorhoeh- ﬂh¢1®rbﬁn@éﬂz}§bk4wk‘§ryh19mr@h?n)’l)‘

dpqmndn%loxynethyl] -benzonitrile;

cis-[rac]-4-Benzyloxy-4-(4-chloro-phenyl)-3- (2,4,6-trifluoro-benzyloxy)-
piperidine;

cis-[rac]-4-Benzyloxy-4-(4-chloro-phenyl)-3-(2,4,5-trifluoro-b enzyloxy)-
piperidine;

cis-[rac]-4-Benzyloxy-4-(4-chloro-phenyl) -3-(2,3,4-trifluoro-benzyloxy)-
piperidine;

cis-[rac]-3-Benzyloxy-4-(4-chloro-phenyl)-4-(2,4,6-trifluoro-benzyloxy)-
piperidine;

cis-[rac]-3-Benzyloxy-4-(4-chloro-phenyl)-4-(2,5-dichloro-benzyloxy)-piperidine;



cis- [rac] -4- (3-Chloro-benzyl oxy)-4-
(4-chl oro-phenyl) -3- (3,4-dichloro-

whewzpBwaxy ) - pi peri dine; 25 cis- [rac] -4- PCT/EP2004/002339
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(3- Bromo- benzyl oxy) - 4- (4-chl oro-phenyl) -3-
(3, 4-di chl oro- benzyl oxy) - plper}%lne cis- [rac] -4-

(4-Chloro hi 0X -4-. .
(o 11 Goge oaimbsy - G-<bphes %4?% SeRRrVRTH ) piperidine;
PCT/ EP2004/ 002339 -11 cis- [rac] -4-

( 4- Chtip{mepBBepkyloxB4- 4-(cBloée-theﬂIyI)34d216 diflagrosbxerizylody)-piperidine;

(3, 5-difluoro- b enzyl oxy) plperldlne cis- [rac]

-4-
(4 ot DR PSR TR gy g peeritine
di
[ r 130] ?zgr'b(a]&f %rﬁe@mowéﬁ%cﬂ%oﬁewlhﬂdﬁﬁeﬁrslﬂé@ﬁ%bﬁwwlr
ﬁwaddkfluoro benzyl oxy) - pi peridine; cis- [rac ]| -4-
( Chlo ro -phenyl) - 3 - (3,4- di chlo ro-b

o Rl pd bl RSB 4R kb Vo) Biperidine

-4-(4-Chl oro- phenyl ) -3-(3, 4-di chl or o- benzyl oxy) -4-(3-f
| uor oab—émyBchylyylom4ﬁ&ﬁb]qr@1phenylbr15(2 fluoge3-mgthyl-benzyloxy)-

[?ﬁkﬁdgﬁloro phenyl ) - 3- (3, 4-di chl or o- benzyl oxy) - pi peri
4- "yl oxymethyl] -benzonitrile; cis- [rac]

hI or oczs )@HLW@@@;' ox%qqyﬁ 3(hg3 Zglgc%iq% hen e%y) 4- 43 ﬂuoro-benzyloxy)-

- pigedidfele} or o- phenyl ) - 3- (3, 4-di chl or o- benzyloxy) 4-(4-m
ethyl b enzyl oxy) -piperidine; cis- [rac] -4-

(4- d]lczgrPacE Izle(qyéx)omcfbém?lo%fl) 4 %ﬁh%@g 5 }pﬂ&%’f) 9 )5? QZ&’iL}ﬁé%Q-benzyloxy)-

- pi peri ci's rac
Eqﬁndu@, (3-nitro-b enzyl oxy) -piperidine; cis- [rac]

[ 4 Be &;gfagm @: célﬂoﬁhFﬁérgnpﬁ@yldlc}&&zo&zﬁbﬂ)Lm(miamyo-
pi perid hanone; cis rac] -
[ IE@H?V*B%?“ neg. bronD benzyloxy) 4- ( 4- chloro phenyl)
-piperidin- 1-yl] -ethanone; cis- [rac] -1-
[ 4- BeBzZ—)H‘aﬂ}(y& Q- (C]ﬂoﬁhh{ﬂumcﬂ-bérhmrhn@}-be(nzo}ﬂamyghen)ﬂ)—3-(3,4—dichloro-

( - piperidin-1-yl] -ethanone; 25 cis-
%e (gwfﬁﬁﬁgﬁzyloxy 4- (4- chloro phenyl) 3-(3, 5- dlfluo

ro benzyloxy) i peridin- hanone; ci s- L
- 1- [ 4isBeasky@xgrogo bmﬁq#@%&xﬂ%@@%hﬁﬁ&@;ﬂoro enzyloxy)-
-ﬂmgﬁdﬁﬁloro phenyl) -

cis-[rac]-4-(4-tert-Butyl-benzyloxy)-4~(4-chloro-phenyl)-3-(3,4-dichloro-
benzyloxy)-piperidine;

cis-[rac]-4-[4-(4-Chloro-phenyl)-3-(3,4-dichloro-benzyloxy)-piperidin-4-
yloxymethyl]-benzonitrile;

cis-[rac]-4~(3-Chloro-benzyloxy)-4-(4-chloro-phenyl)-3-(3,4-dichloro-
benzyloxy)-piperidine;

cis-[rac]-4-(3-Bromo-benzyloxy)-4-(4-chloro-phenyl)-3-(3,4-dichloro-benzyloxy)-

piperidine;

cis-[rac]-4-(4-Chloro-phenyl)-3-(3,4-dichloro-benzyloxy)-4-(2-fluoro-benzyloxy)-

piperidine;



piperidin- 1 -yl] -ethanone; WO 2004/ 080460
PCT/ EP2004/ 002339 -12 cis- [rac] -1- [4-Benzyl oxy-4-
W@ 2608l08@ps®- phenyl ) - 3- (3, 4- di chl or o- benzyl oxy) - PCT/EP2004/002339
pi peridin-1-yl] -ethanone; cis- {rac] -1-
[ 4- Benzyl oxy- 4- (4-chl or o- phenyt 31 3- (4-f 1 uor o- benzyl oxy

- pi idin-1- yl] -eth ;5. - _
1 b} cipal bkl B BRI B il
-B&ﬁﬁkk}}pﬁﬁﬁ&ﬁﬁﬁn- 1-yl] -ethanone; cis- [rac] -1-
[ 4- Benzyl oxXy- 4- (4-chl or o- phenyl ) - 3- (3-f 1 uor o- benzyl oxy

-pi peridin-_.1s.yl], +ethanone; cis- C 3- .
) nbe Bt A ey WO B s s R s PR Rb g y5{2 4 ebloro-
| briyaybixaypiperidib®; benzonitrile; cis- [rac] -1-
[ 4- Benzyl oxy-4- (4-chloro-phenyl) -3-
5 f; i2§f5- *g-g}ca]!}l@-‘l{gmﬁ{l@&ﬂi%)yr)-ﬁtﬂ?@-ﬁic@ld}o-ﬂenwﬂmy)ﬁﬁtmlg{f@lbro-
[ bematoxy)-pipgridingu- chl or o- phenyl ) - 3- (3- ni t r o- benzyl oxy)
-piperidin-l- yl] -ethanone; 15 cis-
[ r ac] cid{f41-BenayhioxypKen(yt)-3:8,0dichiire dyeh)yl Sey) 2 - 84- thiftuordmethyl-
|ﬁ°r°jbeﬂzﬁloé%)? piperidin- | -yl] -ethanone; cis-
[ s%ﬁy oxy)-piperidine;
[ 4-(4-Chl oro-phenyl)-3-(3, 4-dichl oro-benzyl oxy) -4-(2-f
| uor ocisﬁraehz;mdilﬂyx)o-plpﬁrw@ra-&,ﬁdlthmyfqenzsd@ﬁar%&ﬂu@qoSbenzvloxy)—
10 [gﬁ%hdﬁki [ 4- Benzyl oxy- 4- (4-chl or o- phenyl) - 3-
(2,73, 4-trifluoro-benzyl oxy)- 20 piperidin- 1 -yl]
-propan- 1 . CI.S- acl, -1- . .. . s
[ B RbrkI A AR ob bRt - oo earapa oy
| 9)oynethyl] ihkshitild-yl | -propan- | -one; cis- [rac]
-4-B enzyloxy-3 - (4-brono-b enzyl oxy) -4-

4-f1 uor.o- - Dj i ding; 0S5 -3_(3.4-dichloro-
3 ey Y RhRES R 4ycfloRd; hER)-5-(3,4-dichloro
( Berzytiyhpipeddiyenzyl oxy) - 1 -ethyl- 25 piperidine;
cis- [rac] -4-B enzyloxy-4- (4- chloro-phenyl) -3 -

15 E ?ég]- Gﬂ_sgfﬁcpfz;%tcm?débwb-3-%3,@1&&ﬂd>ro-wn@ﬁbxﬁm€4-nwtlsﬁ-
[bﬁBﬁﬁﬁywﬁﬁvﬁthﬂ-chloro-phenyl)-3-(2,3,4-trif|uoro-be
nzyl oxy)- pip eridin- | -yl] -propane-I,2-diol; WO
2004/ @8QAR]D-4RETCHPROPUGD238Dis- (218 difluero-benayloxy3-piperidine;
[ 4- Benzyl oxy- 3- (4- brono- benzyl oxy) - 4- (4- chl or o- phenyl)

- pi percjs—(ﬂz{&]-4—(4—Chloro-phenyl)—3,4—bis—(3-nitro—benzyloxy)—piperidine;

-ane;

cis-[rac]-1-[4-Benzyloxy-4-(4-chloro-phenyl)-3-(2,4-difluoro-benzyloxy)-
20 piperidin-1-yl]-ethanone;

cis-[rac]-1-[4-Benzyloxy-3-(3-bromo-benzyloxy)-4-(4-chloro-phenyl)-piperidin-

1-yl}-ethanone;

cis-[rac]-1-[4-Benzyloxy-3-(2-chloro-4-fluoro-benzyloxy)-4-(4-chloro-phenyl)-
piperidin-1-yl]-ethanone;

25 cis-[rac] -1-[4-Benzyloxy-4-(4-chloro-phenyl)-3-(3,5-difluoro-benzyloxy)-
piperidin-1-yl]-ethanone;

cis-[rac]-1-[4-Benzyloxy-3-(3-chloro-2-fluoro-benzyloxy)-4-(4-chloro-phenyl)-
piperidin-1-yl]-ethanone;



1-yl] -propane-1,2-diol; and cis- [rac] -3-
[ 4- Benzyl oxy-4- (4-chl oro-phenyl)-3-(2,3,4-trifl uoro-be

wWo2004080456 pi peridin-1-yl] -nmethane sul fonyl. BCHEP100€002339
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in accordance with the present invention, a conpound
I's provided having fornula (1197 X/ (CH2). O 12

%)
(rrr)  R1 t he phar acceptahle salts
t her e@#-(r %ﬁéﬂérﬁ?nzﬂo% H]:‘i’(r anWI}’éT{r”f C?ghlgm BZROKE)-
@g@gﬂﬁllﬁm -dtBarfplegct ed fron1the group consi sting of
hy ogen carbonyl sul fonyl, |ower alkyl, and | ower

o i P %e[#e‘?et‘%ﬁxﬁ' 'r(ng'?ﬁ%’r%' SR S S%Y%%w peridin-1-

apd-cthdoenyl having from1 to about 5 carbon atons.
In a preferred enbodi rent of the invention, nis 1. In

anot hegg_ 1k ffle[@rl?éiilzﬁgﬁpg- m5m9fbe59ﬁokﬁ3ﬁe(4tblﬂﬁro ﬁ‘hén%l) p1per1d1n—

chl gro or | uor o; preferably chloro. In anot

ptt olepthaeensibodi nent of t he invention, Xis a para
substituent. In another preferred enbodinent of the

I nventis-Orac]-RY 4+ Bens Abget €d-chfoponphbeyl 8 4@ fluo26-benzyloxy)-piperidin-1-

c S|st|n of hydrogen, -CH2CH3, -CH2CH2CH3, - COCH3,
"B ° oGO, and - SCROHS: T e
preferably Rl is hydrogen. In another preferred

enmbodimdrac] ﬁf[1t4s¥@t}flf4v@mtli’1@ﬁ)"4fﬁiZhlcgoﬁélﬁ@)di'@d?eﬂriﬁh?ﬂwmethﬂ
gggﬁgnuﬁgn5|stlng of -(CH2)3CH3, -(CH2)4CH3,
, and -CH2CH=CH CH2CH3. WD 2004/ 080460

PCT/EPZ 04/ Q0 -14 Pre rre ds..havi

f or nuf'& ’("‘Ici'l Lyld 3&?@?\’}8@’ 4& nﬁggélig @PBS&/Q%‘ZYIOXY)"
(ﬁqﬁhdﬁﬁ@y@hﬁh&hﬁw,S butyloxy plperldlne cis- [rac]
-4-B enzyl oxy-4- (4-fluoro -phenyl) -3-p

entyl g . ST
i LA s o
eyl et onahd 5 -

- 4- Benzyl oxy- 4- (Zlflugggckhenyl) 3- (pent - 2-enyl ) oxy- pi

pﬂr I dt@fflrac |- aeBerRyiekpul(@AhtRBRHenS 3h@s nerif @ edzyloxy)-
( p1p)er1|d{]r$- 5 ?]eethanone,

cis-[rac]-1-[4-(4-Chloro-phenyl)-3-(3,4-dichloro-benzyloxy)-4-(2-fluoro-
benzyloxy)-piperidin-1-yl]-ethanone;

cis-[rac]-1-[4-Benzyloxy-4-(4-chloro-phenyl)-3-(2,3,4-trifluoro-benzyloxy)-
piperidin-1-yl]-propan-1-one;

cis-[rac]-1-[4-Benzyloxy-4-(4-chloro-phenyl)-3-(3,4-dichloro-benzyloxy)-
piperidin-1-yl}-propan-1-one; '

cis-[rac]-4-Benzyloxy-3-(4-bromo-benzyloxy)-4-(4-fluoro-phenyl)-piperidine;

cis-[rac]-4-Benzyloxy-4-(4-chloro-phenyl)-3-(3,4-dichloro-benzyloxy)-1-ethyl-

piperidine;

cis-[rac]-4-Benzyloxy-4-(4-chloro-phenyl)-3-(3,4-dichloro-benzyloxy)-1-propyl-

piperidine;

cis-[rac]-3-[4-Benzyloxy-4-(4-chloro-phenyl)-3-(2,3,4-trifluoro-benzyloxy)-
piperidin-1-yl]-propane-1,2-diol;



cis- [rac]
- 4- Benzyl oxy- 4- (4- chl or o- phenyl ) - 3- but yl oxy- pi peri di ne

WQ 2008/08046Q4 r ac] - 4- Benzyl oxy-4- (4-chl or o- phenyPQT/EP2004/002339
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- 3-pentyl oxy- pi peridine; cis- [rac]

- 4- Benzyl oxy- 4- (4- chl or o- phenyi }33- (but - 2- en) yl oxy- pi p
eridine; and 10 cis- L

[ r ac] s lBen3yi-Bepzotys-¢bemmao presioxy)-4-(Epdigromhenyl) ypiperidin-
XY-yPLpepst- Ne-diolfAR1 | nvention al so provides a '
pharmaceuti cal conposition conprising a

t herapeytically effect] nmount o oynd
ropr cBEHeEa I P TG PRy 4 Gidoro-benzyloy)-
ppiperidinelyl] aatthynaatfepylabl e carrier or excipient. The :
i nvention further provides a nethod for treating

cance Y i A ' . ' LA - L .
TS L8 o 9 e i
afestnda @H):a conpound represented by fornmula (11) or

(111). Preferably, the cancer is breast or colon
cancer. Furthernore,xthe inven provi des a process

POR
for the preparation ] of formula I of

claim1, which proceg coupling a
conmpound of the for RR R4\ \ 1 Rs |/
(CH2). R6 O %WEH (1V) A5l wherein RZ to R6, X and
n have the significances.&s defined hereinbefore,

@' @ekid phase to obtain a
P004/ 080460 PCT/ EP2004/ 002339

conmpound of fornmula

-15- RBXR R4 1~ ~-INESACH2)n Rs ot%0 ,," %OH
N (111)
¥

and the pharmaceutically acceptable salts thereof; wherein
n is an integer from 1 to 2;
X ishalogen;

R' s selected from the group consisting of hydrogen, carbonyl, sulfonyl, lower alkyl,

and lower alkyl substituted by carbonyl, sulfonyl, or hydroxy; and

R s selected from the group consisting of alkyl and alkenyl having from 1 to about 5

carbon atoms.
In a preferred embodiment of the invention, n is 1.

In another preferred embodiment of the invention, X is chloro or fluoro; more
preferably chloro. In another preferred embodiment of the invention, X is a para

substituent.

In another preferred embodiment of the invention, R, is selected from the group
consisting of hydrogen, -CH,CHj3, -CH,CH,CHs, -COCH3, -COCH,CHs,
-CH,CHOHCH,0H, and -SO,CHj3; more preferably R; is hydrogen.

In another preferred embodiment of the invention, Ry is selected from the group
consisting of -(CH,)sCHs, -(CH,)4CHs, -CH,CH=CHCH3, and -CH,CH=CH CH,CHj3,
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(V)

N P wherein synbolizes the solid phase, b) using

potassiumtert. Butoxide to generate an anion and
wa@bdoglosiiabng t he conpound of formula V w th anpP&l/kEp1004/002339
halide of fornmula R12X to obtaln a conmpound of 5

(V1)

cl eaRragITeR compedRAsthaying formyga (I

formula VI RB XR R4 |~ ~ R3 (CHQ)n S ,O0OR12 N

P wherein R12 is as define ﬁ |nbefore c)
%éﬁwﬁb obtain a

conpound of formula la, R3 XR2/ R4 ~I RS (CH2)n

Rs  QisHkac](4-BenzyldR}-MV@- 264/ BAAG0 - REHocPPH4MG22 339
-16- wherein Rl IS H and if deS|red d) reacting the

nar ot prctPRERY qx? b AR .%12%1@8%%%5

formul a | mhereln is carbonyl, sulfon | ower
al ky|cis-yecl-oRenzylegyi- (%ﬂwprnh?p@é{-3b§bu&8r@éﬂ9
sul fonyl or hydroxy. 5 The conpounds of the present

W—p1per1d1ne, and

| nveryd Rhe]-ABehdyHxe TR0 @418 SpHeA) S0fpentastnhoxyPpippadiad.

accordlng to the schenmes set out bel ow Startlng

mat er
illu

et el tniad it bR R

descriptions of the

cis-[rac)-4-Benzyloxy-4-(4-chloro-phenyl)-3-butyloxy-piperidine;
cis-[rac]-4-Benzyloxy-4-(4-chloro-phenyl)-3-pentyloxy-piperidine;

cis-[rac] -4-Benzyloxy-4-(4-chloro-phenyl)-3-(but-2-en)yloxy-piperidine; and
cis-[rac]-4-Benzyloxy-4-(4-chloro-phenyl)-3-(pent-2-enyl) oxy-piperidine.

The invention also provides a pharmaceutical composition comprising a

therapeutically effective amount of a compound represented by formula (II) or (III) and

a pharmaceutically acceptable carrier or excipient. The invention further provides a

method for treating cancer comprising administering to a patient in need of such

treatment a therapeutically effective amount of a compound represented by formula (II)

or (III). Preferably, the cancer is breast or colon cancer.

Furthermore, the invention provides a process for the preparation of a compound

of formula I of claim 1, which process comprises

a) coupling a compound of the formula IV

.\\\\OH

1v)

I=z

wherein R? to R®, X and n have the significances as defined hereinbefore,

with a suitable linker to a solid phase to obtain a compound of formula V



schenes, preparations, and the exanples are set out
bel ow. ACE-Cl= 1-chl oroethyl chloroformate (Al drich)

wa Q00BBsMRG6- PCT/EP2004/002339
2-tert-butylimno-2-diethylam ng-1, 3-di net hyl - per hydro
-1, 3, 2- di azaphosphori ne (FIuka.SBoc =
tert-butyl oxycarbonyl t-BuOK =, potassium
tert-butoxide CH2Cl2 = d|chIoFonethane 15 DCE =
1, 2-di chl or oet hane DNF AR j RS
dlethyl et her Et OH % ethano
HC1l= hydrogen chl ori
NaH = sodiun1hydride = ?‘hyRﬁDrphollne N- oxi de
25 NWP = 1-nethyl - I(Pwnnene 0Cs04 = osm um
tetroxi de WO 2004/0804.QOPCT/EP2004/002339 -17
Pol ymer (support ed) i OH
2-tert-butylimno-2- yl am no- 1, 3-di ne )yl-
per hydro-1, 3, 2- di azapfrésphori ne supported’by

pol ystyrene resin (Fluka) i-Pr2NEet = N
N-di i sopropyl et hyl am ne = triethylamne 5 TFA =

trifluoroacetic acid THNE~ tetrahydrofuran Schenes
1-3 outline a general nethod for preparing conpounds
of the imwention having formula (I1) and (l111) using
awhereal b ﬂbahﬁ§em§%ﬂa@ﬁ§k§ Schene 4 outlines a
general od for preparlng t he conpounds |n sol ution
phas Schene 1.0us met

o 1 ) REE REer R Bt ol e Sl by
r eampotnd of formBeladhwith an kgl Ip’dldt: etformmloR X te ebtanda¢qrnp0und of

a commercially avail abl e 4-
i aryﬁﬁTpgls 6-tetrahydropyridine is outlined. The

preferred protecting group is a tert-

butyl oxycarbonyl, which can bel synthhesized from known
procedur es (Greene T. WR W P. G M 2nd
Edi ti on, John VVIey ns, P. 1991). For liquid
phase syntheS|s

(VD)

wherein R'? is as defined hereinbefore,

c) cleaving the product from the linker to obtain a compound of formula Ia,



15 the resulting tent-butyl ester can be treated with
Gs04/NMO to formthe di hydroxy internediate A

w@Eeloabsidoe o-al kyl ation of intermediate A at (BCT/EP200€002339
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carried out using NaH and 4-net hoxybenzyl chloride.

The resulting internmedi ate cam ¥e benzyl at ed

according to known nethods. Deprotection of both
4Wh§ﬁﬁb&yﬁbleﬁlz@lfdﬁﬂ¥fdtert- but yl oxycar bonyl groups

usi ng 50% TFA/ CH2C12 vyi el ds 4-aryl - 4-benzyl ox-y-3 20

hydr Ody&hcﬁﬁfgi tHé B Pourdast foghuld Izphﬁli an ayyhhlédk slkylthadide or sulfonyl

[ ng eridi ne 1.1 o
i PR o EoE AL € PSR, B RSl Fh, tover
| blogver {Rylgabsittted by rbyhy} subfonprordytiictyphase can be
acconpl i shed using t-BuOK to generate the anion

foll o’f'ﬁgf&}{% Rlok AQ ppt tth 1\’1%ﬂt9)'ﬁs ard ﬁft’érrﬂ%éia’tég @ferbéBan be

The fina action pro can cl eaved fr ? t he
Nptspated|acedraiag do fh?rst:h%?%ﬁ Safrﬁq%@dol“h k&g Prgerials are made using

akﬂ&@n Efﬂc@dh‘&% s ﬂ?\ﬁtlﬁfé’do rI(hE Qﬁmhaﬁé‘@itsgl ) tMe Qebciriptions of the
|

e pIp erl ou th Lnvention
(E %ﬁpf@af%toné’lan 1‘ ?%ﬁ‘é’g?sc?ﬁe teéf’tleb*‘i‘é‘% 2915-2918).
WO 2004/ 080460 PCT/ EP2004/ 002339 - 18 Scheme 1 x X X
| (t-BOE)QGs 1 Thlar@shy, cthﬁfoﬁHatee(é\éiT@é/ wat er (9/1)
0/0—| CH2Cl2 NHO NHO 0 O\ XFord (A x x

(4/ 1) g [P %E}@Uutﬁﬂlluﬁ 'ngleﬁfifga?xgﬁb-ei @Hm’l\aﬁ‘[ldpe d?M:I 3,2-

enzyl brom
6diagap OQWHHPI-@HW (4/1) 3. 50% TFA/ CH2Cl 2 N N H (B)
x flre-CIl d 1. RX, tBulXx | /

Boc = tert-butyloxycarbonyl
-BuOK = potassium tert-butoxide
CH,Cl, = dichloromethane

DCE = 1,2-dichloroethane

DME = N,N-dimethylformamide
Et,0 = diethyl ether

EtOH = ethanol

H,SO, = sulfuric acid

HCI = hydrogen chloride

H,0 = water

MeOH = methanol

NaH = sodium hydride

NMO = N-methylmorpholine-N-oxide
NMP = 1-methyl-2-pyrrolidinone

0504 = osmium tetroxide



2. ACE-Cl, DoE O~( RC I 3. MeOH, 60 C1 ~n Resin N
H1n Schene 2, a general method is outlined for

w@e@pasidng conmpounds of formula (11) that feaPC¥/@P2004/002339
functionalized R groups derived frominternediate Ain
Schene 1. 5 Internmediate A canlBe converted to

4- aryl - 3- benzyl oxy- 3- hydr oxypi peridine via _alkyl ati
at C?Olbgnﬁdsmqr@ddBBE(ﬁ’zy ﬂﬁﬁréwhuzg)élmlapf?owééwwnlae|10ﬁ dimethyl-

gﬁ‘egﬁ;%s qt5 Q%Qz‘aﬁﬁogp%hne Q&ﬁpﬂt@& ¥$ poRSHvEne gésal(Flukihe

sequent synt esi’'s on solid phase can be

acco |eId eri di ne conpounds of the
i nvem IN g\ﬁﬁﬁﬁ)ljf?@’ CaE%I%PPI}fed reacti ons set out
in Schenme 1. 10 Schene 2 x x x | \''\' \ R 1. Benzyl

br omi'THA £ thiethylaR%pe t BUOK | / / NaH, THE/ DMF (4/1) OH
2. ACE-Cl, DCE O OHOH O\ 2. 50% TEA/ CH2Cl 2 3. MeOH,

s 60 C@FAS rtﬂﬁﬁ) cegicaHd 0 oj< |-Pr2NEt, NW, 60 CH P
(A) I'n"Schene eprotection of a

tert- butyloxycarbonyl frominternmedi ate A can be

carriEdF od?rﬂ@W%%ﬁ%@@bTFA/CH2012 The synthesis on

solid phase commences with the WO 2004/ 080460

PCT/ E&E@l&éﬁ 08238%he a gedembinptlioddonprepining esupduindg of the invention

4 S f 3rhf;{)‘ g IE% éﬁmpuls n%lraI n%'v g%ﬁ éﬁ’itﬁﬁf ﬁo rs%h%e 4 outlines a
(gé)ﬁ)araﬂ oletlondefr pgppetleg&gg:@mppun 1np@11y1m§rp ageu (Selgme 5 illustrates
10 a&a"‘f%rug IR f&ﬂ'ﬁoggﬁﬁ% ; eg?&ﬂghstnh Naovd E@lgﬂﬁr M}@orted reagent.

erl I ne COﬁ'pOUﬂ nven I on.

x x \' R
In Scheme 1, the protection of a secondary amine of a commercially available 4-

aryl-1,2,3,6-tetrahydropyridine is outlined. The preferred protecting group is a tert-
butyloxycarbonyl, which can be synthesized from known procedures (Greene, T. W. and
Wats, P. G. M, 2™ Edition, John Wiley & Sons, N. Y. 1991). For liquid phase synthesis,

15 the resulting tert-butyl ester can be treated with OsO/NMO to form the dihydroxy
intermediate A. Selective o-alkylation of intermediate A at C3 can be carried out using
NaH and 4-methoxybenzyl chloride. The resulting intermediate can be benzylated
according to known methods. Deprotection of both 4-methoxylbenzyl and tert-
butyloxycarbonyl groups using 50% TFA/CH,Cl, yields 4-aryl-4-benzyloxy-3-

20 hydroxypiperidine B. For solid phase synthesis, the resulting piperidine B can be coupled
to a suitable linker, such as a chloromethyl derivative ArgoPore-Cl linker (Argonaut).
Alkylation on solid phase can be accomplished using -BuOK to generate the anion
followed by coupling with various alkyl halides (RX). The final reaction product can be
cleaved from the N-benzyl linked tertiary amine linker using alpha-chloroethyl

25 chloroformat (ACE-Cl)/MeOH to give the piperidine compounds of the invention
(Leysen, D. et al. Tetrahedron Lett. 1997, 2915-2918).



" "p OHOR 10HOH 1 50%TFA/CH C2 OH 1. RX, tBulX
OCz) 2. ArgoPore-Cl 2. ACE-CI, DCE i-Pr2Net, NWP N

W@ 20080850 60 C N N 60 C~ H (A In Scheme 4, PEI/EP2004/002339

10

general synthetic nethod is outlined for preparing
compounds of formula (I11) and{&41) in solution

phase. Sequential alkylation of internediate A using
NaH and al kyl halides fol | ofshemelacidic deprotection
of tert-butyl oxycarbonyl provides 10 the plpe&ldlne
conpounds @f the invention. BSchene 4 x x x v 1. RX
Il v ~ RR H THE/DNF 4/1 QHRX ,OH () OR NaH
THF/ DVF ( Et20NN Oo H O
(A) In Sc 5! goac)iggwene[ al nft hod i 86T ined fam i he

post - nodi f jcati oncat, i nterqdredi at ec@emgHE@isecondgry

amneoflmenmmauaCca g treated with a iety
of 15 ag s—-such as acyl | ofides, al kyl hallid
and sulfongl chlorides to f e correspondnge
am de, t&rt dhine, or sulfonanide. The internedhate C

can also be allylated using polyner suppor tx BEMP and
allyl iodide to formthe substi t ut ed
intermedi ate, which c ther treated

0504/ NMDrthootEray Lihce pr PF’°“5 bst i
pi per idi NESTHEPRWR |y geft 46.\_MOH

PCT/ Eﬁzw/gmggﬁé -2 herre 5 x ©

3. 50% TFA/CH,CI, N
\, H

- ®

ArgoPore-Cl = CI/\®

o~y L
Resin

1. RX, tBuOK
e e

2. ACE-Cl, DCE

3. MeOH, 60 °C

In Scheme 2, a general method is outlined for preparing compounds of formula
(II) that feature functionalized R groups derived from intermediate A in Scheme 1.
Intermediate A can be converted to 4-aryl-3-benzyloxy-3-hydroxypiperidine via
alkylation at C3 using NaH and benzylbromide followed by acidic deprotection of a tert-
butyloxycarbonyl group. The subsequent synthesis on solid phase can be accomplished

to yield the piperidine compounds of the invention following the described reactions set

out in Scheme 1.

Scheme 2
X X
1. Benzyl bromide 1. RX, tBuOK
OH NaH, THF/DMF (4/1) OH 2, ACE-C|, DCE
\ OH » e — o
- 2. 50% TFAICH,Cl, O 3. MeOH, 60 °C
3. ArgoPore-Cl N

j\ J< i-Pr,NEt, NMP, 60 °C
)
(A)

In Scheme 3, deprotection of a tert-butyloxycarbonyl from intermediate A can be
carried out using 50% TFA/CH,Cl,. The synthesis on solid phase commences with the



R2_6 R1000l, THF, polynmer BEMP or Rz-s RI X, THF,
plymer BEMP or / O/ R R SQCI, CH d2, TEA or O ~

W@ booRBsSWR0 O |° ~J 712 i) Allyl iodide polynerP@EEF004/002339

10

15

THF, then Nii) CGsO4/NMO, piperidine | HO9:1
acetone/water Rl (C) The conpolfds of the present

i nvention can be prepared_according to the exanmples..
bePuRking phtheagamiingt ari-8ApfibvE Rt EIP srising with g golyfre-Cl linker.
AR hsie - BUOK RAY alkPl Halited (RDY foll dWeedbiyeddak adel 0 thedfolymer

the c ?@(Q&% tggﬂ? %%E@%;?{' ‘%ZIB ii%\%f-‘? éﬁ%rp%pq%?erﬁ{i%eggdmpounds of the

cinvpotimds prepared in the exanples below, and
represented by formula (I11) or (I1l), is in the range
of 3 Mto 100 1vl. Exanple kRS- [rac]

-4- (4-Chl or ophenyl ) - 3, 4-di h]S ijlgmglgi peri di ne-
l-carboxylic acid tert-butyy ester d C C ~1 \ |
) OH CH2Cl 2 acet orfe/ wat er

rahydropyri di @
: ‘.\Q>H|9,1. “, f%é'bxmmlt )]s
D ef T

H—and—e—
car bonat e J( Al dt o el - 04 oy 4. 78 3G Ener &
in di chlégro t hang.c( 100 nlL) nd stirred at rdom 15
t enper @ or 14 hours. The m xture was washed with
sat ur at egl, aqueous ammoni um chl ori de solution (30 ni),
water (30 nL), saturated sodiumchloride solution (30
m.) and dried over .anhydrous nesjum sul fate. The
i xt uPESqhEmerh p BeeE SERUCHIRELAY FREned R pHParng mpounds of
gfotenula (I1) and (II) in solution phase. Sequential alkylation of intermediate A using

4-(4- chl or enyl ) 3 di hydr p-2H pyri di ne+l - ' .

. N%g adliglt ailf)ﬁ _lplglbcf% )gc%llog\igﬁ @Pf apiic pléo’tec%%ﬁ%q t%f—'bgtsy?(g&pﬁﬁgﬁﬂ provides

vilegopeidiet tompainds ofthiedhventisnused wi t hout further 20

purification.

4- (4-Chl orophenyl) - 3, 6- di hydgadElapyri di ne-1| - car boxyl i

c acid tert-butyl
X

hydrochhde ( St r:
tri et hytawxi-fe -6%—3@——91 Ar% i_ ?CE .
N

1.RX

X
R NaH, THFE/DMF (4/1
SOH R "oH \/@ aH, (@n)
NaH, THF/DMF (4/1) 0 2. HCUEL,0
N J<
N
O)\O OA\O/k
(A)

In Scheme 5, a general method is outlined for the post-modification of
intermediate C. The secondary amine of intermediate C can be treated with a variety of
agents such as acyl chlorides, alkyl halides, and sulfonyl chlorides to form the
corresponding amide, tert-amine, or sulfonamide. The intermediate C can also be
allylated using polymer support BEMP and allyl iodide to form the N-allyl substituted
intermediate, which can be further treated with OsO4/NMO to form 3-propane-1,2-diol-

substituted piperidines of the invention.



ester (334 ng, 1.14 mmolL) was dissolved in
acetone/water (1:1, 10 nlL), and N WO 2004/ 080460

WEQDABRR04/ 002339 -21 net hyl nor phol i ne- N- oxi BET/EP2004/002339
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(Aldrich, 462 ng, 3.42 mmoL) and a catal ytic anmount of
osm umtetroxide (A drich) werelladded. The mixture was
stirred at roomtenperature for 3 hours. A saturated
aqueous sol ution of sodi um S¢hemesd (2 ml) was added,
and the mxture was stirred for 30 ninute§ at room
tenperatxre. The mixture was diluted with 75 ethyl
acet ate { Qnd V\atF?éOC(ﬁ-lFrgﬁl vier BERE 00T O Rz-e
AIfd t he @OREOHSerBAWRF Was 5
(2 X &by, 7dhe conmbi nge

| ayers ere @' oo W‘O‘H—e’d ver®

anhydr qus |[nmagnesi um sul @ﬂﬁyﬁmhgﬁﬂh&{ure filtered
and conceftrated i n vacesot W?émeis- [rad] -4-

(4-chl orBphenyl) -3, 4 di WSTOXYS! peri di ne- 12 car boxyl i ¢
acid tert{Butyl ester (364 ng, 1.11 mml, 97% as a

lo yellow oil. Exanple 2 cis- [rac]

- 4- ( 4TBhtonppies pf fhePprésgnuinténdonman be prepavodaccardingde dhe

Y BLRGSEHNs | TheG bieCoraGhfbdlfef fulbictlof 8hEAstiekin& but not
\%a?@lﬁngj@g%ehﬁ@%?%ﬁnze&?r ch| ori eu%ﬂ ‘I.Io% : é_ﬁrs) (]I—llg‘s o
~limjting, thexpspparatiqey ghvhe papRgunsls apd copposifongofihis invention.

i ce-col d suspension of sodium hydride (62 ngy, 2.6

nmmolL) in a m xture of

t et rahydrof uran/ N, N-di net hyl formam de (4/1, 4 nlL) was

added dropwi se a sol uti on ofExagipdes [ r ac]

- 4- (4-chl orophenyl) - 3, 4- di hydr oxypi peri di ne-

#‘::] ¢ a;?gﬁﬂ%ﬁ% %%ivﬁt?r(fgg%fﬂle &ﬁﬁﬁ&und@ %}(@fﬁmd‘%nlhe Sdhples below,
t end eapyaenied bafyrree dlrast (), isontheraage p3 K to 199 g\

After the addition was conplete, the m xture was
stirrggantpleh i ce cooling for 15 20 m nutes. Then

3, 4-di chl orobenzyl chloride (Al drich, 239 ng, 1.14

mpl S ed, ;and, .the, m xt ur. e 0 I .
BRSO 2l PO S YRR o O bt e
poured into a saturated aqueqy)s sol uti on of anmoni gm
chloridg (30 nL), and the mxture was extracted with

et hyl agetate (3 X 15 nl). conbi ned organic Irye S

wer e ed with water (2 m.), saturated aqueglis

sodi um_chl ori €80§ePuUtEon (1 20 25 nD3Q. MR dried] oy
J”WOH

over an'ydrous—gﬁgﬁé§TUﬁwsul te. T ] was R
filteredwand cdfE¥ntrated [n acqu%%H%%%gﬁg)viscouu
oil (3500 pg), which was puriN,j.ed by flash silica o

qgraphy (Merck silicagel |60, 230 to 400 negg)j<
to af foldHelCs- [rac] -4-(4-0% >0 0”0

4-(4-Chlorophenyl)-1,2,3,6-tetrahydropyridine hydrochloride (Lancaster, 1.00 g,
4.35 mmol), triethylamine (0.92 g, 9.13 mmol), and di-tert-butyl carbonate (Aldrich,
1.04 g, 4.78 mmol) were combined in dichloromethane (100 mL) and stirred at room
temperature for 14 hours. The mixture was washed with saturated aqueous ammonium
chloride solution (30 mL), water (30 mL), saturated sodium chloride solution (30 mL)
and dried over anhydrous magnesium sulfate. The mixture was filtered and concentrated
in vacuo to give 4-(4-chlorophenyl)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-
butyl ester (1.41 g, 100%) of as a viscous yellow oil, which was used without further
purification. 4-(4-Chlorophenyl)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl
ester (334 mg, 1.14 mmoL) was dissolved in acetone/water (1:1, 10 mL), and N-



chl orophenyl ) - 3- (3, 4- di chl or obenzyl oxy) - 4- hydr oxypi per
i dine-l-carboxylic acid tert- butyl ester (310 ngy,

W® 10d4/086@ col orl ess oil. WO 2004/ 080460 PCT/EP2004/002339
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PCT/ EP2004/ 002339 -22- Exanple 3 ci s-

[ rac] - 4- (Benzyl oxy) - 4- (4- chl or-ddhenyl ) - 3-

(3, 4-di chl or obenzyl oxy) - pi peri di ne-1- carboxylic acid

t methybuorphokst-Nrox@le (@ldrich, @pomBeh 4y mmplorminde ca@ljtic@mpynt of

gsmn{Q tgroﬁaFl H%)%e QéAe]d) TReGhixturElvald stieted dPr&¥nfterBperature

O an 1 ce Co SO ution
cfos 3 (hoses Aasapuraie pav e éﬂmn of yostivm gniffn (GrrpL) was added, and the
b&ﬁ&ﬁie%\é)snﬂe@ YRHB0RYRURS bt woﬁetemae&bm {fihie enigtuirelwas diluted with

Ehraronega TR =pd WAy b THA dreiic Jaret s JHPeded i%"he
lT:g;ueGuQ]Byem‘mﬂs Extrqutadtwithethgleacetafe (@rX 3¢ mdp.i ﬁge ginobing¢ erganic layers
¢ ogrleI a%hgdoﬁé% EQ &W&r?e?‘d dovk%? W&qum%%flg&@u@be Ghe ilm}éture was

or mam de .

nﬁlyered Thécasentraigd Wauahuwgl\ﬂ?m%- Bh‘ﬂv‘b&‘@ﬁ@ﬁhﬁw ?n%@r ure
&@5&‘% efifinE- QAVNERIREL A th €b@RTeste (36486 g,f1011 Mmol, 97%) as a
? gvera dr ops’ of nethaH%? meré add%d and the/)

nY Wradl-was stirred and room tenperature for 1 hour.

The m xture was partitioned between ethyl acetate (30

mL) aBghmplaburat ed aqueous anmmoni um chl ori de sol ution

(15 nmL). The organic |layer was separated, and the

u .
TR QUSR5S S9N
waubam@@aﬂdSQiﬁE¢ﬂ€§aIurated aqueous sodium chloride
solution (15 L) and dried over anhydroA§ magnesi um

sul fate. ™e nmixture was filtered and ¢oncentrated in
vacuo to _ghye cis- [rac]-4-(benzy|oxy)
chl or oph ) - 3- (3, 4-di chl orobenzyl ox

peridine-I-c

ar boxyl i idter 240 mgj, which was
used wi t holOHr t hé?‘% L'¥ro?e"%yafq1 locr)'ﬂé affibe 4 /ey
[rac] -4- . @ cl
(Benzylo -J4- (4- chlg?%aﬁgﬁWT(Mg (3, 4-di chl or obenz¥l ox

plperlglhe ydrochloride C C r-oM 4O ,, 0 Hll,
£ 20 oJ<j oélxo/k

To an ice-cold suspension of sodium hydride (62 mg, 2.6 mmoL) in a mixture of
tetrahydrofuran/N,N-dimethylformamide (4/1, 4 mL) was added dropwise a solution of
cis-[rac]-4-(4-chlorophenyl)-3,4-dihydroxypiperidine-1-carboxylic acid tert-butyl ester
(Example 1, 340 mg, 1.04 mmol) in tetrahydrofuran/N,N-dimethylformamide (1 mL,
4/1). After the addition was complete, the mixture was stirred with ice cooling for 15
minutes. Then 3,4-dichlorobenzyl chloride (Aldrich, 239 mg, 1.14 mmol) was added, and
the mixture was warmed to room temperature and stirred for 20 hours. The mixture was
poured into a saturated aqueous solution of ammonium chloride (30 mL), and the
mixture was extracted with ethyl acetate (3 X 15 mL). The combined organic layers were
washed with water (2 X 20 mL), saturated aqueous sodium chloride solution (1 X 20
mL), and dried over anhydrous magnesium sulfate. The mixture was filtered and
concentrated in vacuo to give a viscous oil (500 mg), which was purified by flash silica gel
chromatography (Merck silica gel 60, 230 to 400 mesh) to afford cis-[rac]-4-(4-
chlorophenyl)-3-(3,4-dichlorobenzyloxy)-4-hydroxypiperidine-1-carboxylic acid tert-
butyl ester (310 mg, 61%) as a colorless oil.



O O d HHA a W 2004/080460 PCT/ EP2004/ 002339
-23 Crude

W@ 2@4[08@6(] - 4- (benzyl oxy) - 4- (4- chl or ophenyl ) - 3- PGT/RPZ0CHN2339
| or obenzyl oxy) - piperidine -1-carboxylic acid
tert-butyl ester (Exanple 3, 248 -ng) was dissolved in
anhydrous diethyl ether (10 mL). The m xture was
cool digampled i ce bath, and hydrogen chloride gas was
passed t hrough the solution for 10 m nutes. The

‘E&HQ{L iﬂ&&?@xy%%l@hﬁr%ﬁe‘n?l )3 Gppeaichtbrabehzsloryepipatidine-1-

our reC|p ated solid was collected
ﬁﬁ%ﬁ@- ﬂ# ether to afford cis- [rac]
-4 (bquyloxy) 4- (4 chIorophenyI)-B- (3, 4-

dlchloﬂobgnzyloxy) - pi peri di ne hydrochl ori dé' as a
glid (130 ng, 55% . HR-FAB nfe calc

gzi 2ANIRCL: [ M+rH + 476. 0952, found 476. 09 Fxangl e

0

ci s- [ alllo4- Berzy x 4- (BamyHiremids- phenyl ) - 3 (@-greth

- bengzyl gxy) = plo e-t- carpboxylic acid %E

esten ¥ C 4 Met hissty BN (46hl ori de_%Q) * O

NaH, (r NF (4F1) 2. Benzyl bromi de, NaHNN cl

THF/ dg41) (r) Ocis- [rac] -4-B enzylo&}\4
chl or o- phenyl) -3 - (4-nethoxy-b enzyloxy) -p p
eridine- l1l-carboxylic acid tert-butyl ester was

5 Pr epargdn fidedldcdobutidar @els-[ reﬂ:ﬂ -(44(-4Gdiiﬂ@1fotphhs/ﬂWB X33;dichisro-

W%@g{#&%n ﬁg{lfﬁls- -%aglﬁéégy 18 ad % k& Lgé/ﬁ f%f O(ﬂ(a ?ﬂe 9! 224 mg,

f 0145 @whok) it tetrapydofican €55 ode dvas nchdmﬁiL@g i¢g(23 mg, 0.92 mmol)
{ f
ﬁpnﬁ@s} g%t%ry g%ﬁl i@&{ﬁhﬁ? &t tlélg gnm@é@ 'E@ﬁz%fl Brdvhide (86 mg, 0.51

- mm 9l mex eééphlqwqdeby IN- émethy qumamige (Qp mLgy Thegpoling bath was
10 TE&A%QI@ MY RadNvi¥mdd to Qodin26mplraass bad stidéédfot 3 hours.

Severa?[ drops of methanol were added, and the mixture was stirred and room
temperature for 1 hour. The mixture was partitioned between ethyl acetate (30 mL) and
saturated aqueous ammonium chloride solution (15 mL). The organic layer was
separated, and the aqueous layer was extracted with ethyl acetate (3 X 15 mL). The

15 combined organic layers were washed with water (3 X 30 mL), saturated aqueous sodium
chloride solution (15 mL) and dried over anhydrous magnesium sulfate. The mixture
was filtered and concentrated in vacuo to give cis-[rac]-4-(benzyloxy)-4-(4-
chlorophenyl)-3-(3,4-dichlorobenzyloxy)-piperidine-1-carboxylic acid tert-butyl ester
(240 mg), which was used without further purification.

20 Example 4

cis-[rac]-4-(Benzyloxy)-4-(4-chlorophenyl)-3-(3,4-dichlorobenzyloxy)-piperidine
hydrochloride

Cl

HCI, Et,0

Cl

Cl Cl




WD 2004/ 080460 PCT/ EP2004/ 002339 -24 cis- [rac]
- 4- Benzyl oxy- 4- (4- chl or o- phenyl ) - 3-

WO Ze0amsdaexy - benzyl oxy) - pi peri di ne- 1-car boxyl i BCHEPZN04/002339
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15

20

tert-butyl ester (Exanple 5, 550 ng, 1.02 mmol) was
di ssolved in 50% trifluoroacetZdc aci d/ di chl or onet hane

(10 nm.). After stirring 1.5 hours, the sol uti S
evapdtatle disi[mcl-debenzyine)-teddinsopkenyD ri-fas- Qtfg‘éor\fl)\ﬁenfl?ylfxy)
E&ild@g efnggé QHQ tér@—bﬁfy‘?&t&ewﬁérﬁ le3, 240 mg) was dissolved in

cﬁrﬂiléf o @i eﬁ§r oxy £4 I'P?da]%g‘f %&Jl é%.? é‘?%%t%é?‘% hydrogen

Was 5&5&1 thrcﬁigﬁﬂ’ﬂé eldtidrefo 16 hdnunds. CTlse refetim] vessel was

ghﬁb’d\‘% enfﬁy ymr%ﬁat%c}l: ﬁﬂ‘auﬁr )T}ig precipitatedgolid was collected and

| with2dlkstith ditvRyl@ther 6@affdrd Lis- [Md}&@—(blgn@loxy@-%@mhl@wbe@ﬂ) -3-(3,4-

C@%@%Ab%)?g% é’éﬁ:}l %,c_{rggﬂkzlﬂgg&m(frﬂae%@ L9/ fésmfvg])sb g, 55%).
0 I RiAD e it o 241%8@031 W/IEI—%] '4%‘ 8b§}gfo°u%%azf7'6to>§31
N, N-di i sopropyl ethylamne (13 nL, 76.7 nmol) in N

met hykpyhgiebi none (12 nl) was heated at 60C overni ght.
The resin was filtered and washed successively with

VAR yid st EPhOAES A g bRy fiperidine 1-

4catblydinayidoritybidyl ebtenr ophenyl )]1-3- hydroxypi peridi ne.
Exanpl e 8

cis-[rac] C}i Benzyl oxy- 4- (4-chl or o- phen ) 3 substltute

d piperidilqe library: General proceduyr
i) RX, t_007QR|||)MeOHO7Q ACE—
ONO O N 20 WO 2004/ 080460 P 002 02339

-25 To a 9b§n5| dn-Hethesr L BB ci s- »O
< y1 oXYeafrimr @mheny! )

2. Benzyl bromide, NaH N

N THF/DMF (4/1)
oél\ o) k OA\OJ<

cis-[rac]-4-Benzyloxy-4-(4-chloro-phenyl)-3- (4-methoxy-benzyloxy)-piperidine-
1-carboxylic acid tert-butyl ester was prepared from cis-[rac] -4-(4-chlorophenyl)-3,4-
dihydroxypiperidine-1-carboxylic acid tert-butyl ester (Example 1) and 4-methoxybenzyl
chloride (Aldrich) following the procedures used in Examples 2 and 3, which was used

without purification.

Example 6

cis-[rac]-4,4-[benzyloxy-(4-chlorophenyl)]-3-hydroxypiperidine

Molecular Weight = 317.81



hydr oxypi peri di ne (Exanple 7, 200 ng, 0.192 mmol,
| oadi ng capacity: 0.96 mmol/g) and al kyl halide (RX

wW@288/080m300 ) in 4:1 THF: DMF sol ution (2 nlL) wasP@O@RZI04/002339

10

15

20

potassiumt- butoxide (0.77 Min THF;, 1 nL, 0.77
mol ). After stirring at room-t2dnperature 5 overni ght,
the resin was filtered and washed successively with

N N- diisrierad] y4-Bemayboiyele(4- clﬂ@normlr)&(ﬁgwth%thﬁaﬁé@xy) -piperidine-
ity eé&g@ﬁ%&ﬁ Jbu?}ﬂ dsedil @khwible®, BSY mgThe2 frﬁﬁél)"w@@&lssolved in 50%

vac U m OV er
dﬁl]ﬂ@ptqmtmc@/ @lgfgﬂgrqﬁ}et rﬁ) %&gg stlrél(ga(gédg IBcBlrf ﬁﬁe solution was

r@vﬁ Srated iA vdcd] ThE edsRie m&lﬁlt(n?atéﬂ-lh 1: Péﬂi@]racsﬂaﬁdkhaxgneﬂfto provide cis-

S era esi.n t

véa%ﬁ;lé P £ BBk B otrndeegeiiige 15 g pile
fpdvtzd‘ea.t BasespeetvandEa) Bd+CH3©Nd:ue355Dry met hanol (2 nl)
was added to the residue and the solution was heated

at 6%@?%ﬁﬂ%$ hours. The sol ution was evaporated in
vacu ovi de the desired product. In the manner
descri bed above, the follow n 0

DR eaprbond cinyweel- g DRI - M SR B piRfdine

Nonencl at ur e SpectrUWIAlkyI hal i de (RX% (ES) I 3, 4-
4- Benzyl oxy- 4- (4§ 8A BROM DE OBENZYL (T)

chl or o- phenyl ) - 3-8A ( di fl uoro- 44
F benzyl oxy) - pi di bl ecul ar Wi
/ '\ 4-Benzyl oxy= \ 4- FL ®) oreE&zY

pXY) - p|p€bN@|M@°Nblecu ar V%lght =
443. 92 4-BenzyllQxy- 3- 2- PHEBMIGBBENZYL (Qiphenyl - 2- 8C
BROM DE o yl et §o) cy) - 4- (4- 484 (Al drich)

chl oro- phenyl)- / piperidine Ml ecular ight = 484.04
ALPHA- BROVD- P-  4- [ 4- Benzyl oxy- 4- (4- TOLUNITRILE o "

chl oro-phenyl ) 8D o pi peridjn 433 T
A nglxtur)e( o% cis-[rac] LFL) 4p[benzyloxy—(4 chforophenyl)] -3-hydroxypiperidine

(Example 6, 7.3 g, 23 mmol), ArgoPore-Cl resin (16 g, 15.3 mmol, loading capacity: 0.96
mmol from Argonaut Inc.), and N,N-diisopropylethylamine (13 mL, 76.7 mmol) in N-
methylpyrrolinone (12 mL) was heated at 60°C overnight. The resin was filtered and
yrashed successively with CH,Cly, and MeOH. The resin was dried at 40°C/high vacuum
overnight to provide resin-bound 4,4- [benzyloxy-(4-chlorophenyl)]-3-

hydroxypiperidine.

Example 8

cis-[rac]-4-Benzyloxy-4-(4-chloro-phenyl)-3-substituted piperidine library:

General procedure

\\O

i) RX, tBUOK
e e .
o OH iiy ACE-CI

iii) MeOH
——eeee—




Yto eth 1 Y]- (Aldrich) H benzonitrile Ml ecular
Wi ght = 432.95 WD 2004/ 080460 PCT/ EP2004/ 002339 -26

wEe@nsme Mat eri al : Mass Exanpl e Product NonePCl/aP200€002339

10

Spectrum Al kyl halide (RX) (ES) 3-N TROBENZYL

4- Benzyl oxy- 4- (4 8E BROM DE ch[Z@)ro phenyl) 3- (3 453

/ vitro-benzyl oxy)- (Lancaster) i di ne O-

Mol edio muswnsxg»mof resHEbo0! G- BROMBIERE loxy-(4- chlorOPhenYD] -3-

f@@f‘&ﬁ n§ kBmE 7 %@'}4@6 192 nﬁﬁ@l%a@ﬁ@%@&i‘t}’)(} 96 mmol/g) and

h
b blida (R g%?n o SO Sl Ry (B8 Fbtassiom ¢
@uE&&ER@ENZYﬁ THH 183, BF?@VhIEiEI)( IA)ftertiIImlng raOrquineg tephpergure

444 di f
b)é(ﬁrzn}}élgx‘%e r%ﬂrbg%riﬂfeﬁ%{‘ e}\%f \g%shfcg uc&@s ?IIY with ﬂy Slénethylformaxmde,
i, fne’thazﬂloBdrcbldromyﬂianQ 2nd ldg NZVpe );;:sm was dried at

@lbcg); 4\h chﬁ’r?lro% 10 kg%oeﬁyp&ﬂ?&ﬁlf&ﬁ}é}e A AL, £6@mol) was

i he Mol ecul ar

elidghto tea6in (7L B RiATocthate (. aL) ABERBYIEEY bauEat foom
temperature, the resin was filtered off and washed with 1,2-dichloroethane (3 x 2 mL).
The filtrate was evaporated in vacuo. Dry methanol (2 mL) was added to the residue and
the solution was heated at 60°C for 3 hours. The solution was evaporated in vacuo to

provide the desired product.

In the manner described above, the following compounds were prepared.

Starting Material: Mass
Example Product Nomenclature Spectrum
Alkyl halide (RX) (ES)
3,4- 4-Benz
- yloxy-4-(4-
DIFLUOROBENZYL - . |chloro-phenyl)-3-
8A |[BROMIDE OVQ/ (3,4 difiuoro- 444
(Aldrich) N F benzyloxy)-piperidine
Molecular Weight = 443.92
0
: ) 4-Benzyloxy-4-(4-
DIFLUOROBENZYL o chloro-phenyl)-3- m
8B IBROMIDE 0@ (2,6-difluoro- 4
(Aldrich) ot benzyloxy)-piperidine
Molecular Weight = 443,92
2-PHENYLBENZYL %g?;ﬁ‘g;‘l’_xz”_‘}
(o}
gc [BROMIDE o L) |ylmethoxy)-4-(4- 484
. chloro-phenyl)-
(Aldrich) N piperidine
Molecular Weight = 484.04
4-[4-Benzyloxy-4-(4-
%E%ﬁ%%%f\go-ll : e chloro-phenyl)-
8D > v@// piperidin-3- 433
: yloxymethyl]-
(Aldrich) N benzonitrile
Molscular Weight = 432.95




( BROVOVETHYL) O chl or o- phenyl)
pi peridin-3- 466 yl oxynethyl ]
wa@ceood/osashyl ester
4-Benzyl 0 4-(4- DI FLUOROBENZYL

Mol ecul ar Wi ght

8l BENZOATE (r)
-benzoi c (Aldrich) H
= 465. 97 3PGFEP2004/002339
chloro phenyl )-3- 8J

BROM DE

444

(3,5-difluoro (tdhcaster) HF

benzyl oxy)-pi peridine Mol ecular Wight = 443 92
3- CHLOR 'N/[4t nzylloxy- 3- ( 3- FLUQROBENZYL J M
t4rting Ma ass
(’%a%@ —;}%ﬁ % §IE8 cpenzyl OXyNoﬁleﬁéiatlﬂ'@o cl | spectrum
chl or }Q%g%@ﬂ \E_g@ ncasi er N F pi per|i di ne Mol ecul ar (ES)
féi ght ¥ 2004/ 080460 PCT/ ER2004/ 002339 -27
Btarting Mat erl al : I\/Iass Exanpl e Product Norrencl atur e
Spectr um_ A S) 2,8;
4- Benzyl CHL B YL - chlx B L
BROBE DE 18 chI or o- o ast g 453
benzyl o ridine cul aF"Web gh
4- Benzyl )L)“n&ie 4- DI FLUOROBENZYL othli d /
BROM DE|[ o / (2, 3-difl uorMded={At drlich) t"1 F F
benzylT oXy) - pi peri di ne Mlgecul ar Weight = 443.92
4- (TRIFLUORD. /[ \ A4- -(4-
( 3-BROMOBENZYL. || (@4 (414 Benzyloxy-3-(3-
gg  |BROMIDE o bromo-benzyloxy)-4- 487
°\/Q (4-chloro-phenyl)-
(Aldrich) " piperidine
M::ecular Weight = 486.83
|
2.4 4-Benzyloxy-4-(4-
DIFLUOROBENZYL chloro-phenyl)-3-
(o]
8G [BROMIDE °\/Q’F (2,4-difluoro- 444
(Lancaster) benzyloxy)-piperidine
Molecular Weight = 443.92
1
2-CHLORO-4- 4-Benzyloxy-3-(2-
FLUOROBENZYL chloro-4-fluoro-
8H |BROMIDE > F |benzyloxy)-4-(4- 460
chloro-phenyl)-
(Lancaster) N piperidine
Molecular Welght = 460.37
METHYL 4- ‘
4-[4-Benzyloxy-4-(4-
(BROMOMETHYL) p chloro-phenyl)-
81 ° — |piperidin-3- 466
BENZOATE ° yloxymethyl]-benzoic
(A].dl'lCh) !I:IIoIecular Weight = 465.97 aCld methYI ester
|
3,0- 4-Benzyloxy-4-(4-
DIFLUOROBENZYL 4 chloro-phenyl)-3-
8] |BROMIDE o (3,5-difluoro- 444
(Lancaster) y F benzyloxy)-piperidine
Molecular Weight = 443,92
]
3-CHLORO-2- 4-Benzyloxy-3-(3-
FLUOROBENZYL chloro-2-fluoro-
8K |BROMIDE °> benzyloxy)-4-(4- 460
" chloro-phenyl)-
(Lancaster) N F piperidine
Molecular Weight = 460.37




METHYL) BENZYL a F F chl oro-phenyl)-3-(4- 476 8N

BROM DE

[ F trifluoronethyl
w@ 20odoskk) Mol ecul ar Wi ght

benzyl ox

y) - pi peridi ne

= 475.94 1 4- FLUORSBERPNN4/602339

4- Benzyl oxy-4-(4- BROM DE a F chl oro-phenyl)-3-(4- 426

80 fluoro-benzyl oxy) (Al drich) 2 -piperidine

H

Molecular Weight = 432.95

Mol ecul ar \Weight = 425,93 1 4- BROVMOBENZYL -

- Benzyl ; I\(I oria BROM DE o Br brono-benzyl oxy)-4- Mass
4 %%améfé’ %ﬁ?&o‘%o_ é%enyl ) [PAbdrdich) N pi pemh@ichRureH Spectrum
Nol ec £%n¥¥%3¥g(§X286.33 3- FLUOROBENZYL (ES)
4- Benzylloxy-4-(4- B o chl oro-phenyl )-3-(3- 426
8Q fl uono-benzyl oxy) (Aldsiich) N piperidine H
Nbl ecul az,5\ei ght = 425. - BROMOyC loxv-4-(4-

J- [ 4- Be\BYCHKQROKENZYIO) LE QJ_ hions ﬁ’g‘ﬁ,qyfgl) g4R
q / 8§bi pgBROMITE 433 1 dri % _Neidroy 477
henzoni tiri |l e Mol ecul ar 432.9 104 ASR4R0
RCT/ EP2Q(4h6BR3B9 - 28 StHrting Mater|al : s?ll%
Bxanpl e [Product Nomencl @'t SpéLT r um
1
2,3- -Benzyloxy-4-(4-
DIFLUOROBENZYL p ichlcfﬁ)z-};)ﬁgyl)-(&
8M |BROMIDE o= \/Q (2,3-difluoro- N 444
(Aldrich) y { F benzyloxy)-piperidine
Molecular Weight = 443,92
4-(TRIFLUORO- '
‘Q 4-Benzyloxy-4-(4-
METHYL)BENZYL o R\ ¢ |chloro-phenyl)-3-(4- 476
SN |BROMIDE °v®)§ trifluoromethyl-
y benzyloxy)-piperidine
(AldI'ICh) Molecular Weight = 475.94
1
4-FLUOROBENZYL 4£l]13enzyli)lxy-éf)-(§-(4
BROMIDE chloro-phenyl)-5-(4-
80 g 0\/@ ) fluoro-benzyloxy)- 426
(Aldrich) , piperidine
M:lecular Weight = 425.93
|
4-BROMOBENZYL- , ﬁ-Benzyéoxy-bi—(él-) )
BROMIDE , romo-benzyloxy)-4-
8P Co L™ |(4-chloro-pheny)- 487
(Aldrich) " piperidine
Mlglecular Weight = 486.83
1
3-RLUOROBENZYL p 4}-]?enzylﬁxy—tf)-(§—(3
BROMIDE chloro-phenyl)-3-(3-
8Q 2 O\/Q fluoro-benzyloxy)- 426
(Aldrich) . F piperidine
Moiiiecular Weight = 425,83
1
2-14-B loxy-4-(4-
ALPHA-BROMO-O- p Chgomf;‘ﬁzrf;g’_ (
gr  |TOLUNITRILE o OVQ piperidin-3- 433
. yloxymethyl]-
(Aldrlch) i 4 benzonitrile




Al kyl

halide (RX) (ES) \ /_\ 3-[4-Benzyl oxy-4-(4-
ALPHA- TOLUNI TRI LEBROVO- Mt |

w@R@ens@dsn- 3- 433 yl oxynet hyl ]
benzonitril e Ml ecul ar Wi ght

ochl oro- phenyl) 8S
(Al drich) \\\PE&I/EP2004/002339
= 432.95

4,5- DI METHOXY-2- / \ 4-Benzyl o>2§ 4- (4- N TROBENZYL -

chl or o- henyl)-3- 8T BROMDE o (4 5-dinmethoxy-2- 513
nitro- b( E%ﬂ] Qten&lA' dr| ch) N O- N. pi peri di ne Mass
Mol f;ll %)% 2. B2 dROTYL BROVNBERAclature Spectrum
4-Ben mg]h gmg 8U 0,,---/ enyloXy 4 (4 chloro 372 (ES)
Aldric env piperiidine N Mleqular Wight =
371.91 1- BROMO 2- 4-Beniyl oxy-4-(4- HENTENE o (
¢hl or o- 0 ~ pent -{3-[éBanoplgxy-4-(4-
Al dric Mg’?g(é cul ar \ighlght-pherg®s. 93
2, 386- TR P IE\ 4-B | 4- (ApB@iBENYL 433
BROM DE WFi | or o- phenyl )J- 3- « (rlyloxymethyl]-
2.3, 6- (Y MEr o- \ benW oxy) - pi per i [HemmenitAledr i ch) Hi
F F Mllecul ar Wei ght =| #®&drgin=42%57 . | ODOBUTANE -
-BeNzyloxy-3 8X butoxy-4-(4-chloro-| 374 (A drich)
Rhenyl) 1RERSIIGHEEX Y- _ |4-Benzyloxy-4-(4-
NITROBENZYL chloro-phenyl)-3-
8T |BROMIDE ° o oL [(4,5-dimethoxy-2- 513
; nitro-benzyloxy)-
(Aldrich) N Ny piperidine
Molecular Weight = 512.89
1
CROTYL BROMIDE _Q 4—Bfnzylzyc()z3-}?1ut-2— 37
t10) ° < enyloxy-4-(4-chloro-
(Aldrich) i ad phenyl)-piperidine
Molegular Weight = 371,91
|
1-BROMO-2- p 4-Benzyloxy-4-(4-
v PENTENE ° chloro-phenyl)-3- 386
8 O pent-2-enyloxy-
(Aldrich) . piperidine
Mole::;ular Weight = 385.93
|
2,3,6-TRIFLUORO- p 4-Benzyloxy-4-(4-
F chloro-phenyl)-3-
SW BENZYL BROMIDE o Q@ (2,3,6'triﬂu0r0- o 462
(Aldrich) g Dt benzyloxy)-piperidine
Molecular Weight = 461.91
1
1-IODOBUTANE O‘Q 1;4)—Benz§741101(cz—3};1 4
8X o utoxy-4-(4-chloro-
(Aldrich) had phenyl)-piperidine
N
Mole*:ular Weight = 373.92
|
4-CHLORO-2- 4-Benzyloxy-3-(4-
FLUOROBENZYL chloro-2-fluoro-
8Y |BROMIDE ° % ¢ |benzyloxy)-4-(4- 460
chloro-phenyl)-
(Maybridge) N piperidine
Molecular Weight = 460.37




H Mol ecul ar Wi ght

= 373.92 4- CHLORO 2-
4- Benzyl oxy- 3- (4- FLUOROBENZYL chl oro-2-fl uoro-

8Y

WEBROMOBE \ Cl benzyl oxy)-4-(4- 460 chl or o- phreIyEP2004/002339

(Maybridge) N F piperidine Mlecular Wight

460. 37

WD 2004/ 080460 PCT/ EP2004/002339- -29 Starting

Mat eri al :

Mass Exanpl

e Product

Nonmencl at ure _Spect rum

Al kyl h ES) 4- BROMO- 2- 4-iBenzyl oxy- 3- (4-
HLUoRGE 141&%%‘@ é“R‘é)F 2ol uprp 62 B B ; gotass
ERZPPE -%%Ylf\i?gﬁlé Q?‘gf F81'S- phenyl ) - rich) NF P(ES)
pi peri di ¢ Wi ght = 504.82 |2, 4, 6-TRI FLUCRO
4-Bethzyl Oxy-4- 4 o F [ or o- phenyl|) -3- 462 8Aa
BENZYL BRENOBEOQR-_3;) (R4, g\rifl uora-Renaylomssdd) NNH
F benzylrxXy)ROBEBIZYII ne oedl ar i [hhdme-24iored
2, 485- TRIEOMDB® O / 9 Y- a4 |bénditxy BENZYL 505
BROM DE| o chl oro- pheny S ( 2, {¢hlbrd-phédyler o-
Lancast@ldrith)F benzyl oxW - pi péri di nejplyiekidine ar Wi ght
= 461.9]1 2,3, 4-TRIFL U@Welsn Behzyl oxy- 4- (4- 8Ac
BENZYLC BROM DE chl or o- p enyl) - 462
(12, 3, 4- |12,&BTRIFBUORCGE Flekenzy y) Pi ReBdrei18Ry-4-(4-
¢ |chloro-phenyl)-3-
8Aa [BENZYL BROMIDE (2,4,6-trifluoro- 462
(LancaSter) MolecularWeight 461.91 benZY10XY)-plper1dlne
2,4,5-TRIFLUORO | p 4-Benzyloxy-4-(4-
$Ab [BENZYL BROMIDE Cé%ovdF flzﬂiﬁ;ﬁlﬁi‘grlgj} 462
(LancaSter) Molecﬁar Weight = 4:1 a1 b enZYlOXY) -Plperidlne
2,3,4-TRIFLUORO @ p 4-Benzyloxy-4-(4-
o {chloro-phenyl)-3-
8Ac |BENZYL BROMIDE o (2,3 4-triflucro- 462
(Lancaster) N ¢ Flbenzyloxy)-piperidine
Molecular Weight = 461.91
In the assay described in Example 28 the compound of Example 80 showed an ICsp
of 19,8 pM.

Example 9

Cl

OH
{_WOH

1. Benzy! bromide

N

o<

NaH, THF/DMF (4/1)
2. 50%, TFA/CH,Cl,

cis-[rac]-3-benzyloxy-4,4-[ (4-chlorophenyl)-hydroxy]piperidine

Cl

s“ ;
|‘\\ O

OH

Iz

cis-[rac]-3-benzyloxy-4,4- [ (4-chlorophenyl)-hydroxy] piperidine was prepared .

from cis-[rac]

-4-(4-chlorophenyl)-3,4-dihydroxypiperidine-1-carboxylic acid tert-butyl




(Lancaster) H Ml ecul ar Weight = 461.91 In the assay

described in Exanple 28 the conpound of Exanple 80
w@bhamosdem | C50 of 19,8 M Exanple 9 5 cis- [PEDEP2004/002339

- 3-benzyl oxy- 4, 4- [ (4-chl orophenyl) - hydroxy]

pi peridine Cl CI OH H 1. Ben2Yt bromide OH , O NaH,

THF/ DMF (4/ 1) 2. 50% TFA/CH2CI2 N OQOHcC

[estar {Exagiplreh2p bﬁWthwmlfle (Aldeishelprasing P’%’i’ﬁ%dr“&ﬁ pyed in
R Fkggggdwas prepared from
cis-[rac]- 4- chl or ophenyl ) - 3, 4- di hydr oxypi peri di ne-|
-carhoxyljc acid tert-butyl WO 2004/ 080460
PCT/éb@@@k¥5b2339 -30 ester (Exanple 1) and benzyl
brom de (Al drich) followi ng the procedure used in
Resimpb@mdisafrac] -bmthiya,&w%mnplmwl)dn@r@w piperidine
[rac] - 3-benzyl oxy% 4, 4-[ (4- chlorophenyl - hydr oxy] pi per
idine C d P OH - ArgoPore-Cl O % -Pr2NEt, NWVP N
60 OC N 5 H b7iThis resin-bound conpou S prepared
fromcis-[r - benzyl oxy- 4, 4-[ (4-
chl or ophenyl
t he procedur
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This resin-bound compound was prepared from cis-[rac]-3-benzyloxy-4,4-[(4-
chlorophenyl)-hydroxy] piperidine (Example 9) following the procedure used in Example
7.

Example 11

10 cis-[rac]-3-Benzyloxy-4-(4-chlorophenyl)-4-substituted piperidine library:

General procedure

), D
.0 i} RX, tBuOK

ii) ACE-CI

iii) MeOH

cis-[rac]-3-Benzyloxy-4-(4-chlorophenyl)-4-substituted piperidine was prepared
from resin-bound cis-[rac]-3-benzyloxy-4,4-[(4-chlorophenyl)-hydroxy]piperidine
15 (Example 10) and alkyl bromide following the procedure used in Example 8.

In the manner described above, the following compounds were prepared.
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Example 12

Resin-bound 3-(3,4-dichlorobenzyloxy)-4,4-[ (4-chlorophenyl)-hydroxy]piperidine

cl
ci cl p
.~‘OH 0 ; ArgoPore-Cl
i-Pr,NEt, NMP
N
H

60 °C

5 This resin-bound compound was prepared following the procedure used in

Examples 2, 6, and 7.
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4-(4-Chloro-phenyl)-3-(3,4-dichloro-benzyloxy)-4-substituted piperidine was
prepared from resin-bound 3-(3,4-dichlorobenzyloxy)-4,4-[ (4-chlorophenyl)-
hydroxy]piperidine (Example 12) and alkyl bromide following the procedure used in
Example 8.

In the manner described above, the following compounds were prepared.
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Example 14

Resin-bound cis-[rac]-4-(4-Chloro-phenyl)-piperidine-3,4-diol

Cl
cl Cl

OH {_ .OH
‘\\OF‘!\OH 50% TFA/CH,CI, R WOH ArgoPore-Cl o

i-Pr,NEt, NMP
) J<
o)\o

Ir=z

60 °C N



(Al drich) Ml ecular Weight = 944.83
benzyl oxy) - pi peri di ne WO 2004/ 080460 PCT/ EP2004/ 002339

WO 3@488@66 i Nng Material: Mass Exanpl e Product PCT/EP2004/002339
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Molecular Weight = 479.90

To a suspension of resin-bound 4-(4-Chloro-phenyl) -piperidine-3,4-diol (Example
14, 200 mg, 0.192 mmol, loading capacity: 0.96 mmol/g) and 2,4-difluorobenzyl bromide
(Lancaster, 1.54 mmol) in 4:1 THE:DMF solution (2 mL) was added potassium t-
butoxide (0.77 M in THF; 1 mL, 0.77 mmol). After stirring at room temperature
overnight, the resin was filtered and washed successively with N,N-dimethylformamide,
tetrahydrofuran, methanol, dichloromethane, and diethyl ether. The resin was dried at
40°C/high vacuum overnight. 1-Chloroethyl chloroformate (0.2 mL, 1.9 mmol) was
added to the resin in 1,2-dichloroethane (2 mL). After shaking 4 hours at room
temperature, the resin was filtered off and washed with 1,2-dichloroethane (3 x 2 mL).
The filtrate was evaporated in vacuo. Dry methanol (2 mL) was added to the residue and
the solution was heated at 60°C for 3 hours. The solution was evaporated in vacuo to

provide the desired product. Mass spectrum (ES) M* = 480.

Example 16

cis-[rac]-4- (4—Chloro-phenyl)-3,4—bis—(3—nitro—benzyloxy)—piperidine

N=0

Molecular Weight = 497.93




pi peridine Exanple 14 Resin-bound cis-
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(Exanmpl e 14, 200 0.192 mol, | oadi ca C|t
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aster, 1.54 mol) in 4:1 THF: DWVF sol utlon (2 m)
rrL Odgsd pot assla\?mt 10 butoxide (0.77 Min THF;, 1

ter stirring at roomtenperature
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successively wth N, N-di met hyl f or mam dg,
cl

3 g

.0
‘ R Acetyl chloride

N THF )\
H o)

10 A mixture of 4,4-[benzyloxy-(4-chlorophenyl)]-3-aryloxypiperidine (Example 8,
0.012 mmol), polymer-supported BEMP (10 mg, 0.023 mmol, loading capacity: 2.3
mmol/g from Fluka Inc.), and acetyl chloride (0.01 mL, 0.14 mmol) in tetrahydrofuran
(1 mL) was shaken at room temperature overnight. The resin was filtered and washed
successively with CH,Clp, and MeOH. The filtrate was evaporated in vacuo to provide

15 the desired product.

In the manner described above, the following compounds were prepared.
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chloro-phenyl)-3-(3,4-
518
17F  [Example 4 dichloro-benzyloxy)-
piperidin-1-yl]-ethanone
1-[4-Benzyloxy-4-(4-
chloro-phenyl)-3-(4-
468
17G  |Example 80 fluoro-benzyloxy)- .
o piperidin-1-yl]-ethanone
Molecular Weight = 467.97




W@ Exaopide0 8,

10 A m xture of

4, 4-[ benzyl oxy- (4-chl or ophenyl )] - 3-aryl oxypi peri di ne

ng, 0.023 mmol,

0.012 mol),

from

Fluka Inc.), and acetyl chlori-d@-(0.01 ni, 0.14 mol)

pol ymer - support ed BEVPEPA04/002339
| oadi ng capacity: 2.3 nmol/g

in tetrahydrofuran 1 m) was shaken at room
ttenperat yre overnight. The resin was filtered and Mass
washed . succ$ssgingel y|w t | 2Cl12a|{and OH. .The
fli Fxample magwg%ﬁgﬁra1ed Hﬁ%bHQUo t g prdggﬁ%ndi%“?he Spectrum
desired product. 1n the manner desgri bed above, the (ES)
flol | owi ng conmpounds yere prepared. |Mass Starting
xanpl e Product Nonencfature Spectrum Material (ES)
1- [ 4- Bengyl oxy- 4- ( 4- 4 O pheny! )|t-34-B2nAlox86 (4.7A
Exanple 8§G F difl uol O zyloxy)-Ay F o 'ﬂ;'_4_ )
Ai pjﬂ_}di r %% t hapofieo cul ar MEGREE XB5 S% WO 530
200 804% ? P2004¢/ 0023 - 39 |Me®-plBngh)tpiperidin-
Exanpl e RBroduct Nonencl] ature Spectr}mﬂ_gggﬂyﬂeal (ES)
I| 1-[4-Bgnzyl oxy- 3- ( K arQ;@@Jggwbenzylgxy -4-(4- 17B
Exanpl e 8F 530 N 13r |chl or o- phenyl )|- pi peridin- --~
I-yTT -effhanone Ml e¢ufar Wei ght = [528. 87
1-[ 4- Benzyl oxy- 3-( 2- S§E>ro-4-flUQ4qkmzﬂoxy4{4_
0 chloro-phenyl)-3-(3-
468
171 |Example 8Q fluoro-benzyloxy)-
piperidin-1-yl}-ethanone
3-[1-Acetyl-4-benzyloxy-
4-(4-chloro-phenyl)-
, 475
17} |Example8S piperidin-3-yloxymethyl]-
benzonitrile
Molecular Weight = 474,99
1
p 1-[4-Benzyloxy-4-(4-
o R chloro-phenyl)-3-(2,6-
o o ) 486
17K Example 8B ) difluoro-benzyloxy)-
PN ] piperidin-1-yl]-ethanone
Molaecular Weight = 485,96
]
p 1-[4-Benzyloxy-4-(4-
0 chloro-phenyl)-3-(3-
17L  |Example 8E E rorop 495
nitro-benzyloxy)-
\ N=O o
o)\ o piperidin-1-yl]-ethanone
Molecular Weight = 494.97
]
_Q 1-[4-Benzyloxy-4-(4-
o chloro-phenyl)-3-(2,3,4-
17M  |Example 8Ac o ; LOropheny 504
' trifluoro-benzyloxy)-
o)\ ] piperidin-1-yl]-ethanone
Molecular Weight = 503.95




17C Exanpl e 8H benzyl oxy)-4-(4-chloro- 502 N c,
phenyl ) -piperidin-1-yl] 0 -11 Ml ecul ar Wi ght =

wGOR4480460 hanone 1-[ 4-Benzyl oxy-4-(4- (r) PCT/EP2004/002339
chl oro- phenyl )-3-(3,5 17D Exanple 81 ? 486 N
di f 1 uor o- benzyl oxy)- -'~, F pipétidin-|-yl]-ethanone
Mol ecul ar Wi ght = 485.96 1-[4-Benzyl oxy-3-(3- -(r)~
chl oro-2-ffluoro 17E Bxanple 8K (r) Mass
benzyl f( y]) - 4S(a4tiagl orjo- 502 F C
ph&ESYRPIepi peMaQ' ayl -yl ] oPresdust ul ar| Viei Qfamencho@rea1 | Spectrum
et hanone é1‘- 4- Benzyl oxy-4-(4-{ o (ES)
chl oro-phenyl )-3-(3,4- 17F Exanple 4 C, 518
df chl oro-lbenzyT oxy) - |[NeCI” 0I=T pi pefidin-1=yi1
-kt hanong Mol ecul ar ghity = 518. 87 [I%‘&\'Chl%}o"PhenYD“
1+ [ 4- Benzlyl oxy- 4- ( 4- rrpl e 80i303;4-dikchbes-
fl ugrr be ( o- [ i di n- n
Mol gcu ar ﬁ\%+ ﬁ%i)sl 441, 7%@064/ Ol@ﬁ‘i@%’ FAlHRIo- 238
PCT/ EP2004/ 002339 - 40 j\lvass g benzyloxy)-piperidin-1-
Molecular Weight = 536,86 Yl] -ethanone

Example 17K has an ICs; of 5.5 pM in the assay described in Example 28.

Example 18

cis-[rac]-1-[4-Benzyloxy-4-(4-chloro-phenyl)-3-(2,3,4-trifluoro-benzyloxy)-piperidin-1-
5 yl]-propan-1-one

Molecular Weight = 517.97

cis-[rac]-1-[4-Benzyloxy-4-(4-chloro-phenyl)-3-(2,3,4-trifluoro-benzyloxy)-
piperidin-1-yl]-propan-1-one was prepared from 4-Benzyloxy-4-(4-chloro-phenyl)-3-
(2,3,4-trifluoro-benzyloxy)-piperidine (Example 8Ad) and propionyl chloride (Aldrich)
10 following the procedure used in Example 17. Mass spectrum (ES) M™ = 518.




Starting Exanpl e Product Nonencl ature Spectrum
Material (ES) 1-[4-Benzyloxy-3-(4 o _\ [/
whe@anstaenzyl oxy)-4- (4 17H Exanpl e 8P Br 530 PCT/EP2004/002339

chl oro-phenyl) -pip eridin ol~, 1-yl] -ethanone

Mol ecul ar Wei ght = 528.87 / 1-@4-Benzyl oxy-4-(4-QJ~ O
chl or o- phenyl )-3-(3 171 Exanple 8Q\ / 468 N

f | uorkxabmdeld oxy) - ol LI, F piperidin-1-yl] -ethanone

Mol ecul ar Wei ght = 467. 97 3- [ 1- Acetyl - 4- benzyl oxy-

( h -Fraial 136 tehsylo iperidin-1-

lerlnger?% ﬂfi %eﬂ%d%&%e? &mﬁl&phe%ﬁ ~"N benzoni trﬁ?sliexy)PP
ve|-erqpagr] V%fight 474.99 1-[4-Benzyl oxy-4-(4- 0 F

chl oro- phenyl )-3-(2,6 17l = & Exanple 8B (r) 486

di f | uor o- benzyloxy) (r)~F piperidin-1-yl]-ethanone

Mol ecul ar Wei ght = 485. - [ 4Banzyl oxy-4-(4- 0 0 _
mile 8E \ [ 4 495
| n- 1-yl ] - et hanone

chl or o- phenyl )-3-(3 17L
-0 p|
? 3 yI oxy-4-(4-

ni tro-benzyl oxy)- o)-L-I
Mol ecul ar Wei ght = 494, 977

J

Molecular Weight = 532.89

5 cis-[rac]-1-[4-Benzyloxy-4-(4-chloro-phenyl)-3-(3,4-dichloro-benzyloxy)-
piperidin-1-yl]-propan-1-one was prepared from cis-[rac]-4-(benzyloxy)-4-(4-
chlorophenyl)-3-(3,4-dichlorobenzyloxy)-piperidine (Example 4) following the
procedure used in Example 18. Mass spectrum (ES) M* = 533.

Example 20

10  Resin-bound cis-[rac]-4-benzyloxy-4-(4-fluoro-phenyl)-piperidin-3-ol

o—" ArgoPore-Cl

_OH i-Pr,NEt, NMP
60 °C

X

N
H

N
H HCI

This resin-bound compound was prepared from 4-(4-fluorophenyl)-1,2,3,6-
tetrahydropyridine hydrochloride (Acros) following the procedure used in Examples 1, 5,
6,and 7.



O a chl oro-phenyl)-3-(2,3,4 17M Exanple 8Ac \ / F 504
trifluoro-benzyloxy)- O- F piperidin-1-yl]-ethanone
woRloeosl4er Wi ght = 503. 95 WO 2004/ 080460 PCT/EP2004/002339
PCT/ EP2004/ 002339 -41 Mass Starting Exanple Materia
Product Nomencl ature Spectrum- 43ES)
1-[4-(4-Chloro-phenyl) OF 3-(3,4-dichloro 17N Exanpl e
137 é&mﬂﬁaﬂ&loxy)-4-(2-fluoro- 538 N ct
benzyl oxy)-piperidin-1 0O Mol ecul ar Wight = 536. 86
ik [fa%}@géag,@o T bRorhéIbehBgodN- 4 @Qudtb-pheylMpigeridig:
assay described in Exanple 28. Exanple 18 cis- [rac]
-1- F
[ 4- Benzyl oxy- 4- (4-chl or o-J
nzyl oxy)-pi peridin-1- 5 A

3-(2,3,4-trifluoro-be
-l-one d 10 O\ F

F Mol ecul ar Wei ght = 51% 8 rac] -1-

[ 4- Benzyl oxy- 4- (4- chl or o-|pferiyl ) - 8, 4-trifluoro-be
nzyl oxy) - pi peridin-I-ylLY>~prB8pan e was prepared
from 4-Benzyl oxy-4-(4-c 0- phen - 3-

(2,3,4-trifluoro-benzyl oxy) - pi peri di ne (Exanpl e 8Ad)

and propionyl chloride (Al drich) ol  owi ng the
procedure used in ExanM?@m%W“mﬁ%§§5§%£ctrun1(ES) Mt =

518. WO 2004/ 080460 PCT/ EP2004/002339 -42- Exanple 19
cis- fis-fal] -4$enkﬂe)&-mﬁi—bkmy—bén;yﬂ@6y¢m-@Fﬂliqrbqrhphyl)?ﬁ;eridine was
5 5%1‘45_61%'61320:%{? Fe_%%ng—gcr)]@d ccl)gst/r)aé]pﬁi-ge&tyio%nf— (4—ﬂuoro—phenyl)-piperidin—S—oI
(Example 20) and 4-bromobenzyl bromide (Aldrich) following the procedure used in
Example 8. Mass spectrum (ES) MH' = 471.

Example 22

cis-[rac]- 4-Benzyloxy-4-(4-fluoro-phenyl)-3-pentyloxy-piperidine

10 Molecular Weight = 371.49

cis-[rac]- 4-Benzyloxy-4-(4-fluoro-phenyl)-3-pentyloxy-piperidine was prepared
from resin-bound cis-[rac]-4-benzyloxy-4-(4-fluoro-phenyl)-piperidin-3-ol (Example
20) and 1-iodopentane (Aldrich) following the procedure used in Example 8. Mass
spectrum (ES) MH" = 372. ICso = 56 pM (in the assay described in Example 28).



a ,o\ Cd O Mlecular Wight = 532.89 5 ci s-

[rac] - 1-[4- Benzyl oxy-4-(4-chl oro-phenyl)-3-(3,4-dichlo
WO 060Be8Mayd oxy) - piperidin-l-yl]-propan-|-one WeSI/EP2004/002339

prepared fromcis- [rac]-4-(benzyl oxy)-4-(4-

chl or ophenyl ) - 3- (3, 4- di chl or obetzy| oxy) - pi peri di ne

(Exanple 4) follow ng the procedure used in Exanple

18. Méxpmpleddtrum (ES) M+ = 533. Exanple 20 to

Resi n- bound ci s-

[ Fidfdat (4= . - I8 33 ol SroPiSdniz oy )3t -ethyl-

Fs E?Eﬁ%??%zﬂlﬁ%%éof aHbr-pHE ) BS i los , ot eyl

PiRepding 1o N Thi's resin-bound compound was prepar ed

from 4-(4-fluorophenyl)-1,2,3,6- tetrahydropyridine

hydr ochl ori®e (Acros) follow ng the procedure used in

Exanpl es y: and 7. WD 2004/ 080

PCT/ EP200¢ 43- Exanple 21 ci ac Ci
- 4- Benzyl oxy 4.k L be Eg%y) - 4-

(4-fluoro-ph€ : :ridingE% .0 _Br HoM ar
Vi ght = 470: 8C] lodoethane cl

- 4- Benzyl pxy- 4- br ono- benzy{gxy) - 4- N uor o- phenyl)
-pi peridin®'was 5 prepared fronlresin-ngnd ci s-
[rac] - 4-benzyl oxy-4-(4-fl uoro-phenyl)-piperidin-3-ol
(Exanmpl e 20) and 4- bronobenzyl brom délolefdlatvYeigh)= 504.88
followi ng the procedure used in

5 A mixture of 4-benzyloxy-4-(4-chloro-phenyl)-3-(3,4-dichloro-benzyloxy)-
piperidine (Example 4, 0.01 mmol), polymer-supported BEMP (6.5 mg, 0.015 mmol,
loading capacity: 2.3 mmol/g from Fluka Inc.), iodoethane (Aldrich, 0.015 mmol) in
tetrahydrofuran (1 mL) was shaken at room temperature overnight. The resin was
filtered and washed successively with CH,Clp, and MeOH. The filtrate was evaporated in

10 vacuo to provide the desired product. Mass spectrum (ES) MH™ = 506. ICso = 4.9 uM (in
the assay described in Example 28).

Example 24

cis-[rac]- 4-Benzyloxy-4-(4-chloro-phenyl)-3-(3,4-dichloro-benzyloxy)-1-propyl-

piperidine

15 Molecular Weight = 518.91

cis-[rac]- 4-Benzyloxy-4-(4-chloro-phenyl)-3-(3,4-dichloro-benzyloxy)-1-propyl-
piperidine was prepared from 4-benzyloxy-4-(4-chloro-phenyl)-3-(3,4-dichloro-
benzyloxy)-piperidine (Example 4) and 1-iodopropane (Aldrich) following the
procedure used in Example 23. Mass spectrum (ES) M" = 519.



Exanpl e 8. Mass spectrum (ES) M+ = 471. Exanple 22
cis-[rac]-

wd 2men0g04b©xy- 4- (4-fl uor o- phenyl) 3- pent yl oxy- pPEEEPZIHE02339

10

15

F N H 10 Mol ecul ar Wi ght 371.49 cis-[rac]-

4- Benzyl oxy-4- (4-fl uoro- phenyIY53-pentonxy pi peri di ne

was prepared fromresin-bound cis-

[ r ac]Examide25/| oxy- 4- (4-f1 uor o- phenyl ) - pi peri di n-3-0

(Exanmpl e 20) and 1-iodopentane (Al drich) follow ng

t he[RESeABERy, (D cHsenPhéyd-3-153,8-triflpewt beanmylokp) piperidin-1-
NHE = n2. i = 56 M (|n the assay described in
BkRpIREnSd)2 2004/ 080460 _ PCT/ EP2004/ 002339 - 44-
Exanpl e 23 cis- [rac] -4-Benzyl oxy-4- .
(4-chl oro- phenyl )-3- (3, 4-dichl oro-benz foxy) 1l-ethyl -
piperidine d d d / d 0__Z" &BEMOYod ane Cl
O THE N HSMol ecul ar Wi ght = 504.88 5 X of k

4-benzyl o _ j! or o- phenyl) 3-(3, 4 ?§hV§§;® zy
oXy)- pip JAanp;e 4 OBQQF NS
pol ymer - s P 015 ol , IoacingF

i S edoet hané
(Aldrlch, 0.9 Ny J@%@ﬂ@Mﬁrofur n (1l n) was
| om t enper at ur e 9$gmmbght Th esPh was
filtered afid washed successiavabgmaiet h CH2GL2a and

MeOH. The filtrate was evaporated in
provi de the desired product. Mass spe%@?ﬁ%&%ggha53ﬁgg

506. 1C50 = 4.9 . M §|n t he assay described in Exanple
28) . KExaimpire oﬁznrbcmy dsyelc {4-chloro-phenyl)-3-(2,3,4- trifluoro-benzyloxy)-

ﬁ%ﬂ%ﬂﬁ% (()E)Yar?‘lplé §AEer AL (gb%aﬁlo)) BoliBersiipobieq BEMIE (Eyihg, 0.023
mmol loadmg capac1ty 2 3 mmol/g from Fluka Inc.), allyl iodide (Aldrich, 3 uL, 0.003
mmol) in tetrahydrofuran (1 mL) was shaken at room temperature for 2 hours. The
resin was filtered and washed successively with CH,Clp, and MeOH. The filtrate was
evaporated in vacuo. Without purification, the residue was dissolved in 9:1 acetone/water
solution (1 mL). To the solution was added osmium tetroxide (Aldrich, 10 uL, 0.008
mmol) and 4-methylmorpholine N-oxide (Aldrich, 12 mg, 0.1 mmol). The mixture was
stirred overnight and Na,SO; was added. After stirring for 2 hours, the mixture was
filtered through a silica gel pad. The filtrate was evaporated in vacuo to provide the

desired product. Mass spectrum (ES) M = 536.

Example 26

cis-[rac]-3-[4-Benzyloxy-3- (4-bromo—benzyloxy) -4-(4-chloro-phenyl)-piperidin-1-yl]-
propane-1,2-diol

Molecular Weight = 560.91



a ,0\ cI NU 15 Ml ecular Wight = 518.91
cis-[rac]-

wWd 2men0g04b®©XxYy- 4- (4- chl or o- phenyl ) - 3- (3, 4- di chl oPCF/BRIVAYD02339
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15

20

25

oxy) - 1- propyl - piperidi ne was prepared from

é benzyl oxy- 4- (4-chl oro- phenyljﬁ%'(S 4-di chl or o-
enzyl oxy) - pi peri di ne (Exa and 1-i odoprppange
(AI dr Tl Fompprasvagprepased Epﬁb%éew o Bd(4 WO%EWZ&OE@ 4-(4-

Ogg%zy é{ﬂ%&rﬁﬁﬁe Mkcarnpfé]@) fMQV\?eQQHé Prfdd& e used in Example 25.
PCE%EWW‘HQ 31?[% C‘rﬁéﬂ?s lﬁ%gm( f%le gssg& fl?ﬁcl}l‘)?ﬁolln Exgmple 28).

nzyl oxy) - pi peridin- |- -propane- 1,2-diol d d F
i) OPExaBiphe27 %O F OO\ | allyl iodide, THF NF F
|i) OsO4/hNI\/D N F pi peridi ne Y OH H 9:1 acetone/water
2§ Uk 3 g - -1-
?;f eﬁﬁ"’%‘“ﬁ (B chiSny BRap P T SifluBlo-bpnzyloxy piperidin-1
emubfem' i ne (Exanple 8Ac, 6 ng, 0.013 mol),
poI ymer - supported BEMP (10 ng, 0.023 mmmol, |oading
capacity: 2.3 mol/g from Fluka Inc.), allyl iodide
(A dr|chC|3 uL, 0.003 mmol) in tetrahyd
m tenperature for 2 hou

Wwashed successi vel y W t h™E] 2a 0
25 tn%tthe%Eﬂ% b nd' n vaEuoo W
SI due_was A g F

. pn (EtmtmzclzTcmothe S6
mtetrd |de (Al drich, 10 uL, 0.P08 mmol)

yl nmor phol i ne N-oxi de (Al drlchoﬁ,%\ , 0.1
mmol ). THe mixture was stirred overni ght®and’ Na2SO8

was added. After stirring for 2 hours, tWeHESegt= jpd0
filtered through a silica gel pad. The filtrate was

ev apOT@ta%Qlu*u%n\b@QlHénEﬂo 41\(/4 Gﬂok&ﬁhér@m&?éﬂ Bﬁdtriﬂmeﬁbibénzyloxy)-

Mass gr um % Ig t% J f‘%]

[ EIPB §%;ngl % g erH o@"{@)tnﬁ ylamlne u 08 mmol) in

( 4xchhiromethahe (5 ;nlpiapeia ‘dasraddled dtdpwise methanesulfonyl chloride
(Aldrich, 2.5 uL, 0.015 mmol). After stirring for 2 hours, the mixture was filtered
through an amino silica gel pad (Silicycle). The filtrate was evaporated in vacuo to
provide the desired product. Mass spectrum (ES) MH"=541.

Example 28

In Vitro Activity Assay

The ability of the substituted piperidine compounds of the invention to inhibit the
interaction between p53 and MDM2 proteins was measured by an ELISA (Enzyme-
Linked Immuno Sorbent Assay) in which recombinant GST-tagged MDM2 binds to a
peptide that resembles the MDM2-interacting region of p53 (Bottger et al., J. Mol. Bio.
1997, Vol. 269, pgs. 744-756). This peptide is immobilized to the surface of a 96 well
plate via N-terminal biotin, which binds to streptavidin-coated wells. MDM2 is added to
each well in the presence of anti-MDM2 mouse monoclonal antibody (SMP-14, Santa
Cruz Biotech). After removal of the unbound MDM2 protein, a peroxydase-linked
secondary antibody (anti-mouse IgG, Roche Molecular Biochemicals) and the amount of
peptide-bound MDM2 is determined colorimetrically by the addition of a peroxydase
substrate (MTB Microwell Peroxydase Substrate System, Kirkegaard & Perry Labs).



propane- 1,2-diol CI / Br OO\ I N YOH OH
Mol ecul ar Wi ght = 560.91 WO 2004/ 080460

wWEDABRRGO4/ 002339 -46 This conmpound was preprCBEPIN0EM2339

10

15

20

4- benzyl oxy- 3- (4- br ono- benzyl oxy) - 4- ( 4-
chl or o- phenyl ) - pi peri di ne (Ex e 8P) followed the
procedure used in Exarrgl e 25. _Mass spectrum

: . eg ES) Md+=
562. Tebplates yreprepaipdh by Featingsilh sgspkvidie (P m:s’ Iée)an‘%ﬁsé for 2
-F%auBrs S(EP@Q}EB e Z@Edsrfépﬁdi)s‘{aha{eflﬁﬁﬂer I 'saliane) %Nash and overnight blocking with
S b LR s L e o
| TWween 1D (Sigmet)hia R8BS ut 4£°¢h\Biotidyflaed peptide{] XM is addleddo Bach well in 50
%ﬁogﬁg&ggrxgj%\.‘f%lgan%) e«:%shgg :eﬁﬁe\{llsg\iejlyoz?fe% 17 R dncdiBEES VT &L compounds
4wireriilytedip aseffatate AP oreb pisiveand 9dded {piripligate o £ cerppeLsbiacubation
Zg%@%}ﬁanﬁhgs i P& (BRI B B d AntiBADN0RBHEHR! After 20
and triethyfamne (6 uL,.0.08 mmol) .in 10 .
dmemI et @ﬁ‘@iaﬁlﬁﬁethf G?’Steﬁﬁ_?f the plate 1§\H§m£‘aﬁeéiotoc}hﬁm Rlate and incubated
MR- Aa l&ﬂii}tﬁ?ﬁﬂrlyﬁqdih The ise?@ncﬂag«y ﬁﬁﬂi@lﬁbusa I4G ahtibddly@dadded to the test
: r rri r ur 1 X1 .
TRl MRS i B LR TS, e
gpa_ofcydase aubetratess added oy eick wvell and Hepbsomptiop may reid using a plate
0 FZondde
25&?%1@{9@9,?%§%é%§ Iﬁii ?@gguts %H@lﬁﬁ%o%ﬁﬂ%&f thEX&PRISpounds was
measured as a percentage of the bound MDM2 in treated vs. untreated wells and ICsy was
calculated.

The inhibitory activity (ICsp) of the compounds prepared in the examples above,
and represented by formula (I) or (II), is in the range of 3 pM to 100 pM.

While a number of embodiments of this invention have been represented, it is
apparent that the basic construction can be altered to provide other embodiments that
utilize the invention without departing from the spirit and scope of the invention. All
such modifications and variations are intended to be included within the scope of the
invention as defined in the appended claims rather than the specific embodiments that

have been presented by way of example.
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specific éenbodi ments that have been presented by way

otR2 % ﬁgrgrleelr'ldependently selected from the group consisting of hydrogen, halogen,
lower alkyl, -C(CH3)3, CF3, —OCH3, -NOz, and -CN;

and in case R™ is alkyl or alkenyl having from 1 to about 5 carbon atoms, R%*to R®

are hydrogen.



WD 2004/ 080460 PCT/ EP2004/002339 -48 Cains 1.
Conpounds represented by fornmula (1): R3 X R2 R4 R5

WO OB d460 Rs ,.u 0 ""% -R12 (1) Rl and the PCI/EP2004/002339
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phar maceut i cal |y acceptable salts thereof; wherein 5
nis an integer independently s# ected from 1or 2; X
is halogen; R_is _selected fromthe group conS|st|ng

of hy# urls op igaula kageerding to o repyergpited bigtqgmaula (II):
| ower al kyl substltuted by carbonyl sul fonyl, or
hydroxy; R12 is sel ected froRithe group consisting of

al kyl or al kenyl havi nqﬁfrom 1 to,about 5 10 carbon
atons, and (CH2)X Rll & R8 RO wherein R7

g R5CI\I, -NO2, CF3,

- OCH3, -COOCH3, and. 26k 3 to"'R6 are independently
selected fromthe gfou /consR§t| ng of hydrogen,

hal ogen, 15 | ower ah C(CH3) 3, CF3, -0CH3, -NO2,
and -CN. and in case R QO\scﬁ,Ij(yl or al kenyl having
from1l to about 5 carhon atoyps, R%toRG are

hydr ogen. WO 2004730264 CIEP2a04/ 002339 - 49 2.
Conpounds of formulf I accp g to claim1
represented by forngla (1 B3 X R R4 (W)

R

and the pharmaceutically acceptable salts thereof; wherein
n  isaninteger independently selected from 1 or 2;
X ishalogen;

R'  is selected from the group consisting of hydrogen, carbonyl, sulfonyl, lower alkyl,
and lower alkyl substituted by carbonyl, sulfonyl, or hydroxy;

R® to R® are independently selected from the group consisting of hydrogen, halogen,
lower alkyl, -C(CHj3)s, CF3, -OCHj, -NO,, and -CNj; and

R’ to R" are independently selected from the group consisting of hydrogen, halogen,
-CN, -NO,, CFs, -OCH3;, -COOCH3, and -CsHss,

3. Compounds of formula II according to claim 2, wherein n is 1.
4. Compounds of formula IT according to claim 2, wherein X is chloro.
5. Compounds of formula I according to claim 2, wherein X is a para substituent.

6. Compounds of formula II according to claim 2, wherein R! is selected from the
group consisting of hydrogen, -CH,CH3, -CH,CH,CH3, -COCH3, -COCH,CHs, -
CH,CHOHCH,0OH, and -SO,CHs.

7. Compounds of formula II according to claim 2, wherein R and RS are
independently selected from the group consisting of hydrogen, fluoro, chloro, and

bromo.



1R / ((CHZD)n R6 0 (CHAT 11 R7 I1 RR:0/ R8 (1)
RO and the pharnaceutically acceptable salts thereof;

wWob@nesnreo n is an integer independently sel ectBAI/EPI9/102339
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or 2; 5 X is halogen; R is selected fromthe group
consi sting of hydrogen, carbom#o, - sulfonyl | ower
al kyl, and | ower al k

substi t ut d
sul f ohydompsyungdy afﬁeysywlvaﬁi aggrdips oy @a e @%\gr bonyfﬂgrd R’ are
Si%ti@ﬁén%@nﬂ’lyf RMBcted grdh ﬂ&hﬂgrQ@@"&drﬁIshﬁ@ oﬂiydh&gﬂhpﬂ@cﬁro, chloro, bromo, -
h I, -C(CH3)3, CF3, -OCH3, -NO2, and
%h §E&h16ﬂ£;n@oh§% are |ndependently sel ect ed from

the group consisting of hydrogen, hal ogen, - CN,
CF3 9. Qa3 oun@Oatfddmuterdl accotdibg tcsclalfmhpdxemjs Rots selected from the

DS T R A R SO o

XIS chloro. 5. Conpounds_of fgornul cord

2 81 it Copipnalno M Rle S G0 E1T daigtb Mhesgs B fnd R are
ConppenadsatlPlel dcRidfdm thd graes eordistigg b@h;fdragm Buorahelileiay -CN, -

R% S sele ed fromthe group conS|st|ng of hydrogen,

CH2CH3, - COCH3, - COCH2CHS,
CH2CHOHCHZOH and -SQ2CH3. 7. Conpounds of forpula ||
accor . QpnipunidabfiopmulaHérebriiRp e s vheeein R and R are

H%%g&g%ﬁﬂ# %e‘!’ecf:‘e%l f?d"r{:ln fﬁger %r()&gk%pﬂ?stlgé QF‘HYCEQQE?{ gh.b0%9 cBbro, bromo, -

hy '% uor o 207 br ono.
20b4+58046d -OEFEP2004/ 002339 - 50 8. Cbnpounds of
formula Il according to claim2, wherein R3 and R5 are

' n d epen @ﬂﬁ}%dﬁnﬂ@ befk@elaf I @deoIfdiﬁg o Gai Z,ensiredh R ¢ sefected from the

hi
K oD pist i B e E IOk AR PO B R K-t -COOCH:,

2 mhereln R4 is selected fromthe 5 group conS|st|ng
of hyt3.aipempotrids of formak Ibresording broclain, @By ¢n thegqgapound is

ga%?QT@mEQEﬁﬁﬁuéQoniﬁﬂgQﬁnds-Of formula Il according

tolc HE are independently
sel ected fromthe group consi st h
f Fisrdras] -4drenalexy-4 chloFr)o -p en}g’l) 3 I(g %-cﬁﬁuor%qbre%%}%gky)—piperidine;

cis-[rac]-4-benzyloxy-4-(4-chloro-phenyl)-3-(2,6-difluoro-benzyloxy)-piperidine;
cis-[rac] -4-benzyloxy-3-(biphenyl-2-ylmethoxy)-4-(4-chloro-phenyl)-piperidine;
cis-[rac]-4-[4-benzyloxy-4-(4-chloro-phenyl)-piperidin-3-yloxymethyl] -benzonitrile;
cis-[rac]-4-benzyloxy-4-(4-chloro-phenyl)-3-(3-nitro-benzyloxy)-piperidine;
cis-[rac]-4-benzyloxy-3-(3-bromo-benzyloxy)-4-(4-chloro-phenyl)-piperidine;
cis-[rac]-4-benzyloxy-4-(4-chloro-phenyl)-3-(2,4-difluoro-benzyloxy)-piperidine;
cis-[rac]-4-benzyloxy-3-(2-chloro-4-fluoro-benzyloxy)-4-(4-chloro-phenyl)-piperidine;

cis-[rac]-4-[4-benzyloxy-4-(4-chloro-phenyl)-piperidin-3-yloxymethyl]-benzoic acid
methyl ester;

cis-[rac] —4—benzyloxy—4-(4—chloro-pheny1)-3—(3,5-diﬂuoro-benzyloxy)—piperidine;

cis-[rac]-4-benzyloxy-3-(3-chloro-2-fluoro-benzyloxy)-4-(4-chloro-phenyl)-piperidine;



NO2, and -C6H5. 11. Conmpounds of formula Il according
to claim2, wherein R8 and R10 are to independently

W@ edoaosm@e f rom t he group consi sting of hydr ogePCT/EP2004/002339
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fluoro, chloro, bronp, - CN, -NQ2, and -OCH3. 12.
Conpounds of fornula Il accordTﬂb to claim2, wherein

Fﬁﬁg&ﬁ Iect d fr gk%gﬁ% gro p-%k”%ﬁ%%@m- of10§8rqge1¢na

13. Cbnpounds of fornula Il according to claim 2,
\M‘ie-l[ledchﬁﬂ’&ﬁzﬁ@fypwmmom—i:ﬁe@@—B{ﬁ2,6€ﬂiﬂ1ﬁcﬁmlieh2y1@>ry(){mpéridine;
conS|st|ng of cis- [rac] -4-benzyl oxy-4-

czs Elllc é%eggﬁ&?y—l—' g—ichl()is?-éhg{}fl -5‘-?&-inﬁl?%¥‘leﬁﬁ¥-})enzyloxy)—piperidine;

-4 benzyl oxy- 4- (4-chl or o- 6-di fl uor o- benzy
| gscyachifrentdpFred-(4-¢hloro- PE 3 4 ﬂuoro—benzyloxy) -piperidine;
- 4-benzyl oxy- 3- (bi phenyl - 2- yl net hox

- ACH O] DPkomeibeesyl 4cdtso 1 dine;
{hfggﬁgyloxy gm?%Qc%f%?gtﬁhégsﬁ?qé perﬁghﬁﬁgygﬁﬁaihé?%

tril
SR F %ﬁﬁl%r%-loﬁm&ij?y‘@uego-hew IR RipgTiding;
-plperldlne ci s- racLl 4- benzyl oxy- 3-
( @s-Hpracira- -[derengylowy-(4-4 o@mrpbhwb)r plppnémy$ -ylogypethiyd iheazonitrile;
cis- [rac] -4-benzyloxy-4- (4-chloro-phenyl)-3
- L& fecflist |4%9y19ﬁn4-x11 RKMko- abm)" gﬁyefi@m &Wﬁ)xylﬁlét@&i “bethzbhitrile;

enzyloxy 3 - (2-chl oro-4- f uor'o- b enzyl oxy) -4-

ga Mﬁ%‘éﬁa%(i e risty Py e Rk redmden

ypiperidaezoi ¢ acid 25 nmethyl ester; cis- [rac] -4-b
enzyl oxy-4- (4-chloro- phenyl) -3 - (3, 5-difluoro-b

enz - - eridine:
-Egl‘a(az( )ben%lgﬁr-g-%hﬁﬁ g %y {jlor lloro e%hzen?flg )?;Ige;n line;

(4 chloro phenyl) p| eridine; WO 2004/080460

ey Eobdonanoaaé (4-chlprephenyl}-agient-d-eylaRy piRsKiing

(4-chloro-phenyl) -3 - (2, 5-dichloro-b enzyl oxy)

- s Ric] dit@izylog)- &(4{&@@& ghén)ﬂ)’s‘ﬂlybw(&rﬂﬁoro -benzyloxy)-piperidine;
(4-chl oro-phenyl ) - di fl uor o- benzyl oxy)

i,ne: .CiSs; ] 0
(EZSE qu Bﬁ‘élﬂ’f)i ? b% 0}?’44 fc}fﬁ ﬁyen&pﬁg} e%delﬁ%yl oXy)
-piperidine; cis- [rac] -4-b enzylox -4- L
( 4zsdrﬁc&)14dgephﬁn)y}{ } (43hloga-2flupspdeb {4obédyghloro-phenyl)-piperidine;
-piperidine; 5 cis- [rac]

- disDeRT) YLLMVI&Q( 4- (@fb‘?@iﬁot@ﬂ&yﬂo%ﬁ 167(}()4% chbigbfr-phany)lpiperidine;

-plper|d|ne cis- [rac] -4- benzyloxy- -

E j)é—olyfglzﬁe%ggl (ﬁ #:glﬂrs-_pgenylygr(g 4b6 ter%ﬁ%ro )Bgl)lZYIOXY) -piperidine;
[4 benzyloxy 4- (4-chl or o- phenyl ) - pi peri di n-3-yl oxynet h

y kib- [ eduAzloamizyloi-é- (4-chloge-phemd) - 3-(3:4,5-trifluoro-benzyloxy)-piperidine;
[ 4- benzyloxy 4- (4-chl or o- phenyl ) - pi peri di n- 3-yl oxynet h

c%éfﬁ%g 'z'§16 @4 4 cﬁlo?o phefA)-3-(4;30e REMloPS beflzyloxy)-piperidine;

[ F’éifac rmterl]l%r oxy—4 QIAL tcLﬁ)r er){}lfls)éy()z 4, 61 trlfﬁlo?c? Iialergzly?oxy) p1per1d1ne,

- 4- benzyl oxy- 3- but - 2- enylox -4-(4-chl oro- phenyl ) - pi per
i dﬂsﬂﬁdc]-%Bﬁrzylbmeﬂ(4-chloro—phenyl)-4—(2,5-dichloro-benzyloxy)—piperidine;
- 4- benzyl oxy- 4- (4-chl or o- phenyl) 3- pent - 2- enyl oxy- pi pe
ridirpes aoi S bkael Y Yidine;
e 1B 3315%41%%;??: a-cicho S ;}1% (2% d1&1ﬂofd1{>8{221'0&9)9ﬂ%|e idine;

or o- oxy) -pip

cis-[rac]-3-benzyloxy-4-(4-chloro-phenyl)-4-(2,6-difluoro-benzyloxy)-piperidine;

cis-[rac]-3-benzyloxy-4-(4-chloro-phenyl)-4-(3-methoxy-benzyloxy)-piperidine;



cis- [rac]
- 4- benzyl oxy- 3- but oxy- 4- (4- chl or o- phenyl ) - pi peri di ne;
W 20081080460 PCT/EP2004/002339
[ rac] - 4- benzyl oxy- 3- (4-chl oro- 2-fl uor o- benzyl oxy) -4- (4
- chl or o- phenyl) pi peridine;, ci%- [rac] -4 b
enzyl ox br onp- 2-f| uoro-b enzy
( &S~ mpbgrbepw&mé (4-shloeq-phenyd-4-(3P$- tr{ﬂﬂaaq-benzyloxy) -piperidine;
- 4-benzyl oxy-4- (4-chl oro-phenyl)-3-

dis-faB}-8 10 ﬁiyl@gm k& efiugtdrbensl ipafifline; and
S45 ‘ﬂmelhyyleoxy- - —?ﬁ{aﬁ%hl glfiéngi)gﬁgny - enzﬁ) O?W) bpa Jing; an

EEE I}gragﬁ%psgg}ow i%— Eﬁf%?pgergrp&g—ﬁ qlluogd 3- met%yl lLJn%ﬁLw) piperidine.

(2,3,4-trifluoro- enzYony) - pi peridine; 20 cis-
[ r ac] 14. Compounds of formula IT according to claim 2, wherein the compound is

henyl )-4-(2,4,6-trifl uoro-be
’ %E Z%/AIgI)E%ee o&ﬁc&ﬁ‘é&{n OP [rac] -3-benzyl oxy-4-

hl or g
(zs%r A av?bfw%-yéy@ﬂp@lﬁlépﬁabﬂgﬂw }-4-(4fjugrg-benzyloxy)-
quﬁaggjoxy 4- (4-chl oro-phenyl) - 4-
( 6- di chl or o- benzyl oxy) - pi peridine; cis- [rac]

0 L3 If i ~ -
| BT G paienn RO PREN . ghcrh S S R RA)
( pipetilimen- phenyl) -4- (3 -nethoxy-b enzyl oxy)

- pi peri di ne; WO 2004/ 080460 PCT/ EP2004/ 002339 -52
10 Ckz? {rakc]- @q]4 chirB- ]ﬁf%ﬁMP-@XOB ﬁdlcmﬁro—ﬁgﬁ@[dky}ilﬁe@w&lﬂuém “Hetrzyloxy)-
6-tr]fluoro-benzy oxyj - pi peridine; cis-
BEBEQ%V1oxy 4- (4-chl or o- phenyl )-4-(2-fl uoro- benzyloxy
)-piperidine; and cis- [rac] -3-benzyl oxy-4-

( &s@flﬂcbﬂdipﬁhﬂpl@-ﬂd@roé&nﬁﬂdm)e&—& nlﬂbprhhwh)z@-l(bﬁwchloro-
Conpounds of fornula, Il according

tg % Xﬁiﬁ?mﬁﬁeréln the conpound |s 5 selected from

the group consistin cis

( disdracbrid2girempt-herzy 35{)44 &-éhlp&reh%ﬁh)z%(M;éldﬂam-benz‘/loxy)-

15 ﬁl deli@fe0- benzyl oxy) - piperidine; cis- [rac] -4-
-"br ono- benzyloxy) 4- (4-chloro- phenyl)

3, 4-di chl enz | oxy eri Cj. S+ [ nac
&lst(f@clcﬁr%rtsr tp {>§ %[(%&blﬁ @ﬁ%‘&?’é@%ﬂ%}?(‘fl loxy)-
%ﬁkhdﬁmp benzyloxy)- pi peri di ne; CIS- [rac] -4- (2-

| oro-4-fluoro-b enzyl o) cy) -4 (4-chloro -phenyl) -
C Z WAl [ .
czs éfa% -%- g(lélbér}%&rr{g) heeﬁgg r?iog:.’» Ag) ord! b@ﬁ%}ﬂ&g‘?‘g ee%glﬁl -4 y’loxymethyl]
(bemﬂnwmm%oro benzyl oxy) - 15 plperldlne cis- [rac]
-4-(4-tert-butyl -benzyl oxy) - 4-(4-chl oro-phenyl)-3-(3, 4
20 - @isi[i’!alc%f(ﬁb&ﬂkiﬁ&}%ﬁ ToxLPedt- tmbftth&in) -3(3,ac}ichldro-benzyloxy)-
[4- (4-chl oro-phenyl)-3-(3, 4-di chl or o- benzyl oxy) - pi per
d|PH?e dVPoxynethyl] - benzonitrile; 20 cis-
[rac] 4- ( 3-chl or o- benzyl oxy) - 4- (4- chl or o- phenyl ) - 3- (3,
4idieh]-dr @ —Hnenxybmmyboxy)a&—;ﬁéﬂhbrmhem}flb3 Pﬁat}thTO-benZYIOXY)-
% homo- benzyl oxy) - 4- (4- chl or o- phenyl ) - 3- (3, 4-di ch
I benkyloxy)

cis-[rac]-4-(4-chloro-phenyl)-3-(3,4-dichloro-benzyloxy)-4-(2-fluoro-benzyloxy)-

25 piperidine;

cis-[rac]-4-(4-chloro-phenyl)-3-(3,4-dichloro-benzyloxy)-4-(3,5-difluoro-benzyloxy)-

piperidine;

cis-[rac]-4-(3-chloro-2-fluoro-benzyloxy)-4-(4-chloro-phenyl)-3-(3,4-dichloro-
benzyloxy)-piperidine;



pi peridine; cis- [rac] -4- (4-chloro-phenyl) -3 -
(3,4-dichloro-b enzyloxy) -4- (2-fluoro-b enzyl oxy) -

WQ200piopmst di ne; cis- [rac] -4- (4-chloro-phenyPQT/EB2004/002339
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(3,4- dichloro-b enzyloxy) -4- (3, 5 -difluoro-b

enzyl oxy) - piperidine; cis- [-I5%c]

-4-(3-chl oro-2-fluoro-benzyl oxy) - 4- (4-chl oro- phenyl ) -

- 3| rde]ei-(hkchiom-phenyby3-¢dichhonoeldnailoney)- 43, %@M@@MWIOXY)-

RUBLERRQO04I 002339 53 cis- [rac] -4- (4 |
or o- phenyl) -3 - (3, 4- dlchloro b enzyloxy) -4- (2,3

-di f b di

L TrhrbhongL s BB Rorashie Y St
rgéhﬂghgqgﬁaﬁhneb enzyloxy) -pi peridine; 5 cis- [rac]

-4-(4-chl oro- phenyl)-3-(3, 4- dlchloro benzyloxy) 4-(3-f

| uor o-.b [
LRI ERE O e Py P o e B PRk Bupye bt
dp@ed&yhoxynethyl] - benzonltrlle cis- [rac]
-4-(2- chloro benzyl oxy) - 4- (4- chl or o- phenyl ) - 3- (3, 4-dic
h ! r@AP&hz§lo #Hahdlin-4-yloxymethyl
éﬁ’{ L ey by L e
e %VPD%%szloxy) pi peridine. 15. Conpounds of formula
Il according to claim2, wherein the conpound is
SQ& E]efﬂ-(Efcﬁmré-fben@ﬂmbﬂe(@m}ﬂ(&bkp‘@nﬁb -3-BH-dichldro-hehzyloxy)-

4- chlo%p phenyl) -3, 4-bi s- (2, 4-di fl uor o- benzyl oxy) -
pP%’?@@Fﬁ%E and cis- [rac] - 4- (4 chl or o- phenyl)
-3,4-bis- (3-nitro-b enzyl@@% peridin

aran

Compaahd<4chldromieand)-Bt (3dc enzmlow)aﬂﬂﬁznethﬂebe@?ﬂoxy)
tP@ ?ﬂ@orndlls sel ected fromthe group consisting of
rac] -1-

4-b | 4-(4- hI h i fl.
I[ oxy)en ?ZJ %ﬁ’%nég pf 021@?1[?1 gccgfcﬁg% %Céélnj:% qu'ler?lggl]rle compou¥1d is

- deldcfedofeiia the uﬁcéﬁm@fngm benzyl oxy) - 4- (4- chl or o- phen
yI) plperldln I-yI] - ethanone; cis- [rac] -1-

; and
( ﬁzs mcﬁ-?lb(g lf,)ﬁhr en%%nky s >SS’/J/,)4: (Hﬂl(l%o khe[no¥18xy8 hpelﬁerldlne an
piperidin- |-yl] -ethanone; 25 cis-
[ viadfacl-4f(4- qb@fz;ph@nybﬁfl( hlsdﬁ’rné‘if@ -DeRERAY) -PReritine g £ | uo
ro- benzyl oxy)-pi peridin-I1- yl] -ethanone;

16. Compounds of formula IT according to claim 2, wherein the compound is

selected from the group consisting of:

cis-[rac]-1-[4-benzyloxy-4-(4-chloro-phenyl)-3- (2,4-difluoro-benzyloxy)-piperidin-1-
yl]-ethanone;

cis-[rac]-1-[4-benzyloxy-3-(3-bromo-benzyloxy)-4-(4-chloro-phenyl)-piperidin- 1-yl]-

ethanone;

cis-[rac]-1-[4-benzyloxy-3-(2-chloro-4-fluoro-benzyloxy)-4-(4-chloro-phenyl)-
piperidin-1-yl]-ethanone;

cis-[rac]-1-[4-benzyloxy-4-(4-chloro-phenyl) -3-(3,5-difluoro-benzyloxy)-piperidin-1-
yl]-ethanone;

cis-[rac]-1-[4-benzyloxy-3-(3-chloro-2-fluoro-benzyloxy)-4- (4-chloro-phenyl)-
piperidin-1-yl]-ethanone;



cis- [rac] -1-
[ 4- benzyl oxy- 3- (3-chl oro-2-fl uoro-benzyl oxy)-4-(4-chlo
WO eooplogiayd ) - pi peridin-1-yl] -ethanone; WO 200B¢D8P2060002339
PCT/ EP2004/ 002339 -54 cis- [rac] -1-
[ 4- benzyl oxy- 4- (4- chloro phenyd 34--3- (3, 4-di chl oro- benzy
| oxy) - plper|d|n |- yl] -ethanone; cis- [rac] -1-
[ ds-breplz IH[ dbgnzyloxyAt- %pldpm—ph@fng (3,4-dichloro-benzyloxy)-piperidin-1-
(ﬁ}eﬁﬁgggibenzyloxy) -piperidin- |I-yl] - ethanone; 5

. GGigT LR - Gitpro-BR R T e o - fipertdin-1-y-
[ahgﬁﬁﬁyloxy 4- (4-chl oro-phenyl) -3-
(3-fluoro-benzyl oxy) -piperidin- |-yl] - ethanone;

ci.s - 3- -piveridin-1-vl1-
s TElat P TR S rome bRy At p ey pipeg 1

| ethymawstehyl ] - 1o benzonitrile. cis- [rac] -1-

[4 benzyl oxy- 4- (4-chl or o- phenyl)-3-(2, 6-di fl uoro-benzy

Blbef A-Ehiofd- €3-(Sflgord-bawyl din-1-y1
-%%ﬁggqogt Jﬂbﬁriﬁlorg pggﬁgp) é (3°%|trob§§%§5?§§jT m-

pevicdi n- | -yI] - et hanone; 15 ci s-
[rac] 1-[ 4- benzyl oxy-4-(4-chl oro-phenyl)-3-(2,3,4-trif

| tipfachezakeryly-bpngyboxyet-(4-dhloyd- wheml)hanmrbn Sejlexymethyl]-
10 éﬂ&% [4- (4-chloro-phenyl) -3-

( §1 or o- benzyloxy) -4- (2-fluoro-benzyl oxy) -

|per|d|n- |-y - et hanone; cis

C s frasiryil @,;@enmﬂqw e @h]@r%ﬁbﬁ})’[l))-fz%Z 2 fucro-benzyloxy)-piperidin-1-

(@ ¢mbhé;f | uor o- benzyloxy) -pi peridin- 1- 20
ﬂ propan-1|-one; cis- [rac] -1-

| Gy b g SRR T A ) B0

- éthheorey| oxy- 3- (4- br ono- benzyl oxy) -4-
(4- quoro phenyl) -piperidine. 17. Conpounds of

15 f er ]5‘ 1- e[4e o %}g&gr'r %gr;l tcﬁlo% ?gﬁﬁr}a)g b8 ek MubREbEQARAYNFiperidin-1-

onsi sting of cis-
[ﬂé@ﬂmnmnbenzyloxy 4-
(4-chl oro- phenyl ) -3-(3, 4-di chl oro-benzyl oxy)- 1

- @Jslmc} 1q4qqrdhwreq3heﬁy1§~3 (3;48khloro-benzyloxy)-4-(2-fluoro-benzyloxy)-

- -beggyL y-4- (4- chl oro- phenyl) - 3- (3, 4- di chl oro- benzy

| BRI LS han9eper i di ne; WD 2004/ 080460

PCT/EP2004/002339 -55 o
cis-[rac]-1-[4-benzyloxy-4-(4-chloro-phenyl)-3-(2,3,4-trifluoro-benzyloxy)-piperidin-1-

20  yl]-propan-1-one;

cis-[rac]-1-[4-benzyloxy-4-(4-chloro-phenyl)-3-(3,4-dichloro-benzyloxy)-piperidin-1-
yl]-propan-1-one; and

cis-[rac]-4-benzyloxy-3-(4-bromo-benzyloxy)-4-(4-fluoro-phenyl) —piperidine.‘

17. Compounds of formula IT according to claim 2, wherein the compound is

25 selected from the group consisting of:

cis-[rac]-4-benzyloxy-4-(4-chloro-phenyl)-3-(3,4-dichloro-benzyloxy)-1-ethyl-

piperidine;

cis-[rac]-4-benzyloxy-4-(4-chloro-phenyl)-3-(3,4-dichloro-benzyloxy)-1-propyl-

piperidine;



cis- [rac] -3-
[ 4- benzyl oxy-4- (4-chl oro-phenyl)-3-(2,3,4-trifl uoro-be

WO 2004080456 pi peridin-1- yl] -propane- 1, 2-di ol ; PCi/BP2004/002339

10

15

20

[rac] -3- [4-benzyl oxy-3- (4-brono-benzyl oxy)- 4-
(4-chloro-phenyl) -piperidin- +3yt] -
propane-1, 2-diol; and 5 cis-
[ FiadiacB3f [4-trondgtyokyd-4hlono-phemi o3 B ytriflugrq-bergzyloxy »-piperidin-1-
Ig@r ﬁ%ﬁzyquﬂ pi peridin-1- yl] -sul fonyl nethane.

Co unds o fornula | according to claim1l
repres nte for )y X LN\ )1, O10--R1

( Fralgaci Ay A eh g %@ 8lhe%véw}-%%%ﬁ%%ml&ngémmﬁn-1-Y1]-

tbﬁﬁﬁﬁé]&%ﬂ@l@nﬂ 10 n is an integer from1l to 2; Xis
hal ogen; Is selected fromthe group conS|st|ng of

hyd

@gfa%ﬁgb@fb%w b PR 8738 P togro Bl Pbipericin 1
am d-selifonylenethdnect ed from the group consisting of alkyl
and al kenyl having from1 to about 5 15 carbon atons.

19. O@mﬁ&ﬂs of f¥riulAl a!ctérdﬁfgocercﬁhrﬁq repreSdn®édBylBrmula (I11):

wherein n is 1. 20. Conpounds of formula Ill according
to claim18, wherein Xis chloro_~_21. Conpounds of
formula I'll accordi [ mhereln Xis a para
substituent. 20 22. qo..nds Q -rnula I1l according
to claim18, wherein $ sefected from the group

e, - CH2CH2CH3, - COCH3,

- COCH2CH3, - CH2 CHOHCH2D and - SO2CH3. WO 2004/ 080460
PCT/ EP2004/ 002339 -56 .nggnpqynds of formula Il
according to claim 18 drei ntR12 is sel ected from
the group consisting CH2) 3CH3, - (CH2) 4CH3,

- CH2CH=CHCH3, and - CH2ZG¢=CH CH2CH3. 24 (I1Qonpounds of
formula I'll according tlh claim 18, wherein the
compound is 5 sel ected*from t he group consi sting of

and the pharmaceutically acceptable salts thereof; wherein
n  isaninteger from 1 to 2;
X is halogen;

R' s selected from the group consisting of hydrogen, carbonyl, sulfonyl, lower alkyl,
and lower alkyl substituted by carbonyl, sulfonyl, or hydroxy; and

R' s selected from the group consisting of alkyl and alkenyl having from 1 to about 5

carbon atoms,
19. Compounds of formula III according to claim 18, wherein n is 1.
20. Compounds of formula III according to claim 18, wherein X is chloro.

21. Compounds of formula III according to claim 18, wherein X is a para

substituent.

22. Compounds of formula IIT according to claim 18, wherein R! is selected from
the group consisting of hydrogen, -CH,CHj3, -CH,CH,CH3;, -COCHj3, -COCH,CHs,
-CH,CHOHCH,0OH, and -SO,CHs.



cis- [rac]
- 4-benzyl oxy- 4- (4-fl uor o- phenyl ) - 3-but yl oxy- pi peri di ne

WQ 2008/08046¢ r ac] PCT/EP2004/002339
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- 4- benzyl oxy- 4- (4-fl uoro-phenyl) - 3- pent yl oxy- pi peri din

e; cis- [rac] -4-b enyyloxy-4--@=fluoro-phenyl) - 3 -

(b ut-2- en)yl oxy-piperidine;, cis-_ [rac]

- 4- beR3yFCRpounds of %rmg}a&lbq:;@ pReling tg-claim 18, wherein R'is selected from

(B?é“érbﬁp %M&&ﬁébm%h@h E{CHg?n@}El | seHjar@eCHCHs, and -CH,CH=CH-
4@ onxy -(4-chl or o- phenyl) but yl oxy- pi peri di ne

3 rac]
_4- benzyl oxy- 4- (4-chl or o- phenyl ) - 3- pent yl oxy- pi peri din
e; ci 24. Comapdunds of formula III according to claim 18, wherein the compound is
- SabSBENbgYe gfoag-cspgiafn%-o@benw )-3- (but-2-en)yl oxy-pi p
-4- benzyloxy - (4-chl oro- ghen% -3-(pent-2-enyl)
oxiy=[pAcper bapzrexy-454-thop PXYcHRPAENEs on

conprising a therapeutically effective anount of 15 a

C R 4N d:- @anﬁ@fc;ﬂml(4ﬂuowgﬁé@1ﬁgpeﬁwwy@tptp&1am a

pharnaceutlcal y acceptable carrier or excipient.

oo Ea ob B BOR R 2 TP REH Dol e B2 2

conpound of formula Il accordlng to claim?2 and a
ploiar et elubénealoky-4 4 4 dhoraphenyd kB r(pent-bend sy piiesiding 0

27. The pharnaceutical conposition according to claim

2259 PABL4- §éﬂ2?18§y -41(ARNRRE PHeRT) J3}’btﬂ?lgﬁygfﬂp\éﬁdﬁﬁpunt of a

conpound of rmula Il accordin aim18 and a

e A heeior é?(iicﬁfpﬁab'h?flz%lﬁggé%%fﬂ%%n@f%’% P m 25

wherein the conmpound is suitable for adm nistration

t @isd rpAtd-batzyloay-ir(g-chimogrhen@’ 32®ut-Compdoxdpipefidianyand

one of clains 1 to 24 for use as nedi canents. 30. A

p}[c%ﬂf?cﬁ—tf—?énz&ﬂ Qr(ggfﬂfﬁB ﬁﬁnﬁs Sa(p‘éﬁf]@-%Hﬁ%}&tll)1E&‘iﬂHé a |

process conprises a)’ coupling a
conpound of the for la IV, WO 2004/ 080460
PCT/ ER20b 2homessyical ecoppaeifiap qemprising 2 thempputicably pffertipgamount of

 sa, GUEPAun of Fodhuldd ab&daigtoRRima 48@,a phatimdcontiaslly saseptable carrier
defi ned. |€ claiml, with a suitable linker to a solid
pIPASE 5" bbt ai n a conpound of fornula V

26. The pharmaceutical composition according to claim 25 comprising a
therapeutically effective amount of a compound of formula II according to claim 2 and a

pharmaceutically acceptable carrier or excipient.

27. The pharmaceutical composition according to claim 25 comprising a
therapeutically effective amount of a compound of formula IIT according to claim 18 and

a pharmaceutically acceptable carrier or excipient.

28. The pharmaceutical composition according to claim 25, wherein the compound

is suitable for administration to a patient having cancer.
29. Compounds of any one of claims 1 to 24 for use as medicaments.

30. A process for the preparation of a compound of formula I of claim 1, which

process comprises

a) coupling a compound of the formula IV



R3 XRRKMR (CH)~31 R "%OHM NP 5 wherein
synbol i zes the solid phase, b) using potassiumtert.
w®@eioexnsw@er t 0 generate an anion and al kyl ati ng PEEEP2004/002339
conpound of forrmula V with an al kyl halide of formula
R12X to obtain a conpound of f®&mnula VI R3 X R2 / R4
~ 1 /[ (CH2)" R5 612 ,, %Y%R N (V) P W
2004/ 080460 PCT/ EP2004/ 002339 R’-58- wherein Rig i s as
defined in claim1, c) c £avi ng th&;product fromthe
l'inker to obtaln a(con'poun ] ormula la, R3 X R2
R4 5 R (CHA " o0

(Iv)

wherein R? to R, X and n are as defined in claim 1,

with a suitable linker to a solid phase to obtain a compound of formula V

V)

5 wherein symbolizes the solid phase,

b) using potassium tert. Butoxide to generate an anion and alkylating the
compound of formula V with an alkyl halide of formula R'*X to obtain a compound of

formula VI

(VD)



Rl wherein R is H and if desired, 5 d) reacting the
conpound of formula la with an acyl halide, alkyl

whadouaigo4e0 sul fonyl chloride to obtain a conpPCTEPN4/002339

su
- aMyp€ of S &

formula I, wherein RL is carbonyl, sulfonyl, |ower
al kyl or |ower alkyl substitut %‘by car bonyl ,
fonyl ,or hydroxy. .31. A conpound of fornula | of
‘%%ﬂﬁfﬁléﬁnﬁh prepared by a process
according to claim30. 10 32. Use of conpounds of
f or mukpcléavagcthe gratdyct fiomrile himleer 06 obtai e nipdumd2f féranula Ia,

the preparation of nedicanents for the treatnent and

10

15

control of cancer. 33. The use agtording to claim 32
for the treatnent and contr of | bregst or col on
cancer. 34. The novel xconpound drmaceuti ca

conposi tions, process d up as 15 descri bed
herei n before.

(CHy),

7
w0
""‘O\R12

N (Ia)

wherein R! is H, and if desired,

d) reacting the compound of formula Ia with an acyl halide, alkyl halide or sulfonyl
chloride to obtain a compound of formula I, wherein R' is carbonyl, sulfonyl, lower alkyl
or lower alkyl substituted by carbonyl, sulfonyl or hydroxy.

31. A compound of formula I of any one of claims 1 to 24 prepared by a process
according to claim 30.

32. Use of compounds of formula I according to any one of claims 1 to 24 for the

preparation of medicaments for the treatment and control of cancer.

33. The use according to claim 32 for the treatment and control of breast or colon

cancer.

34. The novel compounds, pharmaceutical compositions, processes, and uses as

described herein before.
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