 represeaihsiormglad

10

1 Substituted piperidines as novel NMDM2-p53
inhibitors Disclosed is a novel series of piperidines
with cis-3,4-dial koxy substitutions represented by
formula (1). In a first aspect, there is provided
compounds represented by formula (I): R3 x R2/ Ra
Rs 6 (CH2). .,,nO-R12 0 N (I) Rl and the
pharmaceutically acceptable salts thereof, wherein 5
nis an integer independently selected from1l or 2; X
Is halogen; R is selected fromthe group consisting
ey SR SR SULIE MM S0P By 20
| ower ; I, or
hydroxy, Rl12. is selected fromthe group consisting of
al kyl or al kenyl having from1 to about 5 10 carbon
aAbeeBseddn d no@@HRkfies of Blderfdines Wit 8.3 3%ia bRy Sl tiRliohS
R11 are |nde€endently sel ected fromthe group

)- hydrogen, hal ogen, -CN, -NO2, CF3,
-OCH3, -COOCH3, and -C6H5.; WD 2004/ 080460
HCT/ER26pt 0028 39provizicRzompoRrgisaemesentdibanidentlayI):
sel ected fromthe group consisting of hydrogen,
hal ogen, |ower alkyl, -C(CH3)3,RCF3, -0OCH3, -NO®2, and
-CN; and in case R12 is al gyl or| al kegayl having from1
to about 5 carbon atQns, R2 g are hydr ogen.

cH), |,
7 R
vt

Lt O""--.R‘lz

'f @
R‘l

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

R'  isselected 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,),
R11 R

wherein R” to R are independently selected from the group consisti‘ng of
hydrogen, halpgcn, -CN, -NO,, CFs, -OCHs, -COOCHj3, and -CHs,



5 The conpounds of formula | are small nol ecul e

i nhi bitors of MDMR2-p53 interaction. These conpounds

are useful in the treatnent or control of cancer. p53

PO 040360 suppressor protein that plays a centecalEr2004/002339
role in protection against the developnment of cancer.

p53 guards cellular integrity arTc?'prevents t he

pr i_on er ent ged clones of cells

e TR, e menspREH AR Rt Fomig frowpapnusing of Ayarpgen helogen,
nmol ecullewed aélwé,lﬁ(@Hamlcsﬂa,act@msNok,%ua@N actor that
can activate a panel of genes inplicat ed in the

potont “aar Bl 8 Al BUARLARRP AR Stq gt b arfon atoms, K10 e

regul afElyosvBIMR at the cellular level. MDM2 and p53
form a feedback control |oop. MDM2 can bind p53 -and

s nhi bi E‘hbk&mﬂbﬁﬁdstol'fdrﬁnﬂaf Phe @:551!1 ﬁﬂﬁu%bﬁsg%fihsﬁz-pss

en . Ln addition, tes
St st b8 Fer PRERL b treximms or grUrel ghcancer.

actlvate t he expression of the MDM2 gene, thus raising
t he Cepﬁmisammmvmppméssorlm@wm gl aEEhtzﬁI roRGHR2AGKcHon against the

o ReRpricie B LIS B85 bt Sblae prlberi? e Beiveds Biibpeestion of

al B@ﬁ@h@@ﬂ}&éﬁm&ged oclon&AFE celisttiycthe pridaytion of grewth atrest of poptosis. At

101 Nthe ghdleus! l@vef 3' s%é:k&@mrpam% £3bt fiaf E%atg a Pgne:i obgenes

(E2 i S dysreg ny cancers
denlceisg

0 Hhedi ﬁ-‘rondﬁftell: e¥sle andrapeptsisis) NEG s pmp@r@ cell cycle
| m;tof,axrmtmﬁstt@ﬁﬂ,eregbﬁveﬁ M@M@&]ﬁlﬁﬁ&%}? NI and p53 form

PR rdrpeR gl oo, daphEean Lb*iw?S#’%m ol by soengctivate p53-
| eaghlited gesesnin addifion, MDMBmedigleh ﬂ%x@nﬁﬁfd%ﬁéndeﬁf@éo?idamn of

1s a@%@.t B33 S it e Ghaanon o e AsRECe Serpre g e o giler level of

predeino E‘bmﬁddba:ldmnﬁdl Iopp fisuventhit ba)tlhEﬂ)Mz and p53 are kept at

2{&:12%2%1 ﬁé@)f%ﬂ@?}r%ﬁp cells, {%\Zﬁm 1s &:[s%é c?) ox rf?r E2F, Wh1ch plays a

nmiertsthap dnpdl%bctg}ﬂm i nhi bition of MDMR-p53
interaction (e.g. antibodies, antisense

0| i gO'I‘H@ 858 bﬂ@ 53 ﬁﬁW@@ i} 39?&5%&1’15 Frequently
I ou on I egl as p
- CORRE P dgeratnther] ARGCHpEIARR lashs, dyminptanst, have been
sslg;gﬁstd aftpct Ry emaa%aa@ﬁwtmmlﬂaﬁ myﬁﬁt&amon in

b SSEﬂgg’aﬂﬂﬁfd?B’PﬁﬂPiqﬂ %ed S conpoun

ey 53, cell cycle arrest
Péﬂ'di BEP2REAOG) 2BM2 ar&a@insl(s Reeréfoltd char biftr Fdvelappréach t8 cancer

( ﬂggpy as %gﬁ agents or in combination with a broad spectrum of other antitumor

25 therapies. The feasibility of this strategy has been shown by the use of different

30

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.

Disclosed is a compound represented by formula (II):



N RRlo XR6 {~) 9 and the pharmaceutically acceptable
salts thereof, wherein n is an integer independently

WP R EIIY om 1 or 2; X is halogen; 5 R is selmriEmoos/o0233s
fromthe group consisting of hydrogen, carbonyl,

sul fonyl, lower alkyl, and |ower-alkyl substituted by

car bonyl, sulfonyl, or hydroxy;, RZto R6 are

i ndependently selected fromthg group consisting of
hydrogen, hal ogen, |owegzal kyl, -@CH3)3, CF3, -OCH3,
-N®2, and -CN; an&k R7 to R i'ndependent | y

sel ected fromthe R, cong g of hydrogen,

hal ogen, 10 -CN, - CB3; 3s -000CH3, and
-C6H5. Disclosed i ~eonpaynd represented by fornula
(111)y: X/ [ (CH2)'J 00s enOfR12 N (i) R and the
phar maceutical |y accdpt8ble salts thereof, wherein n
is an integer fror “?FhfﬂeHggis hal ogen; R 1is
selected fromthe group consigting of hydrogen,

carbonyl, sulfonyl, , Rand | ower al kyl
substituted by carboniyl, su {, or hydroxy; and R 2
is selected fron1theRgro%p 0Q sting of al ky(@)and

al kenyl having from 1 t® &bouy” 5 “Rarbon atons In a
second aspect, there is provi ded a pharnmaceutica
conposition conprising a therapeutically effective
anount of a conpound as defi ned above and

t hendaphepthnoad deytically e eqepablesalta tidrest; wheredci pient. In a
third aspect, there is provided conpounds as defined
abgve fqr : ' In fourth aspect,
th@re ?gﬁéggg?gég?gg%?ggggg&%%ﬁg?hgmﬁgeparation of a

conpound
}r{'rp is halogen;

5 R isselected from the group consisting of hydrogen, carbonyl, sulfonyl, lower alkyl,
and Jower alkyl substituted by carbonyl, sulfonyl, or hydroxy;

- R?to R® are independently selected from the group consisting of hydrogen, halogen,
lower alkyl, -C(CHj)s, CFs, -OCHj, -NO,, and -CN; and

R’ to R are independently selected from the group consisting of hydrogen, halogen,
10 ~CN, -NO,, -CFs, -OCH;, -COOCH3, and -CgHs,

Disclosed is a compound represented by formula (I11):
X ‘ :
(CH),
e

il O
““\0\R12

(1I1)

e

- and the pharmaceutically acceptable salts thereof; wherein

n is an integer from 1 to 2;



of formula | as defined above, which process conprises
a) coupling a conpound of the formula IV RR4 X R2
/I6\ I RS / (CH2) 6 RO ."WH N (IV) Hwerein R2
to R6, X and n are as defined a?ove, with a suitable
linker to a solid phase to obtarn a conpound of
rmtg@alygedfa% 24 XRR\ ~1I Rs (CH2L s R aO .
N wherein O synbolizes the solid phase, b)
But oxi de to generate an anion

sl n t assi um tent.
gnd g*l%fﬂcﬁﬁ ﬁ‘ﬁ‘ éro‘@d??ﬁ’éﬁﬁﬁo of hyidoegen) @Ihowl,tdmlﬁmyl lower alkyl,

al ky heidh dvil elkgifsub @fciiad & %aa;s <@k, 8 0 of
for?/rul a Vi ?Qlkﬂ)?uRZ / Y I%EQ %2 IBY&%QEPM

R? s selected from the group cons1stmg of alkyl and alkenyl having from 1 to about 5
carbon atoms,

In a second aspect, there is provided a pharmaceutical composition comprising
a therapeutically effective amount of a compound as defined above and therapeutically

acceptable carrier or excipient.

In a third aspect, there is provided compounds as defined above for use as

medicaments.

In a fourth aspect, there is provided a process for the preparation of a compound

of formula I as defined above, which process comprises

a) coupling a compound of the formula IV

)

I=

wherein R? to R®, X and n are as defined above,
with a suitable linker to 2 solid phase to obtain a compound of formula V



R.,n O,0R12 N (\) wherein Rig is as defined above,
c) cleaving the product fromthe linker to obtain a
compound of forrmula la, R3 X R2/ R4 ~I R (CH2),
Rs O..,a0ORI2 (la) R-"4b- wherein R is H and if
desired, d) reacting the conpound of fornula la with
an acyl halide, alkyl halide or sulfonyl chloride to
obtain a conmpound of fornula I, wherein R is
carbonyl, sulfonyl, |ower alkyf or |ower alkyl
substituted by carhbonyl, | @f hydroxy. In a
fifth aspect, t her d s X conpound of fornula
| as defined above epar ed &4 process according to
the fourth aspect. | ' gSpeet, there is

provi ded the use of Cg oqﬁﬁﬁk of formula | as defined

met hod for treating|canger conprising adninistering to
a patient in need ofyslch treatnent a tKElapeutically

N
ef fective anount of ajconpound represented by fornul a
(1) or (Ill). Furthe , disclosed is the use of a

conpound represented ormula (I1) or (Il1l) for the
preparati on of medi canents for treating cancer

Di sclo€§3 is a novel series of small nolecule

whdrkiai SyRboMVe: ' raction, piperidines with

Ci 5-3, 4- di Alkoxy sﬁﬁggékg%g%ns, whi ch have been

test%d Ln ELI SA assays. The nost potent conpounds in

t hi )Rt fele Ruipidatotgsneiattrrbition mdalimpating thef
RIS Ebnith Mwith B Al He®idR P EhHRIIR IR B BRI ¥mpound of

&hal
RS
RX R
RS
(CHgn;s
- R

il O
Joath 0R12

| y (VD)

wherein R* is as defined above,

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

. R3
2 4
X Rﬁﬂ
R5
% ,(CHz)n :
nwQ

,,\\O\Rﬂ

N (Xa)
[,
R




approximately the same as a p53-derived pepti de.

Bi ndi ng of these conpounds to the p53-binding pocket
of MDMR protein has been capfirned by NVR studies of
selected conpounds in this series as well as
fragnents of these conpounds. These conpounds have

beiereis ROVA, 4:@ ifdeekdf he same bi nding pockets as cis
i mdazol i nes, which have denonstrated dear

. mechgieSldnG t4RChia ié&utn}i of Brond Ja m%%ﬁ QCy?ﬁ’ﬁi aﬂ@lo!r sd'l‘t%nyi

a roliferativ

f@f%lﬁ?ml? i 3, 5RgPOR crivr s@?fr iy ﬁbcaalm b Bver o
Tmélvefdk}ésuhsmgdb;:@mﬂrm&ora&ahﬁ@ﬁnl as antl cancer
agents. As used herein, the follow ng terns have the

gi ven feafifthgspect,Ahdy is'providedaeomablnd offponyts [ e defined above
h d t t ed | i phat
P PRGPREST ﬁ%@fﬁé&?@‘%ﬁ?% 5P er abl y 1 to 6

carbon_at ong and ref 1 to 4 caybaon at

Typi caf?# aspPet erﬁr‘ eﬁaﬁfiﬂé%’ qhespmppundsiof yprmu alas
PA&IMEN abo R hr MRORELRNon ofth&BEMhent{BARAR Peatment and control of
stral gﬁtochalrn or %ﬁanoélh%d al i ph%ltél.r%@hycﬁegca? TR
heancery from2 to 10, preferably 2 to 6 carbon atoms

and at | east one carbon-caxbon doubl e bond, for

exanpl Bisclasad/is,a Bethod émytieatiag chndensiniyyisiids :himtlﬁﬁydnng to a, patient
"Car bonyl " nmeans a dj val ent - r.adi cal

JGEPOSboKsH trfe*rw@.@é%mms%bfc?ﬂstWEﬁm@E@t. af @ compghRd
rﬁ%?ﬂﬁerﬁ@d fo'ﬁﬂ'ﬁﬁﬂé Pf’)tor (HI1) eﬁlﬁ%\ﬂfe H%c@ﬁ&i\’ﬁ e use of a compound
alleviate or |orate synpt ons of di sease or

mepte@ﬁﬂrged be fcs‘unﬂ/a (B lor QI tfeths phpacttiob eif ngpdicasehador treating

" Hal ogen nmeans fluorine, chlorine, brom ne, or

|?§‘&F‘?fe "Hydroxy” means a nonoval ent -CH group. 5

"Substjt ufed as in substituted alkyl means that the
subst i Piseloss ’éé‘ﬁmﬁﬁloi?rflesa?f%‘??é m@lecﬂlﬁr“@l bisgs ef ons and,
lmbws 54 BRatRm, pipeHaRkewith Hhald-Bhsk a%m%msswﬁ*ch have been
C ? |tut| S|te arelndepe sel %
Es%lf@i %%%ﬁ ¢ Biowt pfent cogp Fés Bl been shown to

bi]ii'@ilt ﬁﬁbral’cﬂ@h 6@4Mprotéaﬁ5\ﬁt'h %ﬂé Qﬁﬂj’ b at is
?ﬁ%‘ Cg

B e 3

; {)& QFP ounds to the
pﬁﬁ-ﬁndﬁﬁg pockatsofi MDNMES ot die Has sachsonfiendd yy NMR studies of selected

cEALRECHSHS B LSRR bRl L L Endf Tigcompomma

batetbeen Baowr wtlind therserrieubmmfbgg patketsias eistimidarolineamiiich have
BLABSILEEPABL ol dBaniGRTMANRIS, Qf1 0% ALER 80 el OY S ferative

are rorne € non-toxlI C “organi c

activity agdinstadlddapesd coptainingiumarselelath i ag@g,mdsa wisbe Therefore
ﬁ%@c&ﬁdﬂﬂd@%ﬁﬁs‘eﬁﬁaéﬁﬁicﬁgﬁr agkt ~derived from

I norgani ¢ acl ds such as oric acid, hydrobronic

add, hydrqi odic
As %sedcimere(gn, the following terms have the given meanings:

“Alkyl” or "lower alkyl group” means a straight-chained or branched saturated
aliphatic hydrocarbon having from 1 to 10, preferably 1 to 6 carbon atoms and more
preferably 1 to 4 carbon atoms. 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.

“Carbony!l” means a divalent ~-CO- radical.



add, sulfuric acid, sulfamc acid, phosphoric acid and
nitric acid, and those derived from organic adds such
nesul foni ¢ add, salicylic add,

met hanesul foni ¢ acid, oxalic add, succinic acPel/EP2004/002339

citric acid, malic acid, lactic_ Qld f amaric add,
and the like. Sanple 20 base-addition salts |nclude

those OEffdcviQeahb@ie a{Ehk d:lﬁ?ﬁﬁ% & e@f@&ﬁ\?‘agbfe@hﬁ leviate or
quat ef.nary anmoni u dI‘OXI nE
{ o BN PRI GrisHsror Broles Leariveho droaifect heinpfreated.

of- a pharmaceutical conpound (i.e. drug) into a salt
i s a tEdhiogenfemenis HukiieehibAnghasHBeesibeRk cheni sts
to obtain inproved physi cal and chem cal stability,
hygr os Y, [ soI ubl I | ty of
con”poun Zal%gt me;'rlsa% ali%t m :

Phar maceut i cal Dosage Forrrs and Drug DeI|very Syst ens

5( 6t h EcPubstisggd, zas in pghstitugs! %kl}d e tHat BiYe substitution can occur at one

" PhamoBCpsitidiglkhy, Lﬁﬁ&?&ﬂn&%& dﬁ&@&, that the substltuents atea each

phar rm utically acce ble carri er exc
Pﬁﬁ%%‘i%@q? ffeya B&’Hmﬂsal |y

non tOXIC to the subject to Whl ch the partlcul ar

conpouffulfosyladiai the bivaldnt R@icallivex,apeut | cal | y
effective anount" neans an anount of at | east one

|1 . . 1or-
ooyt o £l ot s s o

10 sjayipietific measured pativithi 1Gso endiei hesatepintea nhid, as isplescribad s

15

20

25

30

dls%gqtggﬁﬂ@tl on of a human tunor cell, including
hurman tunor cell i nes V\D 2004/ 080460

PCT/ EP 04/ 0023 npounds of the present

i nvent i arra%cegwﬁb P?GFPtéTale sl asferdesoBysntionawcidasddition salts or

vV dassadditionsafehdt rétailYhé BioRRAUL effellvedess HAR prOIERRA R E the

of t he es i nv ntlon ar e, usef ul t he "t reat nent

o ol PAT SERE Pl Htehor wic 1% foriagddb p ably ppo-toxic organic or
pandmgemlc acids onaighiig bf:mlorginﬂﬂ:fad@r SampReskl- Edai@cﬁilﬁli& il those

e L A B Bl B G G 0 ety hparoiodic

f@r:lde sudfpic acidpyudfastic 20 pbosphorin gcid mdd piteis heitipartd thosexderived from
Ak @&%&h&?&ée’ é‘n%&.{lfoﬁf‘c a%f&) yzﬁf ]9«:]‘ cf"dﬁ R 1 1|ﬂfo];:1<: acid, oxalic

accqgrdance wt I nvent

c BFPREIIGAgids F%rle#%é%hv éaﬂolam@sceiaﬁlmam aml,ané thyrlike. Sample

gPE‘iehe su(g:l ect . bgﬂ’é tmsre gg?&a%?ng E%%{ltgeﬂrl%%ng%t?%ﬂﬁ% e and,
#em brdiers %%b@rf@r P FFREa SRaoniun

I hvdthdar Cherhiial mbdiﬁaamﬂaf? Hay?@ée{uﬁeﬂw&paﬁﬁg (ile. @Fug) into a salt

ou ccordi 0 [ nyent’i on n

B e R e Ba RSl et B bRl Simi Ot Physcal and

melremeical Isfabﬂm',l h)'gtdaenpuatyt flovahilitydnd aglebility 6f domnmiindst S e.g, H

t n cl

 Rajdre. Bnhnibliah LR PERLE o DR AP ASHLRGAORE 1999)

t e 1P 6@8 16%6-3# ni stration, the 15 condition being

treated, as vveI | as the patient being treated.-In

gener @haﬂnﬁc&xﬁ@d@%&p@ible? T fich as pharmaceutically acceptable carrier,
excipient, etc., means pharmacologically acceptable and substantially non-toxic to the
subject to which the particular compound is administered.

o0

“Therapeutically effective amount™ means an amount of at least one compound of
formula (IT) 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.



or parenteral adm nistration to adult humans wei ghi ng
approximately 70 Kg, a daily dosage of about 10 ng to

vﬁ{?g@ 0;&5{?00 my, preferably from about 200 ng to about
ny, shoul d be appropriate, although th&@CIHFa04/002339

limt maybe exceeded when indicgted. The daily dosage
can be adm ni stered as a single dose or in divided

dOS es C&h phHds SO tHRH: ﬁh@énﬁ%ﬂl n%!éeﬁ@:{l)ﬁg% %%’\éan\l;mz{gf@‘}psgow ICso

ven ntinu s |n usi on r
%@Eﬁ %%ﬁ? hoghHURG: i s provi ded represent ed

by formila (11): R3 XR/ RE \\ 1 R6(CH)6 R
"00 , @HE-cofPdApds offht pfddenRinventidd dre ubif@ iRehNRreARENt 3 €ontrol of

T T T T R S M
5i rfgepelations dontairihg tteannipoamisimey bedysefuki the hﬁaﬁgﬁﬂ or Bintrol of
'C 3?%&(; hﬁ:ﬁ&l@ dsut: cfr@ﬁrgglg 8%?10%} fgﬁg a.p% Rﬁ‘% gwdrs.

substi t yt ed by carbonyl sulfonyl or hydroxy, 5 R to
R6 aré ptirallpeffartiecaraouns of § ronpoumsl igragegrdance with this

C @ivehfibh BGand ar WEGQaYT cc’i\rl%lgé;iﬂ%ﬁat is E@éﬁﬁ{re & F%Qé{rent Fglllfemte or

%EEB géeﬁxﬂpid@%‘f(’ﬁlgeé‘ﬁe q'rrPéﬂlP% EQP%‘ﬁ?eEﬁhg subjecigeng rested.
10 hRitegimmtobaiFagianspenticlly c2b6Re = oant i A6t the QI ort

and -C6H5. In a preferred enbodi nent of the invention,
et s Rl SRkt SpBHiTS RGP et e Bradfpording to this
c Hivemrigon ¢a V&ﬁbmﬁbn widetimits entl mapbeldetenbined it Aemanner known in the
| B¢ eBhdHdbsaglivill 8P @lfsted to the individual requirements in each particular case
including the specific compound(s) being administered, the route of administration, the
15 condition being treated, as well as the patient being treated. In general, in the case of oral
or parenteral administration to adult humans weighing approximately 70 Kg, a daily
dosage of about 10 mg to about 10,000 mg, preferably from about 200 mg to about 1,000
mg, should be appropriate, although the upper limit may be exceeded when indicated.
The daily dosage can be administered as a single dose or in divided doses, or for
20  parenteral administration, it may be given as continuous infusion.

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

formula (II):
ﬁw
RS
(CHz)n

it O

nut o""-.(c;Hz)n

R1 0 RB (II)
RB

and the pharmaceutically acceptable salts thereof; wherein



substituent. In another preferred enbodi nent of the
invention, RL is selected fromthe group consisting
wo 2bpadsegen, - CH2CH3, - CH2CH2CH3, - COCH3, -
1s - CHRCHOHCH2OH, and - SCRCH3; more pref er abl 2104/002339
hydrogen. I n anether preferred epbodi nent of the
invention, R2 and R6 are independently selected from
t he grup integgiisddpandently beettaaiofesin ad 2hal ogen; nore
preferably hydrogen, fluoro, chloro, and brono. In
angt he{shg_rggﬁarred enbodi nent of the invention, R3 and
R5 are i nd€péndently 20 selected fromthe group

S“qggqac{ hyd ogen, fluoro, chloro, brono, -CHS3,

Gora mzup rensistipg of kydabgen, mb@m& syl dower alkyl,

|ndepeﬁdﬂﬁtﬂeﬂa]ﬁ)ﬂlsﬁﬁh&decflﬂy%ﬁﬁd}3§zi Qﬁl@dﬂ} Og:g Etl ng of

hydrogen, fluoro, chloro,” and Brono. r

R 5 G2 e
chl or dowsralk, -G(CHEERJR, -OCHS -NOGNndami; 26F3; nore 25

preferably R4 is selected fromthe group consisting of

hygfr h | n..ano

P B cape Bl fentpledictle S BIP conshe R R agep, elogen
i ndepe nNQ;: %a%ﬁ{adc@ﬂﬁﬂathuiﬁsﬁsp consi sting of

hydr ogen, hal ogen, -CN, -NO2, and - C6H5; nore

prefeﬁﬁh@af&?ecﬂ&ﬂbéﬂﬂaeﬁf&th@ﬁﬁ&ﬁwﬁeﬂﬂ¥ sel ected from
the group conS|st|ng of hydrogen, | uoro, chloro,

o @nd by 044080460 PCT/ EP2004/002339. -8 In
% anot th?'JR tgFre?rF ed £ Bgﬁ%ﬁ’i’t‘ /6 e fyentl H%&rlslcblﬁ’m & hygrgs more
mpgefanabl)n chivepehdenthey prefatabirsisbdimen dfftke Bveitn, X is a para
cg dpg of hydrogen, fluoro, chloro, bromp, -CN,
an -OCH3; nore preferably Rs and Rio are
| ndependent |y selected fromthe group. consisting of
hydr o&@another paelsired pmbedimenhdf the trventi6n, IRy isaeletted from the group

e e
C h@ﬁ?éﬂw Témmorepaeferahlar R, tdpdrennor e

preferably RO is sel ect ed fromthe group consisting of
hydr otmmotlﬁdrlp@éfarecbﬁhﬁ&dimeﬁml’th@ﬁﬁﬁﬁhorf’ Eﬁdnsgre independently

i ik IR raletal olivdpena Bﬂv@wp  more profesgbly lydrogen,

ofleorgechigiopanyd boper i di ne; ci s-
[ rac] - 4- Benzyl oxy 4- (4-cbl oro- phenyl) 3 (2,6-difluoro-

b en ; ?’in%o%hef’ EI Tt yx{ﬁﬁ)zodu?xleﬁtt% th y%:]ve ion, R3 and Rs are independently
f‘é'fﬂ%gﬂ’jﬂ HreemouD camsising off hyrogen; fuorpy etdgro, Wromo, -CHj, -OCHS,
[ Tﬁbﬁaﬁaymymére(ﬁ}eﬁﬂbﬂﬂ@s A REPS defliseidd RO Rl broup

sisting of hydrogen, fluoro, chloro, and bromo.

In another preferred embodiment of the invention, Ry is selected from the group ‘
consisting of hydrogen, fluoro, chlore, bromo, -C(CHs)s, -CHs, -CN, and -CFs; more

25  preferably R, is selected from the group consisting of hydrogen, flucro, chloro, and
bromo.

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

preferably Ry and R;, are independently selected from the group consisting of hydrogen,
30 fluoro, chloro, and bromo. |



benzonitrile; 15 cis-
[rac] - 4- Benzyl oxy- 4- (4-cbl or o- phenyl )-3-(3-nitro-benzy
w j4peridine; cis-
[C?%g%/?ﬁi-4g(gnzyl oxy- 3- ( 3- br ono- benzyl oxy) - 4- (4- @ﬁ%‘?&‘-’“ﬁf?"””
enyl ) - pi peri di ne; ~-8-
ci s-[rac]-4-Benzyl oxy-4-(4-chl oro-phenyl)-3-(2,4-diflu
- or o- belmzapothey prefeqpet ¢rdbaditnent of the invention, Rs and Ry are mdependenﬂy

Ci s%IeHeﬂq%OrI% ﬁ?&%wénéi;f ]Hrlaﬁor 9 c{;;),lsjc oro, ergz 0, Oéﬁ “NO,, and
[ r ﬂJ{lQFﬁ orablysRs and achhdeEpeqd&nﬂyd;elecmdﬁmm thiegr@upy consisting

hJﬁMBZcM&o,ﬁQS;?E bhyl ester; cis-
[racl enzyloxT or o- phenyl ) -3- (3, 5-di fl uoro-

b di

c |62 ’ %“ O)%z’gfp Bg%%ff ‘?SI@‘I o 1bpdimentigf ghejnyertionoReis bldertsd fivvayp )the group
4 -codsistingofthyinegey) ﬂuor@lcﬂﬁili"b Brbfio, 25CH}L SCN cpg, andh Icoocm, more
b g@&lﬂl'aﬁ ﬁﬁg Xél é’d'ot??{.é é“hecgpgé go sl.{'se i o} hydrggen, ﬂuor%, chloro, and

04- Benzyloxy 4- (4-chl or o- phenyl ) -3- (2, 3-di f |l uor o-
benzyloxy) pi peridine; cis- [rac]

4-B 5 - (14 i fl t hyl -
ot o
PCT/EPZ 04/ 002339
10 ¢js- [ P Tac B‘%WY}PH@ ~(4-chloretpheny)-BH{8ydiffugroflientylony)epiperidine;
benzyl oxy) - pi peri di ne; cis-

[ r ac] eid-{BehayBamtylodr-{ 44 RERAB-pReAA )Y B Q%) diftabrd-IdAbEy) Alperidine;

enyl ) - plperldlne cis-
racl enyl ) 3-,(3:f1 uoto- hen
£/I oxy‘)—ég i N 0%’"%%@ k‘ ﬁ?e%"g') 2'(& Oro-phen BQ) PiZPmdme»
[ 4- Benz xy 4- (4-chl oro- phenyl) pi peri din-3-yl oxyneth
yl] 5¢i Zbﬁ'r [¢+Beneyloxy-4-(4-+chloto-phenyl)-piperidin- 3-yloxymethy1]

-BedzfnBaRZY!| 0XYy- 4- (4-chl oro- phenyl ) - pi peri di n- 3-yl oxym
ethyl]- benzonitrile;

cis-[ra | oxy-4-(4-ch| oro-phenyl)-3-(4, 5-di nmet
15 hoxy-8% f?]ai‘]r' 6‘-%6 Fhlﬁrqyﬂhfﬂﬁﬂhg'(?’ atre-benzyloxy)-piperidine;

[rac] - 4- Benzyloxy 3- but - 2- enyl oxy- 4- (4-chl or o- phenyl ) -
pi peraz.axal[z'ad-4—B@trb‘ﬁox[yr3iGj-bro‘}m’s_ibenzpy(l3 rﬁy)-4—(4 -chloro- )?hgingl)—piperidine;

w

enzyl oxy- 4- (4-chl or o- phenyl ) enyl ox
di
Cr a5l Benrlom e hlgrosplusmaly 2 4-diloso deppigmipiperidine

ClS

0- benzyl oxy eri di ne;
[r ac]mﬂflgérﬁzzﬁB@i’glﬁ-fsb@t-dﬂgrm-ﬁ&ond?bngr}qu}am(&)chht@@lhbﬂyl)

ﬂ%?n BRe; Ci s-
[Tac] - 4- Benzyloxy 3-(4-chl oro-2-fl uoro- benzyloxy) 4- (4
plperldlne

-chl or %_ %E % Cis
20 [racl¥ar f% SR Wﬁ%MhﬂWBr&PM%ﬂnWﬂhﬂ%mwc
- Ghidahehplhetey) ) -

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

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

25 cis-{rac] -4-Benz:yloxy—4-(4—ch10ro—pheny1)-3-(2,5-dich10n:.t—benzyloxy) -piperidine;
cis-[rac]-4-Benzyloxy-4-(4-chloro-phenyl)-3-(2,3-diflnoro -benzyloxy)-piperidine;

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



pi peridine; cis-
[ rac] - 4- Benzyl oxy- 4- (4-chl oro-phenyl)-3-(2,4,6-trifluo

(o aoly)- 20 piperidine; cis-
P?ggﬁﬂ@§@8hzyloxy-4-(4-cb|oro-phenyl)-3-(2,4,54&nﬂhbﬂﬂmmwx)
ro- benzyl oxy) - piperidine; cis-
[rac]-4-BenzyIoxy-4-(4-ch|oro-phéhyl)-3-(2,3,4-trif|uo

-b I o] i di ne;. .25 -
[ ac - SR BRA R A Arieadrc-sheeny ) efinome bemrlony)-pigsridine
ro-benzyl oxy)- piperidine; cis-’

r ac] - sHengyi-Banrylox(-3-@Hiromo- ERT I
genz;l oxy)-p?aperidi ne; WD 2004%?3%% Ao hlSrop YD Piperidine;

PCT/ EP E [ N
[rac. ooy ocitrigset - (i<hlora phenyly 543 fnpro-Bengplopy spiperidine
benzyl oxy) - pi_peridi ne; cis-

[ r ac] - $5BEHz Y Grlenayloay-H{tohlsrpmbagl)- pipetdines-siokimethyl-
Hebeytomitylle;pi peri di ne; cis-

[rac] - 3- Benzyl oxy- 4- (4-cbl or o- phenyl ) - 4- ( 3- met hoxy- ben

z) rl oxy).-rpi perd,di ne;, ci S-

[ o) - B A ot by Rbsmly piaeqdingg-Horpmetbild

r obpegenitritexy) 5 pi peridine; cis-

[rac] - 3- Benzyl oxy- 4- (4-chl or o- phenyl ) -4-(2-fl uoro-benz

I AiraeT hdines  Ci s . ‘
[ Z%y?_ﬁéﬁ’ﬁ% o spsr by S dimetbope P guigognayion)-
t hIPER&REY | 0), ) - pi peridine; cis-

[rac] - 4-(4-Cbl oro-phenyl)-3-(3, 4-di chl or o- benzyl oxy) -4

10- (4-f1 dﬁ[z@cb@—&ﬁiﬂlﬂﬂ%bﬁ@l&hﬁ@%ﬁ—@(@%Mo?@%ﬁg%?-}nipgfi%eh

[rac] - 4-(4-Brono-benzyl oxy)-4-("4-chloro

- di chl - | o - Pj pgridine; .cis- ..
[rac] -‘2{'Frﬁgjgﬂ'%wf‘%ﬁé%%@ﬁéﬂr@%ygT%H?%r%ﬂﬁéwwleﬁlyfﬁw
4-(2,4-difluoro- benzyl oxy)-piperidine;, 15 cis-

[ r ac] -ds-{raclehBenzyl otyt4-(dochilotvepizaniyl) a1 12, 16 (s blod ez BLy) -
ylﬁ@§i£§e4-d|chloro- benz) | oxy) - pi peri di ne; cis-

[ rac] - 4- (2- Br ono- benzyl oxy) - 4- (4- chl or o- phenyl ) - 3- (3, 4
-di chl qr -qenzyloxy)- i peridine; cis-

[rac] -sz:ﬁfac rePenzplonyt3-bategytd4ychloto-pheyl)-piperidiveny | ) - 3

-(3,4-dichloro- 20 benzyl oxy) - pi peri di ne; cis-

15[ r ac] -cis-[rdc] (4B msp@eaﬂbao:ﬁﬂﬁ&o%&hfig#ﬁE@(il%ﬂlaé-gﬁynyl)-

20

23

) -RbRsHLgdi n-4- yloxymethyl - benzonitri

cis-{rac]-4-Benzyloxy-3-(4-bromo-2-fluoro -benzyloxy)-4-(4-chloro-phenyl)-
piperidine;

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-benzyloxy)-
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;



ci s-

[ rac] - 4- (3- Chl or o- benzyl oxy) - 4- (4- chl or o- phenyl ) - 3- (3,
benzyl oxy) - pi peri di ne; 25 cis-

Vﬁ?g%?ﬁg g Br ono- benzyl oxy) - 4- (4- chl or o- pheny PFTAR2E04/02339

-dlchloro benzyl oxy) - pi peri di ngp.ci s-

[rac] - 4-(4-Chl oro-phenyl)-3-(3, 4-di chl oro- benzyl oxy) -4

2- 1 | dofmehrBepiony)4-
P(CTl EPgOOI:;: 002339 - }11(43.“36“ -Pleigh)- 40, EARURE R Toxy)-piperidine;

rac i C en Io -4,
a5 S IR PRI L nt v s s to- oo pipericine
[rac] - -is Chloro 2 fl uoro- benzylox )-4-(4-chl oro- phen
yl)-3-¢8 T4Ch3'@?@@?‘%%2@0@»@66ﬂ@)-&e€3—meﬂmxy Hbenz}&exy)-plpendme,
[rac] -4-(4-Chl oro-phen)l)-3-(3,4-dichl oro benzyl oxy) -

2, 3- di-ﬂ
( §) E‘?ﬂgh gfl}gggﬁenyl ydsg)(%mamgéﬁég?%ro enzy o%%)%&xyt)
5;iht Bffet hyl - benzyl oxy) - pi peri di ne;

ci s-[rac]-4-(4-Chl oro-phenyl)-3-(3, 4-di chl oro- benzyl ox

y) - 4- (c&-rhaied-Betmytoxyldoidydhlodopliph Pl @ Mesro Hebzyloxy)-piperidine;
[rac] 3-[4- (4-Cbl oro- phenyl ) -3-(3, 4- dlchloro benzyloxy

24IOI(2 (ﬁwﬁ-hénjofgen y (; %h‘%rﬁ Pgﬁ‘é?'g'@ P)‘Q’C%‘Séfhgi %e"ﬁ%’]@w)“

bIRipesidip @nzyl oxy) - pi perl di ne; 15 ci s-

[rac]-4-(4-Chl oro-phenyl)-3-(3, 4-di chl or o- benzyl oxy) - 4

- (4- m%is 4c]-DeNeilos i3 4l - - k -

CI s- y A (g{j 0 Le:ﬁ%)ﬁ%l(% dﬂ&ﬂ%ro beFE‘,’lﬁ'*fYJ i4f F4u g‘rl%m gnzyloxy)

2pi peri di ne cis-

[raCJ-4F[(4 Chl or o- phen) 4) - 3, 4- bi s- (3-ni tro-benzyl oxy) -

pl peddisf{eac] ai-@~Bromo-benzyloxy)-4-(4-chloro-phenyl)-3-(3 4—dlchloro—b loxy)-
'd}ﬁ 4- Benzyl oxy- 42{4x5é)hl (gro pheIr?y )Y-)S (( enzy %)

8 enzyT oxy)- 20 piperidin-1-yl]-ethanone; ci s-

[rac] 1- [ 4- Benzyl oxy- 3- ( 3- br ono- benzyl oxy) - 4- (4-chl oro

- pheny‘lls-)[rq&ﬂ'ﬂeﬁ‘lr aro-pheriy]) - { Hhbdimhbirodiengyloxy)-4-(2,4-difluoro-

éﬁgﬂ Al OXy- 3- (2-chl or o- 4-f | uor o- benzyl oxy) - 4
-(4-¢hl org%ﬁeny )- piperidin-1-yl]-ethanone; 25 cis-

[rac]-1- Be oxy (4-chl oro- pheny 3,5-difluo
15 1 o- beﬁiﬁaﬁkﬁa %‘ﬂwi—épﬁmx bepzylogy) ke b?oro- enyl)-3-(3,4-dichloro-

20

25

benzyloxy)-piperidine;

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

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;

cz's—[rac]-4—(4—Chloro-phenyl)—3—(3,4—dicbloro—benzyloxy)-4-(2-ﬂuoro—benzyloxy)- ‘
piperidine;



cis-[rac]
-1-[ 4- Benzyl oxy- 3- (3-chl oro- 2-f| uor o- benzyl oxy) - 4-(4-c

SEOAPUBIIY bl Eboooas o023 12 - eCTERmesonss

cis-[rac]-1-[4-Benzyl oxy-4-(4- ch# ro- phenyl ) -3-(3, 4-di
chl or o- benzyl oxy) - piperidin-1-y f et hanone; CI s- '

[ r ac] ]as[-ﬂ%&g%eygﬁéyq 65%/1'{)11)%1 ﬁ% Qroéaaz}?yi x‘yﬁl 4- S%Odjgluoro-

g’@]lzﬁ Pesisinepxy - 3- (4- br ono- benzyl oxy) - 4- (4-chl oro
-phenyl) plperldln- 1-yl }-ethanone; cis-

[ rac} - kist[4adpein@ytsr-2- ﬂﬁﬂr&ﬂé&&l&%ﬁﬁ@-@ﬂcﬂloﬂt ?::ﬁer;)}l)u% (le Bichioro-

i%%géﬁb pi erldln |- yl]-eth cis
A €oxy- 4- (4- chl or o- phenyl ) - pi peri di n-3-y
onynethyl] - 10 benzonitrile;

&i s- [ r &bz {444B§ﬂzmphmyﬂaae@&@mcmo@o&b@ﬂwma (©3-&fidbro-
fl B@{ﬁ,ﬂ{j@@ﬁeﬁm pi peridin- | -yl] -ethanone;
-[ra

cis

-1-[4-Be oxy (4-chl oro-phenyl)-3-(3-nitro-benzyl o

xy) - pi P& ra& = &sz}vqo Iéxenalaréné 4- cmhloro-benzyloxy) -4-(4-trifluoromethyl-
Ci BendyRad}-pipeddiBenzy! oxy- 4- (4-chl or o- phenyl ) -3-(2, 3, 4-
trifluoro- enzyloxy)- plperldln 1-yl]-ethanone; cis-

). (2T bESHH 31 (o ighlarae by sl riero. benaylony)-

10ci piperiding; 1- [ 4- Benzyl oxy- 4- (4- cbl or o- phenyl ) -3-(2, 3, 4-
t df | uor o- benc}doxy)- 20 pi peridin-1-yl]-propan-I-one;

[rac1- 5 ffzcl SH (S Rbslsp P d- e hersrosyapigeridict
r oYlpEYRethy: )‘—'nzopltpbh din-1-yl }-propan-1-one; cis-
[rac]

- 4 Bengy[axyva-B-Cidb BRRzREH UL @0hlord-hda1) 400c BRRYS)

erl di\ne; i S-
[r ﬂ@éﬂEWﬁ% 4- (4-chl or o- phenyl ) - 3- (3, 4-di chl or o-
benzyl oxy) - 1-et hyl - 25 pi peridine; cis-

15[ rac] @-ijz@ﬁ(@%-ﬁ)ﬁeﬂm W(gmgﬂaﬁo)bémﬂ%xfb— A £ G-

qQEfE Y): ropyl- pi peridine; cis-
rac 1?9575 1%%1 yeioxy4(4 chl oro-phenyl )-3-(2,3,4-trif
Iuoro beng%l oxy)- piperidin-1-ylJ -propane-1, 2-diol;

VO 2004+ (080466 CaiorEpheni) §8 283, 4-difluoro-benzyloxy)-piperidine;

cis—[rac]-4—(4—Chloro~phen)d)-3,4—bis~(3—nitro—benzyloxy)-piperidine;

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

cis~ [rac]-1-[4~Benzyloxy-3—(3—bromo-benzy10xy)—4-(4-chloro-phenyl)-piperidin—
'1-yl}-ethanone;

cis- [rac]~1—[4~Benzyloxy—S-(2-ch10ro-4—ﬂuoro—benzyloxy)-4-(4—chloro-phenyl)-
piperidin-1-yl]-ethanone;

25 cis- [rac]-I~[&Benzyloxy—éb—(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;



-13 cis- [rac] -3-
[ 4- Benzyl oxy- 3- (4- brono- benzyl oxy) - 4- (4- chl or o- phenyl)

[ kdicp- 1-yl]-propane-1,2-diol; and cis-[rac] -3-
vfg-z@g{?kz;y ngy- 4- (4-chl or o- phenyl ) - 3- (2, 3, 4-t r i fRQIGFR209:4002339

nzyl oxy)- piperidin-1-yl] -net h_a{f_ sul fonyl. 5 Further
in accordance with the present irnvention, a conpound

. P ﬁﬁ; . ) IRY | " | ."nO
: ili’i‘é?z 3 %“ﬁ;ﬁaﬂam}&ﬁ%‘% Fblebhenfha | FE Aetlorgrhefom)-
saPPEEHsl abrethéno@fein n is an integer froml to 2;
to X is halogen; RL is selected fromthe group

. ¢I ﬂ."h L 5 L Aoyt .1
consi stis-hgchi-[ -)Bihﬁjgﬁfyr‘&-@@'ftﬁl@f&bltl%tgﬂb’:; @%glrl%rgn]%ﬁﬁom) piperidin-1-

al layl | ower al kyl substitu
suﬁ?gtr%]‘fln,gﬂgr hydroxy; and R12 is selected fromthe

group consisting of alkyl and al kenyl having from1l to

Sabout @s-[realbdfrba -3b64-brozao-p Fﬁ-(@m-@ﬁéﬁylp?ipeﬁdin_
t heylj¢Bidn@n, N is 1. In another preferred enbodi men

of the invention, X is chloro or fluoro; nore

preferabh% c Ioiio. | n anot her preferred enbodi nent of

the i iFsHeflol[4Renaloayatdschlemehphanyl) én3-luarodrotiery) -piperidin-1-
pref-eharcheenbodi ment of the invention, RL is selected
fromthe group 20 consisting of hydrogen, -CH2

CHS,
- CH2 i : o OH, . and
" Soocth T R BRI e mormenyl) s ioxymethyll-

10 prhenzaniede;enbodi nent of the invention, RL2 is sel ected
fromthe group consisting of -(CH2)3CH3, -(CH2)4CH3,

- CH2 Clgs (BRI S e SR O 1) / 080460
PCT/ Engoﬂ 002339 1%%?@%%%‘3&%@3@8‘%%% evloxy)-
f SiReAdER-drill-stheronende: cis- [rac] -4-B enzyl oxy- 4-
(4-fluoro-phenyl) -3-butyloxy-pip eridi ne, cis-

[ rac] ci-[BeiayloBerAvkA4 {44l Ro pheA) B3 REBHh N diSeridin-1-

" Y eiinone;

15 cis—[rac]-1~[4—Benzyloxy—4—(4-chloro-pheny1)-3—(2,3,4—triﬂuoro—benzyloxy)—
piperidin-1-yl]-ethanone;

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

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

cz's-[rac]-1-[4~Benzy10xy—4—(4-ch10ro-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-
25 piperidine;

cis-[rac}-4-Benzyloxy-4-(4-chloro-phenyl)-3-(3 s&-dichloro-benzyloxy)-1-propyl-
piperidine; |

| cis-[rac] —3-[4—Benzyloxy—4—(4-chloro-pheny1)~3-(2,3,4—triﬂuoro—benzyloxy)—
piperidin-1-yl]-propane-1,2-diok ' '



10

15

20

ci s-

[rac] - 4- Benzyl oxy-4- (4-fl uoro-phenyl)-3-(but-2-en)yl ox
wWo Biopesdsgd ne; and 5 cis-

[racl - 4- Benzyl oxy- 4- (4-f | uor o- phen7l) - 3- ( pent XEX&F#04{§02339
xy-pi peridine. Oher preferred;jgonpounds having

formula (I1) include: cis- [rac]

- 4- Bien:?'sy[rfxg?:644—8411@13):?130('49&%&}6-3én%}'rlgklf)yi-?&(-)fhlehp-ﬁﬁén%)r—‘}%peﬁdjn—
i‘@éﬁ’%‘y’ a@fﬁ’%‘ﬁ%—% or o- phenyl ) - 3- pent yl oxy- pi -peri din

e; Cis-

[rac] -C"F??ﬂﬂz%r[‘bﬁ?ﬁﬂﬁwe(ﬁmhﬂm@ﬁeﬂw-B=@;3(@&Eﬂ%r§fbkﬁiy%ky)~
- ] L _' -
{rﬂgﬂéﬁ# Be)E];y 0 élf-%gl-fé(ﬂﬁcbl or o- phen) d) - 3- (pent - 2- enyl)

oxy-ﬁggggidjne. The invention also provides a

phar £F EeAccrgaRssITith tha presendridvehtign,a compound is provided having
t Hernagde (i)cal |y ef fective anount of a conpound
represented by formula (Il) or (I1l) and a

phar maceutical ly acceptable carrier or excipient. The
i nvention further proyides a gthgd for treating
cancer conprising adm [ a patient in need
of such 15 treatnent |p er apéiical |y effective
amount of a conpound Tepfes@Entyed by fornula (I1) or
(1r1). Preferably, the ca?F@r I's breast or colon
cancer. Furthernore, ““in‘ nti,on provides a process
for the preparation ( 'OripoBnd  of fornmula | of
claim1l, which procegs copprises a) coupling a
compound of the formulP¢@TV R3 X RZ R4 1 RS (CH2)"
6 R,~tt %@oH N (N 20 H wherein R2 tgng6, X and n
have the significancesPas defined hereinbefore, with
a suitable linker to a solid phase to obtain a

camibipHarafad 0Ly BBl A ABAHRALRET EP2004/ 002339

n  isaninteger from 1 to 2;

X  ishalogen;

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

R™  isselected 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
consisiing thYdl' ogen, -CH;CHs, -—CH2CH2CH3, -COCHa, -COCHzCHa,
-CH,CHOHCH,OH, and -50,CHs; more preferably R; is hydrogen.

In another preferred embodiment of the invention, R is selected from the group
COIlSiSﬁIig Of-(CHz) 3CH3, -(CH2)4CH3, -CH;CH‘—‘CHCH3, and -CH2CH-_—-CH CHzCH3



Rs H2)6/ (OR .J1 O ..WH N wherein synbolizes the

solid phase, b) using potassiumtert. Butoldde to

W6 RGlidk6ssdN ani on and al kyl ating the conpound of
fornmula 69vvlth an al kyl halide of formula R12)XGHEP2004/002339

obtain a compound of 5 fornula;yl R3 Rz Ra x / 1 ~
Rs (CHz)6/ i R 0 ,.,a0R72 I%I ~.J wherein R32

is as Riefdrﬁ&@oﬁ%bﬁid&bﬁ@iﬂg% dd,_{}% t he product
fromthellnker to obt ai aconpoun formula Ia,

2004/ cfé’oﬁ%% g@ﬁ@%ﬁ@o@%g&%ﬁ? 3-buty(loxy-plpendme,

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

Other preferred compounds having formula (II) include:

cis- [rac]-4—Benzyloxy—4»(4—ch10ro-pheny1)-3»butyloxy-pipeﬁdine;

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
10 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
15 treatment a therapeutically effective amount of a compound represented by formula (IT)
or (ITI). 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

R3
2 R4
RS
(CHy), R: .
st O i
a1 OH
av)

20

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



-16- wherein R is H, and if desired, d) reacting the
conpound of formula .la wth an acyl halide, al kyI
sul f onyl chloride to obtain a conmpoun

‘)F@E%S}Iag@{ﬁo wherein R is carbonyl, sulfonyl, IP&W"“M’O“Z"”
al kyl or |ower alKkyl subst_itut_ei@Joy car bonyl :
sul fonyl or hydroxy. 5 The conpounds of the present
invention, and internedi ates thereof, can be prepared
according to the schenmes set ouf belpw. Starting
materi al s are nade ugi ng Krqu eBedures or as
illustrated. The abbr [
descriptions of the nes sarAati ons, and the
exanpl es are set out WcHACH- O = 1-chl oroet hyl
chl oroformate (Al drich)] 10 BEM® =
2-tert-butylimno-2-dij “h?l@m no- 1, 3- di met’hyl - per hydr o
-1, 3, 2- di azaphosphorni ne |( Fl uka) Boc =
tert-butyl oxycarbonyl\ t-BuCK = potassi umy)
tert-butoxide CH2C12 ¥ dichl oronet hane 15 DCE =
1, 2-di chl or oet hane DMF Lz N-di et hyl formam de Et 20 =
diethyl ether EtOH = et | H2SO4 = sulfuric acid 20

= hydrogen chl ori de O = water McOH = net hanol
NaH = sodium hydri de NMO = N-net hyl nor phol i ne- N- oxi de
25 NAP :&D nmet hy| - 2- pyrrolldl none (OS04 = osm um
te“t'li‘ea%‘de heses EP2004/ 002339 - 17
Pol ynmer (supported) BEI\/P

2-t er b) sy Ipbmsamzc:ﬁlmdsma@w aRBerbtedmCHnit Iﬁd z[lkylatmg the

%m;ﬁ?y ren e%?'%"é’-} dVZ"};‘S g-ﬁg’mi{bidn %&f lil'gm%r I&ﬁg to obtam a compound of

5I\I-d!lm wapdopyl ethyl anine TEA = triethylanine 5 TFA =
trifluoroacetic acid

R3
2 4
X R R
R5
(CH), |,
I
ot 0 1
Lytth OR

(VD)

wherein R*is as defined hereinb efore,

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

(CH,),

'
nl\ O
,..\O-.._Rw

RS



THE = tetrahydrofuran Schenmes 1-3 outline a general
nmet hod for preparing conpounds of the invention
%ﬁ\gg f%OmJIa (I1) and (I11) using a novel solid
3‘&?)9 hesis. Scheme 4 outlines a general PEI/RPE04/002339
for preparing the conmpounds in splution phase. Schene
5 illustrates 10 various nmethodsi4or nodi fying the R
gr [ . ynmer supported reagent In
Scﬁgﬁ%% Rt%t@’%% ée%?%@n of a secondary ami ne of a

conmer ¢ al Iénavai | abl e 4- .
aryl - 192 1e3ctng e compounhyfbrtiule 14 withuh hiyhkalide4ikyl halide or sulfonyl

- . . oy
ELFEE%E@WW ookl O Reinfle, DEHERR jscrshonhyeuifinnh lower el
or BElotsY a5, eiiiied by curhomslolfonyios hyosg. M and
Edition, John Wley & Sons, N Y. 1991). For liquid

~ sphase Shatdhasomds bStHe%%esEﬁﬁH{rénitiﬁﬁ Al ihrePHEdbteMeRlof B be

be wit h . OsQJ to form.the di hydroxy .

i nPlté*i’ Srr‘geg%g?"é dipg t‘%“'é §AS sgf-ogf E%J‘P‘é(t Stwtng matstials Aregpadeaising
A kowespraediyes araas illsttatedt Théhmeﬁfﬁiﬂs ke in the dfgcri tions of the
4- é};&]@ﬂ ' resul ti i nternedi ate
ca%@%%%é?g y atmelg%g?(l:egerg%f%%g?r 0 Sﬁﬁ%%}? t hods.

Depr o:fg éi %n of both 4-nethoxyl benzyl and tert-
but yI ‘; Al ohyhlomethybehlosforpasotaldsd)CH2CL2 yi el ds

4-aryl - 4-benzyl oxy-3 20 hydr oxypi peridine B. For solid

10phase BEMPReBi&t-bh 1did ; B.Chi - -1.3.9-
s e s ey e

coup] 0..a itable |inker, such

deﬁ%ﬁgﬁ?imﬂpﬁ -G linker (Argonaut). Al kylation
on solid phase can be acconplished using t-BuOK to
gener & =t teet-butylorycafbolnybwed by coupling with various
al kyl halides (RX). The final reaction product can be

cl eavedg fpm ; Z Jinked tertiary am ne |inker
usi ng al pha- (',I?‘I o?lch)lg?tﬁf}lzg‘ggﬁg%l orof ormat (ACE-C )/ MeCOH
to give._the piperidine conmpounds of the invention

Js i =& et

(Leys omgidgpehedron Lett. 1997, 2915-2918).
WD 2004/ 080460 PCT/ EP2004/ 002339 -15 Schenme 1 X X X

15\ 1\ DCE=A,-8xcBkdeffane TEA / G0 , NMO "OHOH CH2Cl 2

20

25

acetonelwater (9/1) NHdO HXFor C Q, OO01,110
(A bptr = N,N-dimethylformamide '

Et;0 = diethyl ether

EtOH = ethanol

H80, = sulfuric acid

HCI = hydrogen chloride

H;O = water

MeOH = methanol

NaH = sodium hydride

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

050y = osmium tetroxide



1. 4- Met hoxybenzyl chl ori de ArgoPore-Cl NaH, THF/ DVF

(411) Oi-Pr2NEt, NWP O 2. Benzyl brom de, NaH "OH 60
wo20bdhsoddd™/ DMF (4/1) 3.50% TFANCH2CI2 N H (B) X 1.

nme tBu(ﬁg(ﬁ/ 1 ArgoPore-Cl (r) Cl~ 2. , ACE-CPCT/BER04/002339
,O.pRqg3. MOH 60 CIl 1n I _~17s_in N HIn Schene 2,

a general nethod is outlined for “preparing conpounds

of for t ture fungtional i.zed. R .gr .
deriye ﬂ1:rc()3¥n(i h%’ %r@ﬁ%‘?@"&&%@éﬁ & mn%'d]gﬁlﬂmgo“(i%émethﬂ'
I nP@%‘ -5t 4~ Aagaphopphasing wepposied by polystyrene resin (Fluka)

4- aryl - 3- benzyl oxy- 3- hydr oxypi peridi ne via alkylation

at C3 BN NN Nuakis (e ogiéayiadide fol l oned by acidic
deprotection of a tert- 'butyl oxycarbonyl group. The

subse t..sypthesis on solid phase can be
aCCOﬂqulﬁlgﬁe%\é&[YW& d the piperidine. conpounds of the
invention follow ng the described reactions set out

5 n SchEik=triflagrogedtemeid2 x x x \ \ I \ -/ R 1.

Benzyi bromde 1 1. FMtBuOK "OH NaH, THE/ DMF (411)
"OH 2. TACEedah 2.50%FA/CH2CI2 " O 3. MOH, 60
C"OH- N 3. ArgoPore-C N WM, 60 CN~- N I-PNEt O-0 p

H (A.ln Sc};gms 3, deprotection of a
t er t - BUPFPEKY e SPBBYRA seperahmethed formaeneriag sompaunds of the invention

¢ dravirgdonmitla (K} agd ﬁﬂ%ﬂiﬁ?& ablelicid pHase sﬁ&iﬂ{egﬁs 5&eRf 4 outlines a
h the WD"2004/ 080460

;%b%%g%ﬁ&g%%ﬂ&%sg e compounds I solution phase. Scheme 5 illustrates

10 various methods for modifying the R; group using a novel polymer supported reagent.

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
Wauts, 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

20

25

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



10

-19 coupling of the resulting

4-aryl -3, 4- di hydroxypi peridine with a ArgoPore-Cl

H%%ﬁﬁ{m 04);31 al kyl ation using t-BuOK and al kyl hal i des
8ilowed by cl eavage of the pol ymer suppB€T/EP2004/002339

according to the described condligons affords the

pi peridi ne conpounds of the invenfion. 5 Scheme 3 x

XX R OHOH~H " [/ 7. 50%F "OH 1. RX, tBUX

"0 1110 R 2. ArgoPore-€c 2. =0f, DOE N i - Pr %\Et,

NVP N 3. MeOH, 60 CN 60 C H, O-111011<(A) n

of terct'zg‘butyl ox c r boAFIeefRE Pl es 0%t he
pi peri di net.cgnpounds of the ention. Schene X X X
R1. RXI| W/MR  HOH RX OH H THF/DI\/F (411))\Rjg;
THF/ DMF (4=F)br PO 2. HCVEtzOO O 0--110) €7 (Am

In Schenme 5, a general nethod is outllned for tke
post-nodi fication of imternediate C. The se ondary

am ne of internedi ate can treated with ar
I ri ge . | kyl [ n
f thﬁprﬁé? gspo ono

of 15 agfm ﬁ'Efr h as
F
d,loﬂte C

and sul fo,m,)q @;1;
di ng poI yIE °Csupport EMP and

Schene 4, axgeneral synt hetic met hod is outlin

prepari ng ounds of for (1) and (III)
solution p . ﬁeqm;pnfejqal | ati inte iate
A using NaHl and—atkyt+—had foI o ‘,3 S—aci di M

am de, "2l &kl ohHeNaH UT
can al so THebwrad) yl at ed

al |yl 366?‘3@’%2f0rm th

&

X
1. RX, {BuOK p ArgoPere-Cl = G (P)
0
2. ACE-Ci, DCE ) R cl
3. MeOH, 60 °C S i
N
H

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 fert-
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
1. Benzy! bromide 1. RX, tBuOK
OH NaH, THF/DMF (4/1) [(OH \/@ 2, ACE-GI, DCE
2. 50% TFA/CH,Cl, w0 3. MeOH, 60 °G
N

3. ArgoPore-Cl

)N\ J< I-Pr,NEt, NMP, 60 °C
0% o
(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 cornmences with the



i nternmedi ate, which can be farther treated with
GsO4/NMO to form 3-propane-1, 2-diol - substituted

WhREsdbngs of the invention. WO 2004/ 080460

P%T? éﬁ%ﬁﬁ/ 002339 -20 Schene 5 X X\ (~ .~- FX4I/EP2004/002339
R, 000I, THE, polynmer BEMP or RZ-g$q_Vv// \\ R X THF,

ptynmer BEMP of R, SO Cl, CHzCl ~, P, or ""0"'0" R7-iz

, Ochuplifnglaf the refitibidg 4a8lisde4; Q-FM; . Do T
O /I\g%/D ng £eg bngﬁg-:zjiifg%g%%@%a erewwzg‘;&eﬂﬁeemer'
co 0T poing s BRPK 2 ellyhhalides @GR dellovsd byrclepeage df the polymer
ac suppdirhgccbniitigie thedambaonitds afffifs %%tﬁl&a{oﬁl ounds of the
p_rﬁﬁgﬂﬁggl_ for purposes of denonstrating, t not é)
limting, the preparation of the conpounds and

conpositions of this invention. Exam The inhibitory
activity (1Cso) of the conpodeHampgepared in the

exanpl es below, and represented by formula (I1) or

(I'11), isxin the range of 3¥Mto 100 PM Exagple 1 10

ci s-[racli4- (4-Chl oropheny , 4-di hydr oxypi péri di ne- |

- car box d add tert-butyl er Cd O d

(t-BOC) oW‘{é)EA GsO4, NMO CH(lag \ acet oneM at

~HOH N N TNoH 1H0eIFaGd .o Gk 8 ~F1~@ rx, tBuok

4- (4- Chifor gphenrydrgbrok.c2, 3, 6kt ek r ahyqLOPYICL Ui
hydr ochl'aef de ( l-EaéEaPer . 1800 g,%:ﬁfﬁﬁ'?&m
triethyl ghi pke (0. 92°g, 9.13gol), and di-terd-butyl
carbonafe PAIdUrich, 1.04 g, 4.78 nml) were conbined
i n di chl ddonet hane (100 nL) and stirred at room

U

In Scheme 4, a general synthetic method is outlined for preparing compounds of
formula (IT) and (III) in solution phase. Sequential alkylation of intermediate A using
NaH and alky! halides followed by acidic deprotection of tert-butyloxycarbonyl provides

10  the piperidine compounds of the invention.

15

Scheme 4
X
X
o R T1T.RX
; NaH M
“‘o,fl'or-l o aH, THF/DMF (4/1)
NaH, THF/DMF (41) e 2. HOIELD

oK Lk
@ | °

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 OsO,/NMO to form 3-propane-1,2-diol-
substituted piperidines of the invention.



15 tenperature for 14 hours. The m xture was washed
W th saturated aqueous anmmoni um chloride solution (30
oodlRbso (30 nb), saturated sodium chloride sol ution
i} nﬁ? and dried over anhydrous magnesi um suP¢HER2004/002339
The m xture was filtered and congentrated in vacua to

. give
4- (4-chl orophenyl) - 3, 6-di hydr@y. 2H-pyri di ne-| - car boxyl i
c acid tert- butyl ester (1. A#L‘?ig!'@—e—gom of as a
viscous yellow oil, which was used without kurther 20
purificatiton.
4- (4-Cnl h Xze3, 6- i doegte pimeiid di ne SEL
c acid t b est erRX. B84ymg BEMP ol 4 MmO

di ssol ved Jim~ac e/ at B $:8: TEAT ni ), angf NO@RW
2004/ 08 o 004/ 0PAAREe - 21 '

net hyl ol i ne- N- oxi de, FKPIBEVMETHE. 482 ny, ~3-42 mmol)
and a cat gl ytic amount g?éﬁ%ﬁ@ﬁ”ﬁet roxi de( Al drich)
wer e addedg)The m xture was stirred at room
tenperature for 3 hours. A saturated aqueous sol ution

of sodj fite nL s added, and the_, m xture
was sﬁ’#gr@é’ °61Pd§8‘( ‘ﬁ’f Rfﬁﬁeﬁa %Yeng%ﬁm GEPared pesordingto the
mi sxempées alowel i Thetegampliet dre presediyd fapeipdses dfidemvnstratid, but not

P e L

10

15

20

m.). The conbined organic |ayers were washed with

brine and dried over anhydrous nmagnesi um sul fate. The

m xture was filtered and concentrated in vacuo to

give cis- [racJ-4-(4-chlor opﬁwg‘eﬂ 3,4

di hydr oxypi peri di ne-|-carboxylic acid tert-butyl ester

(2 364 (iipe idhibitorymotivityd(1@4,) afctha comPoielslfR¥paebd in th &Rkles below,
i BarsRresentpd o fostrle (i en G issin e vange ofp M el 9yay)

- 4- hydr oxypi peri dine-1- carboxylic acid tert-butyl
ester E&'.I_ﬂﬁ_l 50HOH 3, 4- Di chl orobenzyl chloride OHO C
NaH, THF/DMF (4/1) NNO Ook O :~O I/ \ 15 To

anysi [eR] WHW?-@,£%§%%E¥%EQ§C&§M acid t&t-butyl ester

nmmoL) In a mxture ©
tetrahydrof uran/ N, N-di net hyl formam de (4/1, 4 nlL) pas
added dflopwi se a solution of | cis-[rac]

t-bytyl ester (
etr gﬁéﬁk@?ﬁ‘an/ N,
After the ItTon was
stirredsth ice €odling f

¥ oo Lk Ak

4-(4-Chlorophenyl)-1,2,3,6-tetrahydropyridine hydrochloride (Lancaster, 1.00 g,
4,35 mmol), triethylamine (0.92 g, 9.13 mmotl), 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 rnixture 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-

i met hy| PshMA de (1 Vi,
rrpl eatcabnem er {é}ﬁ“ ur SAaoH




20 minutes. Then 3, 4-dichl or obenzyl chloride (Al drich,
239 ng, 1.14 mol) was added, and the m xture was

%gﬁg %o roomtenperature and stirred for 20 hours.
QUL was poured into a saturated aqueoBET/EP2004/002339

solution of anmmoni um chl ori de (30 m ), and the

m xture was extracted wth ethyl écetate (3 X 15 nL).

The ¢ ni ¢ rs were washed with water (2

X zﬁe‘%ﬁ“ org ?W%Wd&é » SgdnsH Prmwel Hardsotatalyterpmount of
( 1I Oérrﬁ@lnz_ittﬁmbﬂe (Addngchy We@&efxd@l\é&r Tﬁé‘ﬁ%&{lﬂe% @ﬁg&fﬁ' r%.imn terperature
su e was er oncentrated In
vacugg?o 0i ?}LeSMae THELH ut’(qi’dgd?fg‘ 5\#@ & gk was added, and the
puripiiee way stitredsfior 30 inimeegeiroom hem ‘amga" AMeynikivRe Qs diluted with
§ A éﬂ%@ alfdte O mEPhd Pt 3 AP et o?ga%fig 1%%9 wah sepa}ate%c l.nd the

c h | ﬂ&P%ﬁéﬁgﬂ yasyxtractad withiethyl atstate (2 51§ inL)- Rhyceamlyipederganic layers
divwige 1 €T
| divege dvadtiat ROk oAb Mﬁ%‘*ﬁéﬁ@ﬁ%&‘%‘é‘%ﬂtﬁz 1B Hixture was

| or,l ess oil . ,WO 2004/,0804
ﬁtf-‘-%% |cgneengrpted in vacuo to give cis-[rac]-4-(4- ~chlorophenyl)-3,4-
[ r difiyddexyBiperiinextydar¥oxiyic edid erebhgTter ($64(3g,4: 1‘1' LﬁHJoP 69%) as a

e ) - pi per|d| ne-1- carboxylic acid tert-b
Ob?éﬁg‘@ﬂ "OHO Benryl bromde ,0C ,..0 C NNaH

THF/OVE (4/1) G C 0 O 5 To an ice cold sol uti on of
cis- [Esampla2(4- chl or ophenyl ) - 3- (3, 4-di chl or o-
benzyl oxy) - 4- hydr oxypi peri di ne-1-car boxylic add

E Zfi?‘fﬁ“g’gl}*t‘*"‘%"%ﬁ‘“’ PR RS B o oyt (R i 1
g ﬁﬁ’uLSJlI? bﬂgﬁﬁt@hwse After stirring with ice

cool ing for ten mnutes, benzyl brom de (86 ny, 0.51

nmol ) was dided foIIovved by N, N-di net hyljormam de (0.5

m.) . The ling bath was 10 renoved, .-:o the m xture
G

was war e roomterrperature and sti for 3

hours. Sewer al f th wer e ~agtled, and t he
m xture wa \‘Qﬁbfqregﬁémg’l ‘gdrg?ﬁy'a‘gl&‘f’ﬁeratureoﬁer 1 heyr .
S partl “?n"e;{)ﬁfen et Hyl AcC et+at 2OCl

The m xtufe

nm.) and rat ed aqueOus um chlor jide sol on
(15 nL). THe ofganic |ayer was separateéd, and the g

aqueous | (5/%3 extracted with ethyly St,ke (3 X 15
m.). The

15 To an ice-cold suspension of sodium hydride (62 mg, 2.6 mmolL) in a mixture of

tetrahydrofuran/N,N-dimethylformamide (4/1, 4 mL) was added dropwise a solution of
¢is-[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 mixtiure was stirred with ice cooling for 15

20 minutes. Then 3,4-dichlorobenzyl chloride (Aldrich, 239 mg, 1.4 mmol) was added, and

25

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 (1X20
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- frac}-4-(4-
chlorophenyl)-3-(3,4-dichlorobenzyloxy)-4-hydroxypiperidine- 1-carboxylic acid tert-
butyl ester (310 mg, 61%) as a colorless oil.




15 conbi ned organic | ayers were washed with water (3 X
30 nL), saturated aqueous sodium chloride solution

20%3 Og&d dri ed over anhydrous magnesi um sul f ate.
he"m xture was filtered and concentrated i n PETED2000002339
gi ve cis-[rac]-4-(benzyl oxy)-4-(4:
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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
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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 i1 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.

Example 4

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

Cl cl

&7 0 HCL, E,0 »0
R ﬂcl Y - ‘“O\—Q-Cl




15 di hydr oxypi peri di ne-|-carboxylic acid tert-butyl
ester (Exanple 1) and 4-nmethoxybenzyl chloride

foI | owi ng the procedures used in Exanples 2
éﬁdﬂy/&%ﬁ ch was used wi thout purification. BERGHEP2904002339

cis-[rac] -4, 4-[ benzyl oxy- (4- chl%{ophenyl )1
-3 hydroxypl peri di ne CI C O T50%  F4l CHzZCl 2 '

2004/ SEEQ%JOASPE??%’% é%ﬁ@"&l%ﬁ&ﬁ)é (54 dlc%ilorgpenzyloxy)—
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ac BT e AR pea o oD celasch 4 (bemioxy)-s-(e chlorophenyl) 3-(3.4-

[ r&cﬁh@h@n@ﬂ@bﬁlﬁﬁﬁiﬁ&mmaﬁ&%ﬁwm Solldy(UB@HEPEPRY. 1
di ne (150 rTg) as a white powder. Mass spectrum (ES)

Lrec “E 4 b atest o Tae SR MU H R foung 7o
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[rac] -4, 4-[ benzyl oxy- (4-chl orophenyl )] - 3- hydr oxypi peri

10di dﬂﬁ[raé]%&ﬁiﬂoﬁwl-(é&ﬂ&o-

15

20

BE: ne-1-
(16 9, rm}glb Whoadl ng capamty 0. gg %Z?XY %le&dl !
Arcﬂlc# CP‘H@ ivhese i i sopropyl ethyl anine (13 ni,

76. 7 mol ) I| n N- nmet hyl pyrrol i none (12 ) was heat ed

at 60C ovefnight. The resin was filtere and vvashed

successi w W th CH2C12, and MeOH T esi
dried at hi gh vacuum
| wOH " 1. 4-Methoxybenzy! chloride

NaH, THF/DMF {4/1)
2. Benzyl bromide, NaH N

THFIDMF (4/) _
c»’k | OA\O’k

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

;[l D / 59% TFAICH,Cly . —j‘OH

N
O'A\ /k Ay
Molecular Weight = 317.81
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15 overnight to provide resin-bound
4,4-[benzy|oxy-(4-ch|oropheny|)]-3- hydr oxypi peri di ne.

le 8
CW§2 H44180464- Benzy| oxy- 4- (4- chl or o- phenyl ) - 3- subgd
d piperidine library.. GCeneral procedure d d 5&1%&4/002339
RX, iBuX , O|II) McOH 11 OCHi-i2t-ACE-Cl R1,,0\ R
Nd OO 20 WD 2004/ 080460 PCT/ EP2004/ 002339 - 25

To a Sﬁ%@@gl‘%@ewlmﬁ -(t-tdomephringl)- 3-(4-methoxy-benzyloxy)-piperidine-

| ;aapkﬂﬂoﬂyﬁcmﬁ%g( Qs‘%ext(@kgﬁﬂlgg £ I?UL-O? Popmpligyas dissolved in 50%

:E‘%X P eridi 31
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O %a ted ih ackio L TREFe: de

pore ):lz acko SIRYE wR Ot ard in 11'@%}&‘&%&3}%” he to provide cis-

£ (BT P eorlokt bl oropt 77&5”&%0%@450 s it

reslowdmsl\’ffasdapeataﬂnaﬁiﬂj [hstreaNdecsssi vely with
N, N- di et hyl f or manmi de, tetrahydrofuran, nethanol,

di chl on e, and diethyl ether. The resin was
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hours at room tenperature, the resin was filtered off

and washed with 1%-dichl oroethane (3 x%2 nL). 10 The

filtrate was evapesat ed ' vacuo. Dry han 2 n)

was added to th and the sol eat ed
at 60C for 3 hou e~x0l uti on was
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vacuo to provide t-cl'ﬁecF eS| r &goRsredeluct . he rmnner
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Nomencl at ure Specfjrum Al kyl halide (RX)N ( ES)
4- Benzyl oxy4- (4- LUOROBENZYL ( Mor o- ph [)-3- SA
BROM DE 444 &0 (3, 4-di fl uoro-

A mixture of cis-[rac]-4,4-[benzyloxy- (4-chlorophenyl}]-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
washed successively with CH,Cly, and MeOH. The resin was dried at 40°Crhigh 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

i} RX, tBuOK

i} MeOH
b e e
ii) ACE-CI

o OH




(Al drich) H benzyl oxy)-pi peridi ne Ml ecul ar Wi ght
=443. 92 DI DI FLUOROBENZYL 4-Be F roto r 8B BROM DE

h 34- 444 (2,6-difluoro- (Aldrich) F
benz;%@g'{;? pi peridine Mol ecul ar Wi ght = 443. QPCT/EP2004/002339
2- PHENYLBENZYL 4- Benzyl oxy- 3- BROM DE (bi phenyl -2- 8C
o yl met hoxy)-4-(4- 484 (A drlch’) chl or o- phenyl)- /

Mol 94. 04 ALPHA- BROVD-
e s Taa Ry ot A oot it e -Sriclbppayiony G sRlorrpayD]-5-
pl b wp&dlmﬁﬁxar@ﬁled’t R@thchgyd. myi‘lﬁbmdahmfth%a :0.96 mmol/g) and
NS

P2004;1§%§?§§%°%n%ﬁ%@%‘ﬁ@3@ 1fes potassium t-

Ex %ﬁ?l@,ﬂeﬂ 6adEin Nahd ol T mnSpk dften stirridigley todra kdngieerature
5( RRerkiES) thetedh JEORENEY Lo s B tx&cgé%lgég %m%@\?ﬁ%étﬁ%%ommlde,

L b st i, i it

4580¢/ g BRoMuBRNG g BarkyioeBt dérdformate (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 (3x2mL).
10 The filtrate was evaporated i 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
Allyl halide (RX) )
5,4-
DIFLUGROBENZYL D_Q & Senzyloxy £ (4
$A |BROMIDE va o e meryl)-3- 444
(Aldrich) § benzyloxy)-piperidine

Molecular Weight = 443,82

2,6-
DIFLUOROBENZYL O_Q ﬁenzylgmr—4—(4-
88 [BROMIDE \,@ o gfgj-&)u (;32)5:_1)-3- 44
(Aldrich) § ¢ benzyloxy)-piperidine
| Motscular Welght = 443,92
2-PHENYLBENZYL p ?gﬁfff:g;;”;”'
BROMID o 2.
8¢ g ° O Ylmethoxy)-4-(4- 484
Aldrich chioro-phenyl)-
( ) O piperidine
[ Molecutar Weight = 484.04
ALPHA-BROMO-P- -Q ﬁ}h%ﬁ.e;ﬁgﬁé'@'
8D TOLUNITRILE o p \@//,N PiPC]_'i dj_n-3.. 433
(Aldrich) yloxymethyi]-
H benzonitrile

Malecular Weight = 432,95




SF BROM DE oo f brono-benzyl oxy)-4- (4-chloro-phenyl)-
487 (Al dri ch) cur piperidine x Mol endar Wi ght

DI FLUOROBENZYL 4-Be ~ Coro
éﬁg‘]ﬂ§’§§ﬂ4f“ (34 SG BROM DE 444 (2, 4-difluoro- PCI/EP2004/002339
(Lancaster) x F benzyl oxy) - pi perj di ne Ml ecul ar Wi ght

40.92 2-CHLORO 4- 4-Benzyl oxy- 3-{2- FLUOROBENZYL i ~

c hforo—4=f+uoro—8H-BROM-DE-benzyl oxy)+4=-(4- 460

ch] or o- phStartipe Makatabast ér) pi peri di nel Mol ecul ar Mass
V| Bxampl6D. 37  METHYL 4- [Prodi@ROVMOVETHomendlature Spectrum
4-1 4- Benzpllopt saldde((®BX)0 chpl or o- phen7l) Bl BENZOATE (ES)
pi ipet-eH-A-3—466—y-oxy- yll-henzoicl (Aldrich) acj

ht=465.97 [1 3, 5- R(BEI\IZn

avi
met hyl esfter Ml ecul ar i

i 4 4 Be |B-MITRGHEHNZE, P 3- 444 4_3316

(3, 5-di fl{BROM®EOE (Lancas F benzy 3-17313%5% neg

Ml e ar| Wi ght 443.92 nitro-benzyloxy)- 453
(Lancaster) ¥ piperidine

O
Molecular Weight = 452,94

f
3-BROMOBENZYL p 4-Benzyloxy-3-(3-
gp |BROMIDE o bromo-benzyloxy)-4-
487
' \Q (4-chloro-phenyl)-
(Aldrich) 8 Ipiperidine

H
Molecular Weight = 485.83

2,4-
DIFLUOROBENZYL p ﬁ:ﬂgﬁﬁ)—(ﬁ-
8G B - ~3-

ROMIDE \/Qf‘ (2,4-diflaoro- 444

(Lancaster) N ¢ benzyloxy)-piperidine

Molecular Weight = 443,92

|
2-CHLORO-4- 4-Benzyloxy-3-(2-
FLUOROBENZYL D_Q chloerlz)ﬁ-f}gom-
8H |BROMIDE benzyloxy)-4-(4- 460
chloro-phenyl)-
(Lancaster) piperidine
Molecular Welght = 480,37

METHYL 4-
4-[4-Benzyloxy-4-(4-
(BROMOMETHYL) chloro-phenyl)-

0
81 ° iperidin-3- 466
BENZOAT o -~ [Ppert
: \’O’(O yloxymethyl]-benzoic
(Aldrich) acid methy! ester

Molecular Weight = 465.97

3,5-
DIFLUOROBENZYL. p fﬂlBenzvlﬁxy-% (;1-

8]  [BROMIDE / o, v, pheny )-3- 444
(Lancaster) benzyloxy)-piperidine

Malscular Welght = 443,92

!
3-CHLORQ-2- 4-Benzyloxy-3-(3-
FLUOROBENZYL _Q chloﬂ—fﬁgoro(-
8K |BROMIDE o v@ benzyloxy)-4-(4- 460
chloro-phenyl)-
' F piperidine

(Lancaster) -

Malecular Weight = 460,37




3- CHLORO 2- 4-Benzyl oxy-3-(3- FLUOROBENZYL

chl or o- 2-f 1 uor o-

B 2Rl

Starting Materiab Mass

yl) -

8K BROM DE benzyl oxy) 4-(4- 460 DI
(Lancaster) F piperidine Ml ecular
37 WD 2004/ 080460 PCT/ EP2004/ 002339 PCTAP2004/002339
Exanpl e Product Nomencl ature

Spectrum Al kyl halide (RX) (ES)'z" 2,5- / \ 4-Bel0

Dl GHEEREBENZ—(—t—eht-oro—phen—4yl }—(3-— 8L BROM DE. 477
(2, 5- di chli$emingMatedsit er )] benzyl oxy) - pilperi di ne Mass
Mol Beartiple | W\ei ght =47&83 Dl [Ptoduct 0 4 DI FMORBEMLYL Spectrum
4- Ben chl (ﬁlkylﬂiahde@m[))(S 8M BROM DE 44 (Aldrich) HH (ES)
be ‘|Z'y': oy r\: pcrl di-re-MNoliecul ar \ =443 92
4- ( TRI FL I / \ 4-Benzy ox)-4-(4- 8N METHYL) BENZYL
- FF chI _ y 7 BROM Dfz.§ i
trifl ﬁﬁ’@h@%@i o | di ne euzl}éhg tll)(i
Mol ec ar 75.94 4- ZYL (2,5 d;chlof 477
4- Benzyl o&mﬂ&gﬂ 80 BROY Chl or SRR st
Molecular Welght = 476.83
2,3-
DIFLUOROBENZYL O_Q i‘f&zﬁﬁzﬁ)‘ &
8M  (BROMIDE \’QF (2,3-difluoro- 444
( Aldri Ch) y ¥ benzyloxy‘ )-pzpendine
Molecular Weight = 443,92
4-(TRIFLUORO- \
METHYL)BENZYL O_Q DR Erkusy
N ¢ {chloro-phenyl)-3-(4-
8 BROMIDE \,@/\: trifluoromethyl- 476
_ benzyloxy)-piperidine
(Aldrich) Malecular Welght = 475,84
4-FLUOROBENZYL p 4-Benzyloxy-4-(4-
BROMIDE chloro-phenyl)-3-(4-
80 P
_ °\/®’ ) fluoro-benzyloxy)- 426
(Aldrich) piperidine
M?tewlarWeigN = 42553
4-BROMOBENZYL- _Q 4-Benzyloxy-3-(4-
BROMIDE bromo-benzyloxy)-4-
8P 0 Xy
_ \/Q’Br (4-chloro-phenyl)- 487
(Aldrich) piperidine
Molecular Weight = 488,83
f
3-FLUOROBENZYL p 4-Benzyloxy-4-(4-
BROMIDE chloro-phenyl)-3-(3-
8Q ' \,Q fluoro-benzyloxy)- 426
(Aldrich) F piperidine
Molecular Weight = 425,93
1
ALPHA-BROMO-O- p iﬂ{iﬁeﬂ;ﬁr i
8R TOLUNITRILE \{9 piperidin-3- 433
Aldrich yloxymethyl]-
. ( ) y N4 benzonitrile
Molecular Weight = 432.85




fl uoro-benzyl oxy)- 426 (Aldrich) piperidine H
Mol ecul ar Wei ght = 425.93 4- BROVOBENZYL- 4

- -3-(4- 8P BROM DE brono- benzyl oxy)-4 /
%gggﬁfl%érogg%henyl )- 487 (A drich) piperidine VBCEEBM04/002339

Wi ght 4% 83 3- FLUOROBENZYL | \é_ Benzyl oxy- 4- (4 8Q
BROM DE - chl oro-phenyl)-3-(3- 426 /

fi = i f

Wi ght = |S@stiggMatarials- BROVMO- O- 2- [ 4- Bgnzyl oxy- 4- ( 4- Mass
TQESIPRIILE chl or o- pheny|Predi8R pi peri diNengencéBseet h Spectrum
(Al drich)jAlyylbalisle (RE) tri| e Mol ecul ar Wi ght=43295 WO | = (ES)

2(04+686466—PEH-ER2864+-0p 2339 28-St rial.
Miss Exgnpl e Product Nop&hcl ature Spgctrum Al kyl

hdl i de ( RALPHAESROMO-ALP M\ {3-[¢-Benzyloxy-4-(4-
34[ 4- Eenzyogwng TOLONET chl or|ehlpreephanyl)ss

pi per8 din-3- 433 (Aldri xyrrmpﬁyﬁip-s- P - 433
bénzoni t f{Alericiybl ecul ar Meilght =43395" 4ylexpnedmtloxT- 2-

\'|/ \ 4-Benzyl' oxy-4-(4- N |benzonitrile

Molecular Weight = 432.95

4,5-DIMETHOXY-2- 4-Benzyloxy-4-(4-
NITROBENZYL ~ chloro-phenyl)-3-
8T |BROMIDE o N |(4,5-dimethoxy-2- 513
. A nitro-benzyloxy)- -
(Aldrich) N o piperidine

Molecular Weight = 512.99

o |CROTYLBROMDE p 4-Benzyloxy-3-but-2-
] °© ~. enyloxy-4-(4-chloro- 372
(Aldrich) i phenyl)-piperidine

Molecuiar Welght = 371.91

1-BROMO-2- _Q 4-Benzyloxy-4-(4-
gy |PENTENE o chloro-phenyl})-3- 386
_ O pent-2-enyloxy-
(Aldrich) piperidine
[Motecutar Weight = 385.93
2:3:6"TRIFLUORO' ‘Q 4_Benz.yloxy_4_(4_
B Po—/ E chloro-phenyl)-3-
8W |BENZYL BROMIDE (2,3,6-triftuoro- 462
(Aldrich) ! benzyloxy)-piperidine
Molecular Weight = 461,91
1
1-IODOBUTANE D_Q 4-Benzyloxy-3-
8X ‘ o butoxy-4-(4-chloro- 374
(Aldrich) phenyl)-piperidine

Molecular Weight = 373.92

1

- 4~CHLORO-2- 4-Benzyloxy-3-(4-
FLUOROBENZYL p chloziz—gl-f}l?lroro-

8Y |[BROMIDE o \’_Q—GI benzyloxr)-4-(4- 460
_ ) chloro-phenyl)-
(Maybridge) N F piperidine

* [ Molecular Waight = 460.37




NI TROBENZYL | ~ cbl oro-phenyl)-3 ST BROM DE

(4, 5-di met hoxy-2- 513 nitro-benzyloxy)- (Al drich)

W ' i di ne Mol ecul ar Weght =51299 CROTYL BROM DE |

-W(? 2§H4ﬁ‘-§@3gzyl oxy-3-but-2 8U ,,---/ PCT/EP2004/002339
enyl oxy-4-(4-chloro- 372 (Al drich) phenyl)-piperidine

Mol ecul ar wei ght = 371. 91 1- BROVD?2: 4- Benzyl oxy- 4- ( 4-

8V, —6—chloro-phenyl })-3-.- 386 _N-~ pent-2-enyl oxy
(Aldri ch) |pafekinditegalMol €cul ar Wi ght =365. 93
' LUORS: VT 4 Mass

2! \gﬁﬁ]ﬂ- b - (0] - 4_ A
BROM DEIBF AlRyiGhiderey | )gpd}%l%g X%/ / EZF@&&%{%_UOI‘ 0 Spcggg;:m

( Abeeich)H-f—benzyl oxy)-piperidine Ml écul ar Wi ght =

461.91 1- 4%%%35 4 Berlzyl oxy- 3- 8X
buf oxy- 4- [#22 = 374 |A\dF1Sh) phetdBngyloed-@ ne
Mol ecul ar T\I"H BENZYD2 41Ck “s 2- \ @yroino-2-fluoro-

4- Ben4| opBR E FLUORCBENDY, Bhl dreozdofy)etde 8Y| 505
BROM DE Oé&ﬁ_enzyl 0z.-)-41(4- chl ¢abdorphpdayyl)~

(Maybr i dg#9Rch) pi peri di ne¥’ Molecul ar [pipergtine460. 37
s 460_PCT/ EP20047°6t70%85 5229 St arti ngMat eri all

Mag s I Nodnsncl ature Spe¢trum Al kyl
hal i de (R :6?"%%&%1&0- p 4£]laenzy1§xy;§)_(§.
8A BENZYL BRO cnloro-phenyl}-3-
: MIDE "@r‘ (2,4,6-trifluoro- 462
(Lancaster) F benzyloxy)-piperidine

Molecular Welght = 461,91

2,4,5-
TRIFLUORO p 4 Benzplozyd (4
8Ab [BENZYL BROMID chloro-phenyl)-3-
E \—éﬁ (2,4,5-trifluoro- 462
F benzyloxy)-piperidine

{Lancaster) H
Molecutar Weight = 461.91

2,3,4-
TRIFLUORO  |o p Benzyloxy-d-(4-

8Ac [BENZYLB {chloro-phenyl)-3-
‘ ROMIDE "Q: (2,3,4-trifluoro- 462
(Lancaster) N £ benzyloxy)-piperidine

Molecular Weight = 461.91

In the assay described in Bxample 28 the compound of Example 80 showed an ICs
of 19,8 pM.

Example 9

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

Cl

cl
OH
o \OH 1. Benzyl bromide OH
NaH, THE/DMF (4/1) e
j\ ,'< 2. 50%, TFA/CH,C,
N
5 H

cis-{rac]-3-benzyloxy-4,4- (4-chlerophenyl)-hydroxy]piperidine was prepared
from cis-[rac]-4- (4-chlorophenyl)-3,4-dihydroxypiperidine-1-carboxylic acid tert-butyl

0)



4- BROMO- 2- - 4-Benzyl oxy- 3- (4- FLUOROBENZYL
brono- 2-fl uoro- 8Z BROM DE ?~~ 6r benzyl oxy) - 4- ( 4-

@@ﬁg%q@h%%o phenyl) (Aldrich tl piperidine Ml ecul ar

4.62 2,4,6-TR FLUORO 4-Beni | 't oxY- 4PCREPZ904/002339
/ of \ /| Moro phenyl) 3 462 SAﬁ BENZYL BROM DE c
(2,4, 6-tdfluoro- (Lancaster) be leoxy) pi peri di ne

Ry T it

ZxgoplesZ gudfor o (Lancaster) H F benzyl oxy) - pi peri di ne
l\/bl ec | ar Wei ght =461. 91 4- Benzyl Oxy-4-(4 -
2,3, 4-5 YW W SAc BENZYL BROM DE
chl or o- phenyl ) -3- 462 (2 3,4-trifluoro- (Lancaster)

B S B el i
IC50 of 19,8 M Exarrple 95

cis-[rac] - 3-berryl oxy-4, 4-[ (4-chl orophe &/I ) - hydr oxy] pi
OH

peri di ne
~OH O\Q ArgoPore-Cl

i-PrNEL, NMP

60°C N

: ®
This resin-bound compound was prepared from cis-{rac]-3-benzyloxy-4,4-{(4-

chlorophenyl)-hydroxylpiperidine (Example 9) following the procedure used in Example
7.

)

Ir=

Example 11
10 cis-[rac]-3-Benzyloxy-4-(4-chlorophenyl)-4-substituted piperidine library:

General procedure

cl
ne
e i) RX, 1BuOK
i) ACE-CI
N%

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

iif) MeOH
e — e ——

~ In the manner desc:ribed above, the following compounds were prepared.



OH 1. Benzyl bromide OH NaH, THF/ DMF (411) N 2.50%
TFA/CH2CI2 H O O ci s-
o%%]w&o?&nzyl oxy-4, 4-[ (4- chl or ophenyl ) - hydr oxy] pi peri
Inewas prepared from PCT/EP2004/062339
cis-[rac]-4-(4-chlorophenyl)-3, 4-di hydr oxypi peri di ne- |
-carboxylic acid tert-butyl WO 4/ 080460

P 1662339 30—ester—{Exanple—1)—and-benzyl
br Al Staiie) Mbelikow ng the procedjire used in | Mass
Ex 2 and 6. Exanplg 10 - bound
[ rlac] engyl W(@ (4-chl lgﬁ)z{p%enyl &5’%‘%9 YhIRer | SPectrum
ﬂli ne C%mm:fsq N eTh' O~/ A{JgoPgr e C dl -Pr2Net, | (ES)
cc is resin-bound co moun was
priepar ed § gorRisudiicpe] |3- benzyl gy- 4l
chl or ophdnyl ) - hydroxy? Pacidi Exam %E@YIOWT((%W ng
cils- HAG) g@*@xﬂ%&%& = ammrai?hbsﬁ).‘?’ut cff 45
piperidire l'ibrary: (%é%
0|0 O | )j(IR¥casteBUOK o i | i Paemﬁ)@)-pipehldﬁe
N| P QO K cis-
[ fac] - 3- Egeglzyl oxy-4-(4-¢ Esubstitared
pilperi di fié"was prepared 3B Gizfoxy-4
- 3- benzy [RGHUOROBENZYTL H hx}[ N
(4- chiBor bpfisRbi- hydr oxy chloro-phenyl}-& 477
(2,5-dichloro-
(Lancaster) Molscatar Welght = 476,63 |benzyloxy)-piperidine
2,6-
DICHIOROBENZYL | ‘fﬁ;? >Benzyloxy-4-(4-
11C  [BROMIDE ou{= (Ploro-phenyl)-4- 477
(2,6-dichloro-
(Aldrich) Molsculer woignt=47663  |benzyloxy)-piperidine
2,6-
DIFLUOROBENZYL | Z:{% > Beazlaxy 4-(2-
hloro-phenyl)-4-
11D |BROR ) a4
AIDE " @ (2,6-difluoro-
(Aldrich) Molccuier welgt=4s322  |Denzyloxy)-piperidine
3- ci /
METHOXYBENZYL O_QD > Deaylony &
11E chloro-phenyl)-4-(3-
BROMIDE @ 438
methoxy-benzyloxy)-
(Aldrich) Molecular Weight = 43796 [piperidine
2,3,6-TRIFLUORO e F:Q_F 3-Benzyloxy-4-(4-
11F  [BENZYL BROMIDE y @ chloro-phenyl)-4- 462
(2,3,6-trifluoro-
(Aldrich) i Molectlar Weight = 481,51 ‘benzyloxy)-pipeﬁdme




15 (Exanpl e 10) and al kyl

procedure used in Exanple 8.
e foll ow ng conpounds were prepared.
60 PCT/ EP2004/ 002339

W isal

brom de follow ng the

In the manner

descri bed

VWO
-31 Starting MAEEEPH04/002339

Mass Exanpl e Product I\Iorrenclugqge Spectrum Al kyl
hal i de (RX) (ES) 2,4,6-TRI FL C, 3-Benzyl oxy-4-(4
1gASB t—BROVHBE—+——¢hter6—pheny ) —4—462
i fStarﬁhQMafd;ancclst er) MO ecJ rjWigwi6l. 91 Mass
xY) - plperldlne 2, e [,9x3 4~ 4-
BN %mm > oy oro-phelﬁ‘fﬁnn apyg | Spectrum
(2,5 (}ﬁﬂé I (Lancast er) |Mol ew ar (ES)
.7RQ’2 benzyl axy)4piperidine 2.i6- 1a
3{® 4- (45. g
fl/ cblor0| E%FWXL @ 47 jE
Mpl gyhzar [BRENMHPEA76. 83 e pe?hlfeﬁOr@henxD 6
W ~ 3-Be M $lbenzyloxy)-
cihl oro-p i dri ch) Ml.ecul.ar
Viei ght =43, 92 benzyl oxy *’é‘P"i“"EHT‘fT? ppenging o
I-F NZ Y- vhllnrr_nhon\ll\ 4 /Q
1 8 drich
Nbl ecul a I ne ﬂg BZY? -4
chloro-phenyl)-4-(2-
phenyl)-4-( 240

H
Molacular Weight = 439,96

fluoro-3-methyl-
benzyloxy)-piperidine

Example 12

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

Cl

OH

Iz

Cl

ArgoPore-Cl R

i-Pr,NEt, NMP

60<C

Cl

Cl Cl

®

This resin-bound compound was prepared following the procedure used in
Examples 2, 6,and 7.




2,3, 6- TRI FLUORO 3- Benzyl oxy-4-(4- 11F BENZYL BROM DE /
F chl oro-phenyl)-4 / 462 (2,3,6-trifluoro- (Al drich)
i ght =461. 91 benzyl oxy) - pi peri di ne
“&%@%%460 PCTI EP2004/ 002339 32 Starti ng Nai(EF"EEF""“’“‘m”
Mass Exanpl e Product Nomencl at g%e Spectrum Al kyl

hali de (RX) (ES) 2- FLUOROBENZYL

3- Benzp s 1 (4- 1IGBRO\/IDENFchloro-phenyl)-4-(2
| 426 _"Fi uioro benzyl oxy)- (Al drich) Maw ar Wi ght

42 [ i di_he FLUORO-3- a/ \ 3-Be o 4- 4-
wé?@@é%ﬁ&?@ewlﬁé%élthm@rheammﬂémb)sum@plp@m :DE
\ / fluoro-3-nethyl- 440 (Maybridge) M. ar WigN

=439. IBererd pydcadyre- pi peri di ne Exanpl e 12 Resi n- bound
3-(3,4-dic|iIorobenzonxy) 4, 4- [(4-ch|oropheny|)-hydro

xyl pi peri dhi e (ttl cl , OH_,O- grgoPore Cl O
i -Pr2NEt, NWP N H 110 5 Th| s jf est n- bgund
conpound was [ ex ared llowng th

by ocedidme used in
Exanpl es 2, 6~2nd 7! 2004/ 08044 bCT, 004/802339

- 33- Exarrple 13 OH

i) RX, tBuOK
ii) ACE-C!
N . fif) MeOH N
‘® §
5 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)-
hydroxylpiperidine (Example 12) and alkyl bromide following the procedure used in
Example 8.

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

10

Starting Material: Mass
Example . Product Nomenclature Spectrum
Alkyl halide (RX) (ES)
F 4-(4-Chloro-phenyl)-
4-FLUOROBENZYL ﬁ 3.(3,4-dichloro-
134 |PROMIDE S [penzrloxy)4-4- 496
( Aldr Ch) i . a fluor O—beIIZYlOXY)'
Molecular Weight = 494,62 PIP eridine
4-BROMOBE - {&-Bromo-
B;QO . NZYL ‘QB( benzyloxy)-4-(4-
13B MID e o\,@"“ chloro-phenyl)-3- 556
(Aldrich) “ (3,4-dichloro-

Molecular Waight = 555,72

benzyloxy)-piperidine




4- (4- Chl or o- phenyl ) - 3- (3, 4-di chl or o- benzyl oxy) - 4- subst
ituted piperidine: Ceneral procedure CI C C C R

Wﬁiogﬂ(ﬁ&ﬁﬂlo 9RY, tBuOK ,010 U) ACE-Cl C1 N. i i}c%ﬂﬂo%ozsw

4- (4- Chl or o- phenyl ) -3-(3, 4-di ch%@_r 0- benzyl oxy) - 4- subst
ituted piperidine was prepared fromresin-bound

le 12) and alikyl brom de Mass
roce ure use le 8. In_the

sc |bed above, thed?r(?all‘avm ng | corbYReRFdatuker ¢ | Spectrum
lgthéﬁt(ﬂb IMat eri ah Mass Exanpl e Product| (gs)

— > W
T
Q.
- D
o
X
=

chl orooenzyl OXy =4, 414 (,in'r%u ophenyt)-=

K \ Ab-ey—hali-de(RX) (ES) F

4r ro- phenyl)- 4-fFl ENZYL i 43 %hfgdi bl or of
1 ool cl bend -4-(4- 43[@% AP‘(P?’F’Z‘)&)‘
ol f | uor{PIBEDQROBENZ Y | ght =4$4(%2-didhpeen+ di ne
4

- ( I OB a4+ ENZ B DE ki

engi’/(lgoxggow(l)gggss A \O'TGZhg;/I al (eggﬂ&&')éﬁf 04f 0- ol4
| ewl arf\ei ght =555. 72 |bghzyl oxy ™ pi pﬁﬂﬂmmé)ém@loxy)—

004/ 08(ABOCRET) EP2004/|@62698x-5284 St fi irngy Mat er i al -

NBss-

o~

2-CHLORO-4- o 4-(2-Chloro-4-fluoro-~
FLUOROBENZYLBR ﬂ benzyloxy)-4-(4-
13D |oMIDE g \_,Q'q chloro-phenyt)-3- 530
N a (3,4-dichloro-
{(Lancaster) Molecuiar Weight = 529,26 benzyloxy)-piperidine
4-(2-Bromo-

2-
BROMOBENZYL benzyloxy)-4-(4-

Br.
’ ™0
138 (PROMIDE \,.Q'c ! chioro-phenyl)-3- 556

“ (3,4-dichloro-

(Aldrich) -
Molacuer Weight = 655,72 benzyloxy)-piperidine
4-(TERT- ' 4-(4-tert-Butyl-
BUTYL)BENZYL () benzyloxy)-4-(4-
13F  [BROMIDE ° VQ“ chloro-phenyi)-3- 533
o (3,4-dichloro-
(Fluka) Molecaar Weight = §32.64 benzyloxy)-piperidine

) 4-{4-(4-Chloro-

ALPHA-BROMO-P- ﬂ phenyl)-3-(3,4-

TOLUNITRILE > . dichloro-benzyloxy)-
v@: piperidin-4-

(Aldrl‘:h) Molecular Weight = 501.54 YlOXYﬂlethY].] -
benzonitrile

13G 502

4~(3-Chloro-

cl
3- CI'ILORO BENZYL p benzyloxy)_4.. (4..

13H BROMIDE_ chloro-phenyl)-3- 512

(3,4~dichloro-

(Aldrich) -
Molscular Weight = 511,27 benzyloxy)-piperidine




Exanpl e Product Nonencl ature Spectrum Al kyl halide
(RX) (ES) 2,4- F 4-(4-Chloro-phenyl)- D FLUOROBENZYL
:‘Y&?ﬁa@@b | oro- 13C BROM DE ¢ / benzyl oxy)-4-(2, 4-

uor o- benzyl oxy) - (Lancaster) Nbl ecul BCT/EP2004/002339
Wei ght 512.81 piperidine 2-CHLORO 4-
4- (2- Chl or o- 4-f |l uoro- FLUOROBENZYVEBR | i ,1

4—(-4-13D-OM-DE-o-L_chloro-phenyl)-3- 530

(3, 4-dijchl oro-_ (Lancagter) Mleatarwoj ght =529. 28
be tasting Matesiali- ( 2- Br onp- 2- BROMOBENZYL ~Br 1 | Mass

zyl ox
benk Y%/)4 (4 13E BROM DE cBtatuet pheny| ) N@meb&sture Spectrum

(Alfdrich) (n Adkfl BakdedRENI pro- Mol ewl or Wi ght =555, 72 BS
bezyl oxy)l- pi peridine 4-{TERT- | 4-(4-tlert-Butyl - (ES)

be;zyloxy) 4—

BUTYL) BENZYL | benz)4oxy “4-(4 IBF BRW TDE ¢ 7
chl or o- phényl )-3- 533 -dlichl oro-  (|FH(8iBrpmbbl ewl a

h =532¢%F BNGYL pi ooy i N 4- ‘
Xﬁ?’ : @mﬂeny??gn 2 eG TOL_[ ﬁlf‘%{ E@' ‘?(9
di ¢hl oFo- henzyl oxy) " 50 , pi é@f’icuphf‘-ﬂéﬂ) 3 556

Mo| ecul ar 501. 84 y dgile a
4-( 3- Chl OIQ\Sﬁé:%IEQZHL Lt_,la,wm(,@ss;;gnzyl xy 4 (4 1
BROM DE c|\ / 1 chl oro- henyl )-3- 512 ]%‘) r‘BlP@l

(3} 4-di chloro-
4-(4-Chloro-phenyl)-

2-FLUOROBENZYL p (3,4 dicklono-
137 ({PROMIDE ° v@f”‘ benzyloxy)-4-(2- 496
(Aldrich) “ fluoro-benzyloxy)-
Molacular Weight = 454,82 piperidine
3,5- 'R 4~(4-Chloro-phenyl)-
DIFLUQROBENZYL, ‘/Q_‘ 3-(3,4-dichloro-
13K (BROMIDE K OVQ’” benzyloxy)-4-(3,5- 514
y “ difluoro-benzyloxy)-
(Lancaster) Molecular Welght = 512.61 piperidine

3-CHLORO-2- 4-(3-Chloro-2-fluoro-
benzyloxy)-4-(4-

F,
FLUOROBENZYL |o ggj o
13L |[BROMIDE %\/@; chloro-phenyl)-3- 530

(3,4-dichloro-
(Lancaster) Molacuer Welght = 526,25 benzyloxy)-piperidine
2,3~ . 4-(4~Chloro-phenyl)
DIFLUOROBENZYT | o 3-(3,4-dichloro-
13M A-(2.3.
BROMIDE ﬂm benzyloxy)-4-(2,3 514
: difluoro-benzyloxy)-
(Ald-nCh) Molecular Waight = 512,81 piperidine
4-(TRIFLUORO‘- FooF 4 (4'ChIQrO‘Pheny1)—
sy |MBTHYL)BENZYL = A/Q): i3~ (3:4-dichloro-
1N | 0\,@[; benzyloxy)-4-(4- 546

_ triffuoromethyl-
(Aldrich) Moleeular Welght = 544,63 benzyloxy)—piperidine




Mae" ,

YoRDpudatage

| er wei
2004/ 080460 PCT/ EP2004/ 002339
| e Product Nonencl ature Spectrum
4- (3- Bronp- BROMB- PCDEP2004/002330
chl or o- phenyl ) - 3- 556

e (RX) (ES) po-~cl
BROVOBENZYL be~l 0~)4- 4 13l

ght =511. 27 benzyl oxy) - pi peri di ne WO
-35 Starting Material:

(AI drich) H (3,4-dichloro-. Mo1380Ul ar Wight =555. 72
AZYH-exy—pHperdi-ae—2- ELUORCBENZYI
4-(4 Chl gr a- phen . - 1 - 3-(3j4-dichloro- 13J
BROM DE G \Wﬁﬁsﬁ@ﬁr@@)#(z- 496 (Aldrich) a Mass
f || Esaoplegnzy| oxy) MDI ecyar WeiPgdduzt 494. 112 Noimfeiciagiriae Spectrum
3,{5- ' F |4-AlyiGhalios ényl ) - DI FLUOROBENZYL
3-4(3. 4-dilchloro- 13K BROMDE 0 0 \ / ¢ (ES)
banzyl oxy)-4-(3,5- 514 K 01 difl uor o- benzyl oxy) -
(Lancast ¢ Mol ecul ar i ght =512, 181 pi [def4-Chloeo-phenyl)-
34 CHLORO] 321’ QRQBEW@\ﬁ C(Bé% chloro-
b =né% OXYBRAMIHE FLUORO RR
c phenyl )-3- 530 @ bERFYEY )¢ (B- 496
| ecuar 29. 28 be per| HhBfo-B .
4] (4-onl c;z?'g@fb nyl)- DI 51 entyloxy)
C13-(3,4{dichloro 13M B FR?R%“% (2, 3-
514 difluoro-benzyloxy)- (A drrch) NoLecul ar .verght
542.81 p|peridine 4-(TR FLUORO f F  [>-[4-(4-Chloro-
41 (4- Cnl BIIQrEPRSRAND-M- phenyl)-3-(3,4-
¢ dichloro-b -
;3p |TOLUNITRILE \ﬂu ickoro enzyloxy) 503
qplpendm-&L—
(Aldrich) vloxymethyl]-
Molecular Welght =501.84  [henzonitrile
ci ~ l4-(2-Chloro-
2-CHLOROBENZYL |, lj:j benzyloxy)-4-(a-
13Q BROMIDE \Q:c' chloro-phenyl)-3- 512
(Aldrich) . (3,4-dichloro-
Molecular Weight = 511.27 b enZY]OXY)"PiP eri d.ln e
4-(4-Chloro-phenyl)-
4-METHYLBENZYL |q (@r l3-(3,4-dichloro-
a B
13R ROMIDE ° \/@m benzyloxy)-4-(4- 492
(Fluka) X ] methyl-benzyloxy)-
ar Weight = 490.86 PiP eri di.n e
Example 14
Resin-bound cis-[rac}-4~(4-Chloro-phenyl)-piperidine-3,4-diol
r i ¢
JOH
"‘OE{OH 50% TFNCHchzL "‘OI-:OH AFQOPOFE-CI N N ,.~OH
i-Pr,NEt, NMP
N 60 °C N



IVETHYL) BENZYL METHYL) BENZYL cl \ | I~ 3-(3,4-dicbloro
BROM DE o 1 a benzyl oxy)-4-(4- 546 trifluoronethyl-

@ | ecul ar Wei ght =544. 83

Gﬁ??“y‘ﬂ“oxyﬁgﬁ. peri di ne WD 2004/ 080460 PCT/ EP2004CO028@R/00233
-36 Starting Material: Mass Exanpl e Product

Nonmencl at ure Spectrum Al kyl haldde (RX) (ES) F

DE 01 \
s C§L§ S Lo ipbasep fom cg-Jeach 6 -<Hlorophenyl)-5.4-
( ipteridin el ecatierlid amcbft)ervﬂﬂl)ﬁ% A 'p%'ﬂt) folAhnShe

or o- - BROMO-

B'h%ﬁ*;%‘?h@ P TR e
di cbl or,0- belnzg/l oxy) \ | a piperidin-4- 503 (Aldrich)
yl oxyn! Mol eadar Wi ght =501. 84 benzonitrile c,
" 4-(2-Chl oro- 2- CHLOROBENZYL ci benzzl Exy) 4-(4- 13Q ct
B -4~ (&-Childror BULPis-B 4 e
5(faF’aﬁ:‘;f\'/[r(?lachl(or o- I\/bl:fhgi\E/Qvlmz:r’)\zl/almggz;4 3ikiort b %1&% piperidine

benzyl oxy) - pi geri di ne 4-(4-Chl oro phecgyl)
4- 198 ETHYLBENZYL a C 3-(3, 4-dichl orof | 13R BROM DE o

| benzyl oxy) 4- 492 (pI y) nethy )

i 00. 85 NA4aiftotbanay!

~OH i acEGl -
i) MeOH '

N
| i F
Molecular Weight = 479.50

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-difluorcbenzyl bromide
(Lancaster, 1.54 mmol) in 4:1 THF:DME solution (2 mL) was added potassium t-

10  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-Chloroethy] chloroformate (0.2 mL, 1.9 mmol) was
added to the resin in 1,2-dichloroethane (2 mL). After shaking 4 hours at room

15  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

- 20 cis-[rac}-4-(4-Chloro-phenyl)-3,4-bis-(3-nitro-benzyloxy)-piperidine

*

0

Molecular Weight = 497.93



Exanpl e 14 Resi n- bound
cis-[rac)-4-(4-Chloro-phenyl)-piperidine-3,4-diol . C

OH 50% TFA/ CH2C12 OH OH ArgoPore-Cl OH
%%F%%@??“ AMP Ok H60 cc N 0" | P WD 2004/ 0S8ZIBEP2004/002339
PCT/ EP2004/ 002339 -37 This resi :gsr bound conpound was
prepared fromcis-[rac)-4-(4-chit'ophenyl)-3, 4-

di hydr oxypi peri,dine-| -car ic.acid. tert-butyl ester
(Boampre PR s R0 S bhsdaTRbC deamon Blermaie s
azurepare@@@m Ip?iE&-Eoﬁnd;Ail-£4-Cﬂn_ic&o]phenyl?j—_pfil:ieridine-364—diol l(Example 14} and
- @ér&‘ﬁr - - - (.2, 4-di or o- benzyl oxy) -

pi %'én?ti-rdl ne PodB _ % @n%é?tyﬂﬁwg ﬁ%rpcf%eﬁ'?ﬁ usél“b]}%‘m 15. Mass
t BtRoRTeR (B Mi54%cE-C O iii) MOHN HF P

Mol ecul ar Weight = 479.90 To a suspension of

sresi n- Bgafle47( 4- Chl or o- phenyl ) - pi peri di ne- 3, 4-di ol

10

15

(Exanmpl e 14, 200 ngy, 0.192 mmol, | oading capacity:

0. 96 / and 2, 4-di fluorpbenzyl brom de, .

(L%ﬁ[:%g? ‘r[,g“)BE“@a"%(‘gC’ihﬂf%P eﬂrﬁpg./-mkﬁﬂ%ﬂgﬁmﬁd@lﬂbﬂhaﬂone
wakbragded potassiumt 1o butoxide (0.77 Min THE; 1 i,

0.77 nmol ). After stirring at roomtenperature

over ni esin was filtered and washed

succes%&{l/eé y}gﬁdﬁf' , N-di et hyl f or mam de,

tetrahydrofiiran, methanol, dichloronetpane, and

di ethyl ether.ciThe resin was dried at 40C high vacuum

over ni ght . chl or of or mat 1.9
mol ) was e resinin 1, 2- ane (2
m). After s ' room 15 t ' t he
resin was filtfoes jd  WéEHeERN t h

THF
N

A mixture of 4,4-[benzyloxy-(4-chlorophenyl)]-3-aryloxypiperidine (Example 8,
0.012 mmot), polymer-supported BEMP (10 mg, 0.023 mmol, loading capacity: 2.3
mmol/g from Fluka Inc.), and acety] 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 CHCls, and MeOH. The filtrate was evaporated in vacuo to provide
the desired product.

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

Mass
Starting :
Example
P Material Product Nomenclature Spectrum
(ES)
]
__Q 1-{4-Benzyloxy-4-(4-
o - -3-(2.4-
17A  {Example 8G ° chloro-phenyl)-3-(2.4 486
difluoro-benzyloxy)-
o piperidin-1-yl)-ethanone
Molecular Waight = 485,96




Wy

spectrum (ES) M+ =
-4-(4- ChI or o- phenyl) 3,

PR H
Cllunllc- 10 -

%

3 hours.
provi de the desired product.
480. Exan'ple

P

The filtrate was evaporated in vacuo.
nm.) was added to the residue and
t 60C for

r\n oMbl

Dry net hanol

(2

the sol ution was
The sol uti on was evapor at ed
Vas SPCT/EP2004/002339
6 20 ci s-
-(3-nitro-benzyl oxy) -
ecular \\bi ﬂhf =

T1T0 4

2z

5o=3m

—

0
Molecutar Weight = 467.97

fluoro-benzyloxy)-
piperidin-1-yl]-ethanone

7. 93 WD 200 /080£60 PCT/ EP2004/ 004339 - 38 ci s- Mass
ngl- 4- Br8eHhenyl ) S- (3- ni ty0- be zyl oxy) -
i pglﬁﬂé? €| WaMatdiakpar ed frﬁ%fnd- r?ée& n-|bou Ig Sk Spectrum
4- Cnl orjo- phenyl ) - pitperi di ne- 3, 4-di ol (Exanple 14) (ES)
3-nitlrobenzyl broni de (Lancastér) f.ollow ng the
procedure Jused in Exafmpl ‘e . Mass spectrum (ES) M+
. 5 Exdnmpl'e 17 ci s{ @ 1-[4-Benzyloxy-3-(3-
[rlac] - 1- [ 4- Benzyl oxy- 4-fé-Lchl8{ 0- phd bst eq
- pli ped7Bdi nEfamygle 88t hapene \J‘ary %éﬂgeraff“%gl%@e%g% 530
ad\//1 Oonor ‘ R [|Rlgroeghenyl}pliparidire-
NTHE HO 10 A m reof
4- [ benzyl oxy- (4- chl paphepykdd - 3- E)r%] c?%aﬁf’ﬁeen di ne
anpl e 0.012 mml), polyner-supported BEMP (10
0. 023 jmmol , | oadi pof city: 213r,
uka Inc.]), and acet i de (O%%% %r:?ol)
t et rahydrofuran ( was s hak éshlago-4-fhaono-
nmpgyeat ur ¢ gHght was [feh 16559 -
shed successively 2, ah gb%;é%f}_ﬁ ﬁL Mébloro °02
Itrate jyas evapor at >din Facua to R%‘FBXI -piperidin-1-yl}-
Molecular Weight = 502.41 ethanone
O_Q 1-[4-Benzyloxy-4-(4-
17D [Bxample 8D cl.aloro-phen}d)—}(a,s- 486
difluoro-benzyloxy)-
N ’ piperidin-1-ylj-ethanone
MulawlarWenght 485,95 ‘
1-{4-Benzyloxy-3-(3-
__Q chloro-2-fluoro-
17E  [Ezample 8K \.ﬁ {benzyloxy)-4-(4-chloro- 502
A phenyl)-piperidin-1-yi}-
Molecular Weight = 502.41 ethanone
_Q 1-[4-Benzyloxy-4-(4-
178 {Bxample 4 o chloro-phenyl)-3-(3,4- 518
Q ®  |dichloro-benzyloxy)-
0 Lt' piperidin-1-yl]-ethanone
Molecular Walght = 518.87
_Q 1-[4-Benzyloxy-4-(4-
176 |Example 80 @4 chloro-phenyl)-3-(4- 468




15 the desired product. In the manner descri bed above,
the foll ow ng conmpounds were prepared. Mass Exanple
%051,5@ &y oduct Nonencl ature Spectrum Material (ES)

f4 Benzyl oXxy-4- (4 17A Exanple 8G o 0 FPCI/EP2004/062339

chI oro phenyl) 3-(2,4- 486 dlflé{pro benzyl oxy)- o
pi peridin-1-yl]-et hanone Mol ecul ar Wi ght— 485. 95 WO

AN I anm

20p4708046p PCTHEP20041 662339—39—NMNass—bExanpte
Starting Mat el Pro uct Nonencl at ure Spectrum (ES) Mass
0 [Egdmprniyl oxy- (3 17B bxsawet e 8F N clatur

brjono- benzly| oMgferdal (4] 530 N. Br omenciature Spectrum
chll or o- phenyl ) - pi peridi n- A 1-yl]-etlhanone Ml ew ar wj (ES)

el ght—=—578; pzyloxy-3-(2-t chlaro-4-f| uoro-

0 {17C Exanpl e SH F ben -4-(4-ghl oro- 502 ci
phenyl ) - pifperi di n-1 -yl Var \\ei{tié-Bengd@as-(4-

etlhanone \| 1-[ 4- Benzyl - (4~ 17D [Eeakmb %Zﬁg A
\_@Lg&orc enzyl oX gty) (ﬁl 530

chl oddEbhgBxamplg 8P3, 5-
e ecul eré}ﬁﬂY ~pipidis

F ipi peridiin- 1-yl ] - et he
1-{[ 4- Benzyl oxy-3-(3- ¢ ro- 2-f | uor Qt-yl}-ethanone
Molecular Weight = £28.67

O_Q 1-[4-Benzyloxy-4-(4~
171 |Example 8Q ;Q chloro-phenyl)-3-(3- 468
" g flnoro-benzyloxy)-
oA piperidin-1-yl]-ethanone
Malecular Weight = 457.97
O—Q 3-[1-Acetyl-4-benzyloxy-
177 |Bxample 8 o ~ |4~(4-chloro-phenyl)- | 475
piperidin-3-yloxymethyl]-
N 3 benzonitrile

O_Q 1-[4-Benzyloxy-4-(4-

F

17K |Ezample 8B chloro-phenyl)-3-(2,6- 185
difluoro-benzyloxy)-

piperidin-1-yl]-ethanone

(4]
Molecular Welght = 485,96

]
1-[4-Benzyloxy-4-(4-
chloro-phenyl)-3-(3-

0O

17L  |Exarnple 8E \_Q

495
) nitro-benzyloxy)-
oj\ o piperidin-1-yl]-ethanone
Molecular Weight = 484,97
—Q 1-[4-Benzyloxy-4-(4-
o chloro-phenyl)-3-(2,3,4-
F . 504
triftuoro-benzyloxy)-

17M  |Example 8Ac °\_§j%_
| N

Malscular Weight = 503,85

piperidin-1-yl]-ethanone




wodesti

10

17E Exanple SIC
phenyl ) - pi peridin-1-yl]

enyl)-3-(3,4- -
0 piperidin-1-yl]-ethanone
\ 1 [ 4-Benzyl oxy-4-(4 117G Exanp

AN

| benzyl oxy) - 4- (4-chl or o-
NblemAarvaight:SOZ 41 et hanone
4- Benzyl oxy-4-(4- 17F Exanple 4

518 dlchloro benzy
ﬁzBar Wi ght = 5187.87 /

502 |

%QWPZO@?/OOZ339

c htroro=phernyt—3—(4—468 -uoro bEr‘zy Xy )—o-}t-

pilperi di n{1-y -ethan)ne Nblecular Wei ght = 467.97 WD Mass
2( 460 2004/ 00 -40 Btartyizn

Exanpl € Mt erMaterigk odlict @ﬁg‘ﬁ%l ature S&c@r%@%ﬁ%& Spectrum
14[ 4- Benzyl oxy- 3- (4- [L7H Exanpl e 8P| 6r (ES)
briomn-benzylaxy)-4-(4; | chloro-phepyl)-piperidin: 530

14yl ] - et hanone Mol ew ar l.ght =528. §114-(4-Chloro-ph _

14[ 4- Benzyl oxy- 4- ( 4- mpl e 8Q [4-( ) oro-phenyl)

chl or o- phényl )-3-(3- # \ /fluprEhbdithlrexy) o-

pii petTNi n{Exaygle £3jhan °%U,I ar {p 46(B-fidoro- 538
31[ 1- Acet ¥l - 4-benzyl o 17 anpl

44 ( 4- chl of o- phenyl ) 4%5T\ “ BenZYIOXY? -piperidin-1-

Molecular Weight = 536,86

ylj-ethanone

Example 17K has an ICsp 0f 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-triffuoro-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)
following the procedure used in Example 17. Mass spectrum (BS) M™ = 518,




pi peridin-3-yloxynmethyl] o)-, N benzonitrile
Mol ecul ar Weight = 474.99 | YF 1-[4-Benzyloxy 4-(4 17]
%?Pml £ / chloro-phenyl)-3-(2,6- 486 5
or o- benzyl oxy)- o piperidin-1-711 - et hanoffel/EP2004/002339

Mol ecul ar Wei ght 4R5.95 1-[4- Begiyl oxy-4-(4- 17L
Exanpl e 8E o chl oro-phenyl)-3- (3* 7495
nitro%%y) 0 0 0 piperidin-1-yl]-ethanone
Mbl ec ht 494.97 1-[4-Benzyl oxy-4-(4- 17M

n‘t) 8Ac o o _F chloro-phenyl)-3-(2,3,4- 504 \ /
i rgsirael- bl ﬁ@ﬁmlw;,@;(%qlﬂmmplmnpﬁm-@Lmdﬁhl,arq-bemmm@penqu-
N@r Egﬂfahm ght = 503. 95 WD 2004/ 080460

/ 04/ 002339 -41 Mas)s Exanple Starting Product
Normencl at ure Spectrum Matggrial (ES
| -[4-(4-Cbl oro-phenyl) 3-(I3, 4-di chI oro- 17N Exanpl e
13J a benzyl oxy)-4-(2-f
benzyl oxy) - pi peri di n- |
- et hanone Exanpl e 17K has jap @‘
assay described in Exanmplei28._Exaps 18 ci s-
[rac]-I-[4-Benzyl oxy-4- ({4-chl or o- phenﬁ) 3-(2,3,4-trif
| uor o- benzyl oxy) - pi peri - 5 yl)-propan-1-one d

P

Molecular Weight = 532.89

‘ak

5 cis- [rac]ul—[4—Benzyloxy-4-(4~chloro-pheny1)-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) followmg 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

0 /‘ ArgoPore-Cf

"I‘OH i'PerEt' NMP
60°C

-

=

N
H

N
H HCl

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.



QF ,.OF F 0 Molecular Wight = 517.97 cis-
[rac] - 1-[ 4- Benzyl oxy-4-(4-chl oro-phenyl)-3-(2,3,4-trif

M @}ég‘?z?{l oxy)- piperidin-1-yl]-propan-I-one was
% Peie om 4- Benzyl oxy- 4- (4- chl or o- phenyl ) - CT/EP2004/062339
(2,3,4-trifluoro-benzyl oxy) - pi peridi ne (Exanpl e 8Ad)

and propionyl chloride (Aldrichr43r0 follow ng the

proced usegd, in Exanple 17. Mass spectrum (ES) M+ =

518. VE¢§%9§$3%0460 PCT/ EP2004/ 002339 -42- Exanple 19

ci s- .

[r awrhaclﬂ-ﬁsezﬂweaewm@ﬂo-bmmpm@mr&pﬁ&yﬁaqpatmae

ro- benzyl oxy) - pi peridin-1- yl]-propan-1-one C d

NIl | off/ Mblecular Wigh 532.89 5 ci s-
[rac]-1-[4-Benzyl oxy-4-(4-¢ ~phenyl )-3-(3,4-dichlo

ro- benzyl oxy) - pi peridin- yan-| - one was

prepared fromcis- [rac]-¥ S AOXY) - 4- (4-

chl or ophenyl ) - 3- (3, 4-di chl ' Bpi peri di ne
(Exanple 4) follow ng the sed in Exanple

18. Mass spectrum (ES)
Resi n- bound H

ci s-[rac]-4-benzyl oxy-4-f4-fl uoro-p |') - pi peridin-3-
oo F FFO O ArgoPor é“’ﬁf"'ﬁ%‘gﬁt“f‘%% i _proNEt N MP
6000 N NH HCI H This resin-bound conpound was prepared

f r om 4cisArsd dohempienyby(¢-brams;tenzylety) dhisdiupy+ptahylp piperidine was
E{'Ei @f@%ﬁé@&bﬂgesﬁtﬁﬁbm af—?ﬂakﬁﬂb@&yﬂ?&-@fﬁﬁt‘fodr%[p%eﬂ%ﬁ%iﬂe@idinﬁ-01
?lg&mffle 0) 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

¢is-[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-fodopentane (Aldrich) following the procedure used in Example 8. Mass
spectrum (BS) MH” = 372. ICso = 56 M (in the assay described in Example 28).



6, and 7. WD 2004/080460 PCT/ EP2004/ 002339 -43-
Exanpl e 21 ci s-
~A-.Benzyl oxy- 3- (4- brono- benzyl oxy) - 4- (4-f1 uor o- ph

‘%%%%j9%q4§gri dine® FOBr N H Mlecular- Wi gWFTI_EPZO(ﬁ/(}GZSBSb
470. 38 ci s- _Ad

[rac] - 4- Benzyl oxy- 3- (4- br ono- ber%yl oxy)-4-(4-fluoro-ph
enyl ) -miRgii 64 ne was 5 prepared fromresin-bound cis-
[ racj -4-bénzyTl oxy- 4- (4-fl uoro-phenyl) - pi peridi n- 3-o0l
(Exampl.e %8) ?nd 4- br onobenzyl brom de (Al drich)

f fFr Boflng Derariomrot: Caehleromrleayl) - (3 dichlozo-Benaytozy)- 1-ethyl-
spepéridife (ES) M+ = 471. Exanple 22 cis-[rac]-

4- Benzyl oxy- 4(4-fl uoro-phenyl) - 3-pentyl oxy- pi peri di ne
% Mol ecul ar Weight = 371.49 @ s-[rac]-
4- Benzyl oxy-]4- (4-11 uoro- phenyl) - 3- penzylloxy- piperi di ne

was prepargd esi n- bound Q

cis-[rac] -4 -4(A4-f 1 uor o- phen
| (Exanple rodopefR-agemp( Al dr i
t he proced

Examli e 23!N{Ci S-

[rac] - 4- Benzyl oxy- 4- (4-chl oro- phenyl ) - 3- ("8, 4-di chl or o-
benzyl oxy)-1-ethyl - piperidine O 0 /Mojecyip Weighj504.5p)
O\ \ d I|odoethane C

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.), iodoethané (Aldrich, 0.015 mmol) in
tetrahydrofuran (1 mL) was shaken at room temperature overnight. The resin was
filtered and washed successively with CH,Cly, and MeOH. The filtrate was evaporated in
10  vacuo to provide the desired product. Mass spectrum (ES) MH' = 506. ICso = 4.9 M (in
the assay described in Example 28).

Example 24

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

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.



28)".

THF N HL", Mblecular Wight = 504.88 5 A mi xture
of 4- benzyl oxy- 4- (4-chl oro-phenyl ) - 3- (3, 4-di chl or o- benz
é&& %é- gi eridine (Exanple 4, 0.01 nmol),
?/ {08 ﬁﬁported BEMP (6.5 nmgy, 0.015 nmol, | Ceatimrgeo4/00233
capacity: 2.3 mol/g from Fluka Inc.), iodoethane
(Aldrich, 0.015 mmol) in tetrahﬁérofuran (1 nm) was
shaken omr tenperature overnight. The resin was
fil tere%?gig%shed successively with CH2Cl12, and
MeOH. The filtrate was evaporated in 10 vacuo to
pr o~ lreck Frid-Beniylay-4tdodiato-phidagh- %@Mﬁkﬂﬂdrﬁ)mﬂﬂdiy)-ppendm-L

| @Qm z15-8ioM (in - the assay described in Exanple
6,.] Ex 24OCI S- [rac] 4- Benzyl oxy

4- (4- chloro phenyl ) - 3- (3, 4-di chl or o- benzykoxy) - 1- pr opy
|- piperidine d G G N 15 Mlecular Wight =

518.91 cis-[pac] -
4- Benzyl oxy- 4- (4-di | oro- phenyl) 3-(3,4-4
oXxy) - 1- pr oy pi fe i

4- benzyl ox pr o- phe 3, 4-dj "I,,o 0-
3 n‘g@_gg é\nd 1 i odopropane

[

benzyl oxy) - pi
(Al drich) fokK
Mass spect
PCT/ EP2004 100 .
[ 4- Benzyl oxyH 4- (4- chl or o- presiragéineBiatef 2, 3, 45,

df | uoro- benzyl oxy) - pi peridin-1- yl]-pr )]
d O F) P-BEMP O "0 all y] i odi de, %ﬁfwg"eﬁm ri“‘%"%
OSO4I NXD N F piperidine

e of 4-benzy10xy—4 (4-chloro-phenyl)-3-(2,3,4-trifluoro-benzyloxy)-

piperidine (Example 8Ac, 6 mg, 0.013 mmol), polymer-supported BEMP (10 mg, 0.023
mumol, loading capacity: 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,Cl,, and MeOH. The filtrate was

10 evaporated in vacuo. Without purification, the residue was dissolved in 9:1 acetone/water

15

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,80; was added. After stirring for 2 hours, the mixture was
filtered through a silica gel pad. The filtrate was evaporated i vacuo to provide the
desired product. Mass spectrum (ES) M* = 536.

Example 26

cis-[rac]-3-[4-Benzyloxy-3- (4—br0mo—benzy10xy)-4 -(4-chloro-phenyl)-piperidin-1-yl]-
propane-1,2-diol

Molecuiar Weight = 560.91



H 9:1 acetonel water OH Mol ecul ar Weight = 535.99 5 A

m xture
Q'ol% ) oxy- 4- (4-chi oro-phenyl)-3-(2,3,4-trifluoro-b

Vg‘%z% 0y piperidine (Exanple 8Ac, 6 ng, 0. 0FPSTARNG4/002339

pol ymer - supported BEND (10 ny, _(& 023 nmmol, |oading
capacity: 2.3 mmol /g from Fl uka Fnc.), allyl iodide

(Al dri a?@@%: i rahydrefuran (1.n

was, s h%hg ﬁgm?%%wm&%gﬁpp era %J]Péﬂ? Jg%laﬁﬂég? Sy Oqlﬂébeg?’g%ﬁ'*(&
Waéﬂqrpm -RipRidireFarmpie 882 dlowed theproted@rOGEA in Bxgnple 25.
VEDkks sphB@rirh KES)NE " wasg5 W ape j Bt

pur i fisgati on,( t)he resi dﬁgsﬁgﬁgi”gsgﬁ\%%%ﬁ%??b%w ple 28).
acet ong/ wat e solution (1 nL). To the solution was

ddeq eHbesr 70 M e (A drich, 10 uL, 0.008 mmmol)

and 4-net hyl norphol i ne N-oxide (Al drich, 12 ng, 0.1

5 mrst [rac]Théd- Benatyloxg-dnfschistor phrengl)-Gver3m-giftucr o behlbA&H8-piperidin-1-

10

15

20

25

-Addede Ak stirring for 2 hours, the mxture was
a3 es ouﬂ%

filtered thr a silica gel pad. The filtrate was
evaporated in vacua to provide the 15 desiged product.
Mass spectrum (ES) Mr= 536. Exanple 26

(3

ci s-[rac] 13- [ 4- Benzyl oxy- 3- (4- br ono- benz

| or o- ph )-pgpeyidin-1-yl]- propane-I, E
N CH Weight = 560.91 WO 2004 6

PCT/ EP2 45 ThitenSORRe Higavas prepace
4-benzyl g no- - F
chl or o- y i PET i neE¢Nektsfhl @°08P) f ol |.ewed t he
procedu sed inf/fExanmple 25. Mass spectrum (ES) M=

562. | CBCﬁ = 25.8 M (in the assay descri k?e‘gs‘idpla Exanpl e
28). Examlie 27 5 0

‘ci s-[rac] - 3- [ 4- Benzyl oxy- 4- (4- chl or o- phefRjicylara¥qight 554p.00

trifluoro-benzyl oxy)-piperidin-I1- yl]-nmethane sulfonyl
Cl  Clow splutiof of 4-benzyloxy-4-(4-chloro-phenyl)-3-(2,3,4-trifluoro-benzyloxy)-

piperidine (Example 8Ac, 4 mg, 0.008 mmol) and triethylamine (6 uL, 0.08 mmol) in
dichloromethane (0.5 mL) at 0°C was added dropwise 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 i 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 (Béttger 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 MDM? is determined colorimetrically by the addition of a peroxydase
substrate (MTB Microwell Peroxydase Substrate System, Kirkegaard & Perry Labs).
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d_aj . Comounds r esent.ed formula (1): R3 X
ot e it BB R cdpRRIE G tireo Rt and ¢ ne
pharmaceutical |y acceptable salts thereof, wherein 5
5nni s aan integgeindependputydelattey fioet ot 2d from 1 or 2; X
is halogen; R is selected fromthe group consisting

ofy hyymgqgm carbonyl, sulfonyl, |ower alkyl, and
| ower al kyl substituted by carbonyl, sulfonyl, or

hydroxy; .
ig\gi {¥'Selected from the group consisting of hydrogen, carbonyl, sulfonyl, lower alkyl,
and lower alkyl substituted by carbonyl, sulfonyl, or hydroxy;

R* s selected from the group consisting of alkyl or alkenyl having from 1 to about 5
10 carbon atoms, and

™~ (CH,),

wherein R” to R are independently selected from the group consisting of
hydrogen, halogen, -CN, -NO,, CFs, -OCH,, -COOCH;, and -CgHs,

R*to R® are independently selected from the group consisting of hydrogen, halogen,
15 lower alkyl, -C(CHa)s, CFs, -OCHj, -NO,, and -CNj

and in case R is alkyl or alkenyl having from 1 to about 5 carbon atoms, R? to R
are hydrogen.



R12 is selected fromthe group consisting of alkyl or

al kenyl having from1 to about 5 10 carbon atons, and

&@&%}) RRe RRL Rm\ | 6 R Rs wherein R7 to Rl1 are
Bﬂﬂ%"éﬁ‘hy sel ected fromthe group consi sti RGTEP2004/602339

hydrogen hal ogen, -CN, -NO2, CF% - OCH3, -COOCH3, and

-C6H5.; Rz to R6 are i ndependent ? sel ected fromthe

glr Eu p %) u@@s g:f&%%&g%n I ha o(gaélﬁﬂl e@f@sené%ﬂy ermula (II):

case R12 is alkyl or alkenyl hgving from1l to about 5
carbon atons, R2 to R6 are hydrogen. W 2004/ 080460
PCT/ EP2004/ 002339 _ -49 2R2Co

according to clai M1 _represe o‘ by formula (11): R3
X R2 R& R6 i CH2) <Pty CH2) 111 R7 R | (1) RIO
R6 R and the phar fje i C2 ﬁptable salts

t hereof , wherein ; Nt gger 1 ndependently
sel ected from1l or 2] 5 X is Ralogen; Rl is selected
fromthe group consis ‘l‘ﬂgoof hydr ogen, carbonyl,
sul fonyl, |ower alkyl, a\(cmgﬁr al kyl substituted by
car bonyl, sul fonyl hy1grox ; RR.to R6 are
i ndependent |y sel ectgd” it om 44 Bup consisting of
hydrogen, hal ogen, lpwer a -C(CH3) 3, CF3,

- OCH3, - N2, and - O\ ang, o Rl are (I

hydr ogen, hal ogen, RS

and the pharmacentically acceptable salts thereof; wherein
- n isaninteger independently selected from 1 or 2;
5 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(CHj)s, CFs, -OCHj3, -NO,, and -CN; and

10 R toR" are independently selected from the group consisting of hydrogen, halogen,
-CN, -NO,, CF, -OCH;, ~-COOCH3, and -CgHs,

3. Compounds of formula Il 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 IT according to claim 2, wherein X is a para substituent.

15 6. Compounds of formula II according to claim 2, wherein R! is selected from the
group consisting of hydrogen, -CH,CHs, ~-CH,CH,CHj, -COCH3, ~-COCH,CHs, -
CH;CHOHCH,0OH, and -S0,CHa.

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
20 bromo.



-CN, -NO2, CF3, -0OCH3, -COOCH3, and -C6H5. 3.

Conpounds of fornula Il according to claim2, wherein

i .. Conpounds of formula Il according to claim
g’dfﬂﬂé{’ﬂéﬁﬁﬂ Xis chloro. 5. Conpounds of fornul aPCIE/EP2004/00233¢
according to claim2, wherein X é@ a para substituent.

15 6. Conpounds of formJIaII rding to claim2,

m3:55§n8ﬂ§ ﬁg! %t ed .f Em grgo.u? cgn3| sg isNg %gﬂe
CHawiapemierd selac;tcjd ﬁr@mﬁb@roui coﬁ‘.mmg ofilgdrogent ﬂﬂ(ﬁlﬂd ahlbio, bromo, -

acqg{dl@gH%chl wherein R2 and R6 are
i ndependen Iy el ect eﬁ fromthe group consisting of

hydr ogg uor chloro, and_ 20 brono. WO
2004/ 0 o@% @@&#@W@B@S@g ding gpclgim LorhsorimBS iselected from the
5 oproupaconkistigCeRlFRGes AuokdlicHlos, bR LICICES), Al R5?1@fa%d -CFs.

[ ndependent I y sel ect ed fromthe group conS| Sting

hydr o | or bro
and - ne Canbiisis of e H?@P?ﬂ'i%wwﬁﬂg&wﬁ%w gd R are
cl md@@ldwvﬂ}%@ecmd%mshesgbept@ﬁlsfm%m lildeogeh, Qidrapchloro, -CN, -

co[q@sgﬂcp,g;ﬁ hydrogen, fluoro oro, brono,
C{ CFB) 3 , -CN, and -CF3. 10. Conpounds of

forrrula II accord@@g toclaim?2, wherein R and R' are
i ndepehld P’é’éuhrfbmcﬂlrﬂengjloalﬁmé’owhexsm RYargfR' are

10hyﬂlﬂwﬁ,enﬂj}$é%&dfﬁﬂ1&{ nsmh.ﬁggfh Aozl ,% éh}oro, bromo, -

Coggog&éi g é&:["glj: ﬁdLLeﬁggg{ F“ynsel ected fromthe

group consisting of hydrogen, fluoro, chloro, brono, -
ON, - N Compoundibfformala Irmmmgets chim2owhttei R is selected from the

SCRSA0LORE8gF  , WOGhHo R DR DB e coocs,

-OCH3, -CN, -CF3, and -COOCH3. 13. Conpounds of
f or mul 18- ppmé’@lﬁ,l@dmfrfgrmda&l aconding toleire Rywhéreincthepompdund is

151 Sselkored BHoRCHR TP up consisting of cis- [rac]
-4- beﬁzyl oxy-%—r pr ts%?% p enyl) 3-(3,4-difluoro-benzy

el Bplent b erlora: pire Ty o) G fifinaraiberzalons)-bipswidine
ony) plperldlne ci s-[rac]

- Ziskfead yi-betyrylBx(-ai (ahdioro= ﬁaxehylﬂfst@@&iﬂuéro(-‘ﬂa&ﬁo%fppiﬂéﬁﬂine;

yI) pi peridine; cis- [rac

A&Eggngﬂ%ﬁzﬁlf)% 3C(E§> gl@%n}e%oxg Qe(éz-c 010" I'%:n% plpendyme,

oni
[rac] 4- benzyl oxy-4- (4-chl oro- phenyl )-3-(3-nitro-benzy
| sseylyachidpldrbaiziioxy-¢+(4-chloro-phenyl)-piperidin-3-yloxymethyl]-benzonitrile;
[ rac] - 4- benzyl oxy- 3- (3- br ono- benzyl oxy) - 4- (4- chl or o- ph

20 €R¥l}acPidieiflbRes-(4Chks: ; -
[ rac[] g oL o (4 hirormheny)-3.(3.nio-benpyloxy)-pippridin
b
enﬂ/ac? )&ylgengylg%r-g % I?)romo-ben:zy'loxy)—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-benz:yloxy)-4—(4—chloro-phenyl)-piperidine;

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

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;

j—



ci s-[rac]-4-benzyl oxy-3-(2-chl oro-4-fluoro-benzyl oxy) -
4- (4-chl oro- phenyl ) -pi peridine; as- [rac] -4-
‘* -ge2ﬁ§Ioxy-4-(4-ch|oro-phenyl)-piperidjn.3y|o,cynety
20W88%P ¢ acid 25 met hyl ester; cis-[rac]  PCT/EP2004/002339
-4-benzy|oxy-4-(4-ch|oro-phenyl)iﬁ-(S,S-difluoro-benzy
| oxy) - pi peridine; cis-[rac B

]
- 4.1 0V = 3= I - 2. 11 - | - 4-
(AP ot b e B Ol 0 E R s o) piperidine
PCT/ EP2004/ 002339 -51
ci §5 st P-enpdoray -tk yhlarq-phetyl)oi-62, pidiftupk)-bangyis)-gipetitline;

or o- benzyl oxy) - pi peri di ne; ci s- '
5 rad ]yl oupysf4- 030th éth Bl

L(raﬁ?])gll- Oiy)&i_’%iij}pgyi)‘% ;ﬂ% gl;ﬂofc‘:diliél?éﬁi)pﬁ@lﬁjiﬁuogoﬂigthﬁ ?érfzﬂdg)'})oplpendme,

Bt X QA (o L RSN P o Dby

ci s-[rac] -4-benzyl oxy- 4- (4-chl or o- phenyl)-3-(4-fl uoro-

5hefis ag}ggzjbcp‘i;yi;em&j(%b;omcﬁbeﬁqloxy)—4—(4-chloro—phenyl)-]I:)iperidine;

[rac]-47ben;y!oxy-37(4-bronn-benzyloxy)-4-(4-ch or o- ph
a8 e bt RO R et i
! 1okl BE ) T e g orocahesrirninseidin-popmetol begmitcl

| oxymet hyl ] - benzonitrile; cis- [rac] -3-

[ 4isblrac]y3-pipertrylofy-@hl4cdhlonphisibyl)-piepigtd- 8 ivoxg met GX BB Bnitrile;

yl] -b enzonitrile; cis-

R R R ) B ity Pt Bentyiody)-

10 [ (pipgridingsenzyl oxy- 3- but - 2- enyi oxy- 4- (4- chl or o- phenyl ) -

15

.20

pi peridine; cis-

[ e@cirad- B&&ﬁgiﬁysﬁ?ﬁ:%ﬂz%@m;&@(ﬁﬁﬁ&ﬂﬁﬁeﬁyﬁ—eﬁf;ér?diﬁé!y' oXy

- pi peridi ne;

[rac] - 4-benzyl oxy-4-(4-chl orq-phenyl)-3-(2,3,6-trifluo
r&s%ﬂ’j“ 3 lo '6‘6“%%1%@‘,1’11611}91} -pent-2-enyloXy-piperidine;
ci s=[rac]-4-benzyl oxy- 3- but oxy- 4- (4-chl or o- phenyl ) -pip

ewise[ravd:4-behFyloxys 4-(4-chloro-phenyl)-3-(2,3,6-triffuoro-benzyloxy)-piperidine;
[raC|'4'benzy|0Xy-3-(4-Cﬁ1or%-2-fluoro-benz?Fg;§¥?£¥fﬂ ¢

-chl - -phperidi pe;Cis-, [racl. . .. :
-ﬁgﬂ§%?¢9%§§@ =t 1bf3ﬁ%#ggﬁﬁﬁgﬂgy%¥ﬁﬂbP%¥9?g4-(4-ch|or

o- phenyl ) - pi peridine; cis-

[ ﬂé'cf{aﬁi'4tf@ﬁ§}§@56’x§r(‘ﬂ£b1¢r@ﬁ+fb10@9-bhmyidx)f}@-(eia;hlbrﬁ—phehfdl)-lpdperidjne;
ro- benzyl oxy) - pi peri di ne; cis-

[ r:iaqi}acmtt@ﬁ@ﬂdusqu-(&bgﬁnsmﬂgci&g%ﬁ%ﬁyy-i: (etord-pldnld)Yfperidine;

r o- benzyl oxy) - pi peri di ne;

[r.ac] - 4-benzyl oxy-4-(4-ch] orq-phenyl)-3-(2,3,4-trifluo_

: Génigﬁﬁ-ﬁbf)&&@{%’r%&-@f)%%w@-@E%s@é-mﬂuoro—ﬁenzyloxy)-plpendmes
[rac] - 3-benzyl oxy- 4- (4-chl oro=phenyl )-4-(2,4,6-trifluo

r m~lhank§!4beu§57)01qyi—¢>é$-i:ldbfrepheﬂyﬁ)=3—(2,4,5-11'iﬂu0ro-benzylox]s;)—piperidine;
[rac] - 3-benzyl oxy-4-(4-chl oro- phenyl ) - 4- (2, 5-di chl or o-

b = i i gi_ns; . T
FETARABEHIRS [ Borp-pheny]) 35 (2,3 rteilypao: herpposy spippicines
ono-bﬁn;élox )-piperidine, cis- ) _ .

[ Fabpels? @Fﬁ%’%@ dchlarocphasiyb-4 (eh§tiifluororhdzdioky)upiperidine;

benzyl oxy) - pi peri di ne; cis-[rac]

B A SR e e S e S
e benmory - Grdichloso bepmipmigizmidine

nzyl oxy) - pi peri di ne;
cis-[rac]- -benzyloxy-4-(4-chloro-phenyl)-4-(2,6-difluoro-benzyloxy)-piperidine;

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



ci s-

[rac] - 3- benzyl oxy- 4- (4-chl or o- phenyl ) -4-(2-fl uoro-benz

wé i.peridine; and cis- [rac]

- ?ﬁﬁgﬁﬁgxy- 4- (4-chl or o- phenyl ) - 4- (2- f | uor o- FGRER(94/002339
benzyl oxy) - pi peri dine. 14. Conpgunds of formula Il
according to claim2, wherein thHe conmpound is 5

. ar LAt f,_.gis- .
>ohe AT RAE e POV OB €8l 55T4 i) s

)z 4-(45F1 -b I - pi i di ne;
o R oG b Dermhnh) L - tuotsrbeseropariptrii and
(3, 4-dichl oro-benzyl oxy) - piperidine; 10 cis-[rac]
- doig frac]-bemeyhixgaty (4-cloto3pindl) Gl PHGOBLNRMIP I A iperidine,

-di fl uor o- benzyl oxy) - pi peri di ne;
cu-[r - (2 - 4-.f L.uor o-.benzyl oxy) - 4- (4-chl or o- .
hen I£é| )61%]3%?%913&40%&%%@& I aﬁ%‘ﬁﬁlﬁﬂg&Q %Lmﬁlxé)p‘é@?fg e ‘3013HP°U—F33ld is

5 cj sglepted dqomythe zroporemsisémgzoft oxy) - 4- (4- chl or o- phenyl ) - 3-
(3, 4-dichl oro-benzyl oxy)- 15 piperidine; cis-

reaClacd-4 0t - - a4-(4- chl or,0nphenyl ) ;3

ok ] G I o BRI Byl
[ PRI 4_ (4-chl or o- phenyl ) - 3- (3, 4- di chl or o- benzyl ox)
r) -{p{i pﬂ&i_n%-yl oaynet hyl ] - benzonitrile; 20 cis-
[ rad}ac tedobar-bereglozy) X4 . 13- .
5ol o- benzy PRy X thlbrd PhEHING A5 AMREMOR Stibrloxy)
[ PRETS -{ 3- br onp- benzyl oxy) - 4- (4-chl or o- phenyl )-3-(3, 4
-di chl or o- benzyl oxy) - piperidine; cis-

10 [ pigdfack4¢(4-hirormhepyiidy(3)4- dickldratbetiayhixg)-a-(@ndifhesyendyloxy)-
- f)%‘efihiﬂé! o- benz)rl oxy)- 25 piperidine; cis-
[rac]-4-(4-chl oro-phenyl)-3-(3, 4-di cbl oro- benzyl oxy) - 4
- [(.12 S-ﬁi flLuor o-benzyl oxy) - pi peri di ne;
c S HCT e A O30 gTs- - OrcoRyOnYL-3-43,4dichlove- -

Ty (2 #b{ogo drfeare-beniryiersn d- e bl roopipanyt- 13,64l
pbaiylokySpipéridinéli chl or o- benzyl oxy) - pi peri di ne; WO
2004/ 080460 PCT/ EP2004/ 002339 -53
CL r 54-(4-glilgrosphenyl)-3-(3, 4-dichloro-benzylo
x?f'l%ﬁ%?%%aﬁgwﬂ%%ﬁm%ﬁe%@%mﬁwﬁ-r:-&xm:dlchloro-benzyyloxw-
15 piperidine;

a's—[rac]~4~(4-tert—buty1—benzy]oxy)-4—(4—chlo1'o-phenyl)—3-(3,4-dichloro-benzyloxy)-
piperidine;
cis—[rac]-4—[4—(4~chloro—phenyl)—3-(3,4-dichloro—benzﬂoxy)-piperidin—ti—yloxymethyl]-
benzonitrile;

20 cis-[rac]-4—(3—chloro-benzyloxy)~4-(4-chloro-phenyl)-3-(3,4—dichloro-benzyloxy)—
piperidine;
cis-[rac]-4-(3-bromo—benzyloxy‘)-él-(4—chloro-phenyi)—3-(3,4-dichloro-benzyloxy)—
piperidine;
cz's-[rac:]-4—(4—chloro—phenyl)-3-(3,4-dichloro—benzyloxy)~4—(2-ﬂuoro~benzyloxy)~

25 piperidine;
cis-[rac]—4-(4—ch10r0-phenyl)-3-(3,4-dic1ﬂoro—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;



ci s-
[rac] 4- (4-chl oro- phenyl) - 3- (3, 4-di chl or o- benzyl oxy) - 4
4ﬂ4 Sb ronethyl benzyl oxy) - pi peri dine; 5 cis-
-chl or o- phenyl ) - 3- (3, 4-di cbl or o- benzyl?(mm)zowoozsss»
(3 fl uoro-benzyl oxy)- piperidine; cis- [rac]
-3-[4-(4-chl oro-phenyl)-3-(3, 4- dﬁ%hloro benzyl oxy) - pip
eri di nzopitrile; cis-
R et B U A B ———
4- dpiphtiding- benzyl oxy) - i o piperidine; and cis-
[rac] -4-(4-chl oro-phenyl)-3-(3, 4-di chl or o- benzyloxy)-4 '

RN e v

|s W@H&Pm@mthe group consisting of is cis-
[rac] -4-(4-chl oro-phenyl)-3,4-bis-(2,4-difluoro-benzyl

sxyc)s— [Fihﬂ%—(ﬂtﬁl@r@ﬁﬁ’eny@'—ﬁ(% H&?%om-b loxy)-4 (|30Xyc5ro—benzeyrloxy)-

éﬁé CA%%QW phenyl ) nitro.
|d| ? Conmpounds of formula Il according to claim
2, wherein the conpound is selected fromthe group

con:i;r[saq]fﬁg[‘hﬂ-chloro-phen 1)-3-(3,4-dichloro-be iperidin-4-vlo -
Ci S5 Licﬁ@lrﬂél [ 4- benzyl oZy 4- (4-chl oro- %Zi?fleri}/?}jp&( Yd pmethyl]
f1 uoro-benZyl oxy) - pi peridin-1- 20 yl]-ethanone; ci s-
[rac] - 1-[4-benzyl oxy- 3-(3-brono- benzyl oxy)-4-(4-chloro
- plsTiyan)=4pliZpeiorgrtenzroxy)-4-&4-tidoarphenyl)s3-(3,4- dICthI‘O-beDZ'YIOXY)-
1d I dederillidedadenzyl oxy- 3- (2- chl or o- 4-f | uor o- benzyl oxy) -
- ( -'chl or o- phenyl)- piperidin-1-yl]-ethanone; 25 cis-

! r ?’?z[fa&kﬁz(ér%’kafozi’bemf%ﬁr@r%dlﬁhl@ﬁwynleoers) -t(dirnethylrhendoxy)-
nzyﬁmnﬂhmplperldln | - yl]-ethanone; ci s-

[rac] - 1-[4-benzyl oxy- 3- (3 chl or o- 2- f | uor o- benzyloxy) 4

2004 O SATIRERL pEbRGT esgrding i L Whetein he commpound s

ci Sdﬁcteibf}'omitllengzqﬂmmgﬁM chl or o- phenyl ) - 3- (3, 4-di
chl or o- benzyl oxy) - pi peridin-I - yI] et hanone; cis-

150 I B8 rad}-h 42 L 43 (4%piC
enz) Fao{(y[t %?{)bgbr‘ gégr{ylf?’qﬁlg? ?’hanon %éh&;@?%gé %’lpen G and
[rac]-1- Xy-3-( 4- br onp- benzy| oxy) - 4- ( 4- chloro
- pﬁélﬁ?]}%‘# ﬁﬁﬁwgmﬂw H=bie{Fraitembenzyloxy)-piperi
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-
20  yl]-ethanone;

cis-[rac:]-1-[4—benzyloxy—3-(3-bromo—benzyloxy)—4—(4—chloro-phenyi) -piperidin-1-vyi]-
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-b enzyloxy-4-(4-chloro-phenyl)-3-(3,5-difluoro-benzyloxy)-piperidin-1-
vl}-ethanone;

cis- [rac]-1-[4—benzyloxy—3-(3—cbloro-?.—ﬂuoro-benzyloxy) -4-(4-chloro-phenyl)-
piperidin-1-yl]-ethanone;



ci s-

[rac] - 1-[4-benzyl oxy-4-(4-chl oro-phenyl)-3-(3-fluoro-b

W pi peridin-1-yl]- ethanone; cis-[rac]

gé?dfﬂfaég%eﬁtnyl - 4- benzyl oxy- 4- (4- chl or o- phenyl ) - i PéFE24P4/002339
-3-yloxynethyl] - 10 benzonitrilg. cis-

[rac] - 1-[4-benzyl oxy-4-(4-chl or o-"phenyl )-3-(2, 6-di fl uo

. J _ : -.- .- | _ _ I g . H _ . .
1] e Rl Y B B B Ben K imgridin 1
xy)’1 B8 n-1-y1 |- et hanone; 15 ci s- '
[rac] - 1-[4-benzyl oxy-4-(4-chloro-phen)l)-3-(2,3,4-trif

| ugis-grabp 04 yibe Loer-tibfs-bhenyl)13-@1 : -piperidin-1-yl)-
[ r%g -1-14- (4%?% o-@%henyl &e??WB %%\lﬁgﬁllbglr%ﬁbég?ﬁ%%d;n 171
) - 4- 3% uor o- benzyl oxy) - piperidin-1-yl]-ethanone;.
cis-

5[ ree|ragl-144-bemgyidxy:dy(Mbiotasbbrmyloxphs (- thlofrpRerdd Mpipkdidin-1-y1]-
uogRz a2yl oxy) - pi peridin-1- 20 yl]-propan-I-one; cis-
[rac]-1-]4- benzyl oxy- 4- (4-cbl oro- phenyl )-3-(3, 4-dichl o

ro-b néyl Txig)-pi peridin-1- yl]-propan-I-one; and

ci‘?f—‘FrF ci-1% m&aﬂf&xgﬁ:@l«qw:mlfﬂgs érfupirerbppzyloxy)-phipeyisiin-1-y1]-
o-dtheityde) - pi peridine. 17. Conpounds of fornula Il
according to claim 2, wherein the conpound is 25

sel.ect om rqu onsisting of, , ...

i A T n Siyloh el Tetoos Sbembngierodingt iexmmetini-

~ 10 orbeapsminyé.oxy) - 1- et hyl - pi peridine; cis- [rac;

- 4- benzyl oxy- 4- (4- chl or o- phen) I') - 3- (3, 4- di chl or o- benzy

| Y kack- PIORA510R)-B 9 A8 ;1 P98 s OBREGS benzyiony)-piperidin-1-
civd-gtharqnes- [ 4- benzyl oxy- 4- (4- chl or o- phenyl ) - 3- (2, 3, 4-
trifluoro-benzyl oxy)-piperidin-|-

yHé;f;d?ﬂaﬂ%elmﬁoﬁi—@l(4-@03??}18%)_-%-(3-ni o-benz }lczx(y%-_pé%ﬁri(c)irino—l-yl]-

[rac]-3-[4-benzyl'oxy-3-( enzyl oxy
P%- pi peridin-1-yl]- propane- 1,2-diol;and 5 cis-
[rac] - 3-[4-benzyl oxy-4-(4-chl oro-phenyl)-3-(2,3,4-trif
15 | um[mca}ep{ztyﬁeaxgla,xypmexchmr@-ﬁhenwj~3—(§,a,l4f1ﬁﬂﬁbrdreh%%nﬁy)-piperidin-1-

185 nds of fornula | according to claim
rggregg%%géd by formula (111): X/ (CH).

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-
20 Vl]-propan-l-one;

 cis-[rac]-1-[4-benzyloxy-4-(4-chloro-pheny})-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 I 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—phen)d)-3-(3,4-dicbloro—benzy10xy‘)~1—propyl—
piperidine;

H
[}



O ,",I O-R12 R1 (~) and the pharmaceutically

acceptabl e salts thereof; wherein 10 n is an integer
wWoORdoshPe02: X is halogen; R is selected fromthe

group conS|st|ng of hydrogen, carbonyl, sul f onBFT/EP2004/002339
| ower al kyl, and | ower al kyl Qitltuted by carbonyl,

sul fonyl, or hydroxy; and R 2 is”selected fromthe

e BN SO b it

acd’@rﬂoﬁ’ﬁn%“é gk m 18, wherein n is 1. 20. Conpounds

of formJIaIII according to claim 18, wherein X is

chlcfa#[gac]- 32[14-13&9}@ 5-196mb ¥ Ll

e L e R o (4 a1
Coﬁﬁé@ﬁ S Ia 1l according to claim 18,

wherein RL is selected from the group consi sting of

Sy eisdtsin3- Uer@ayayy-4-QHI0RGPpBeny] ODCHS 4- 186K M3 yloxy)- piperidin-1-
gﬁ%ﬁﬂ% nd - SO2CH3. WO 2004/ 080460

PCT/ EP2004 -56 23. Conpounds of formula 111

accor di n%:to cl ai m18 wherein R12 is selected from

the gr&% pHgrm#la ] piardiB kB laing Crgreéseied by formula (IIT):
- CH2CH=CHCH3, and - CH2CH=CH CH2CH3. 24. Conpounds of

formula I'l'l according to claim wherein the
compound is 5 sel ectéy omt bup consi sting of

ci s-[rac] iiliﬁ

- 4-benzyl oxy-4- (4-fluQ ph =~3- but yl oxy- pi peri di ne
; cis- [rac] -4-benzyly y-ZQ 2 f | uor o- phenyl)

- 3- pent yl oxy- plperldlne LEDS- [rac]
- 4-benzyl oxy- 4- (4-fl upro oheoy§¥z3 (but - 2-en)y) oxy-pi p
eridine; cis-
[rac] - 4-benzyl oxy-4- (¥
xy-pi peridine; 10 N
cis-[rac]-4-benzyl oxy- 4R(4 chl or o- phenyl ) - 3- but yl oxy-p
- iperidine; cis-
rac] - 4- benzyl oxy- 4- (4-chl or o- phenyl ) - 3- pent yl ox i pe
E | a@ﬂ}{he p]éqrgla)éeuﬁca}l/]ly ar:c(:eptable salts th%reof‘ywl)leremp YIOTRIP
[ rac] - 4- benzyl oxy- 4- (4 chl or o- phenyl ) - 3- (but - 2- en) yl ox
10 Y i P& Afiné@eARm 1 to 2
cis-[rac]-4- benzyloxy 4- (4-chl or o- phenyl ) - 3- (pent - 2-en
yk)oxig? eridine. 25. A pharmaceutical conposition
' '% “® t herapeutical ly effective anount of 15 a
conpound of forrmula I according to claiml and a

pRAr miscselettied Aoy tha grapt abbistingefitydfogen, carbonyl, sulfonyl, lower alkyl,
and lower alkyl substituted by carbonyl, sulfonyl, or hydroxy; and

or o- phenyl ) -3-(pent-2-enyl)o
(I

R is selected from the group consisting of alkyl and alkenyl having from 1 to about 5
15 carbon atoms

19. Compounds of formula III according to claim 18, wherein o is 1.
20. Compounds of formula ITI according to claim 18, wherein X is chloro.

21. Compounds of formula IIT according to claim 18, wherein X is a para
substituent. :

20 22. Compounds of formula III according to claim 18, wherein R! is selected from

the group consisting of hydrogen, -CH,CH, -CH,CH,CHj3, -COCH;, ~-COCH,CHs,
—CHzCHOHCHzOH, and -SOgCHg.



or excipient. 26. The pharmaceutical conposition
according to claim25 conprising a therapeutically

' “ﬁ)f ective amount of a conpound of fornula Il according

20003M6% and a pharmaceutical |y accept abl e PCAYEF2604/002339
or excipient. 20 27. The pharnmaceutical conposition
according to claim25 conpri si n‘g56a‘ t herapeutically
ef fecti anmount, of,. a ound of formula LIl | )
accor d?%’SC%%P’ s ﬂfffgnﬁﬁ agcording g claim L Barheein R is selected from
acegranp comsiating ef -(GH, )R H:,pi €HL),CB8, -CHYE€H=CHCH,, and -CH,CH=CH-
pha gﬁuti cal conposition according to claim 25,
wheréin"the conmpound is suitable for adm nistration

to a patient having cancer. 25 29. Conpounds of any
one of 24I1CGmaoupds of formils Il gseordingrre diena i® whereid the cAmpound is

5prﬁﬁe&@1ﬁ@ﬁtﬁg§0@&9@ﬁgﬁégﬂ of a conpound of fornula I
of claim1l, which process conprises a) coupling a

co u f the fo la | 2004/ 080460
e At et it phengh) Abuipey. poeEiveR 0 0, . O
N ("O H wherein R2 to R6, X and n are as defined in
c |- frad] -4-hendylcxy-stu(4t hitvire-pheniddp3-pentflogopibetidihgse to
obtain a conmpound of formula V. R3 Rz Ra x RS H2n ~

RQis-[rad} —@—b@}&yfoﬁ—é-(4-ﬂuoro-phenyl)-3-(but-2-en)yloxy—piperidine;

cis-[rac]-4-benzyloxy-4-(4-fluoro-phenyl)-3-(pent-2-enyl)oxy-piperidine;

10  cs-[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.

25. A pharmaceutical composition comprising a therapeutically effective amount of

15 acompound of formula I according to claim 1 and a pharmaceutically acceptable carrier

or excipient.

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.

20 27. The pharmaceutical composition according to claim 25 comprising a

25

therapeutically effective amount of a compound of formula I 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



5 wherein synbolizes the solid phase, b) using
potassiumtert. Butoxide to generate an anion and
g the conpound of formula V with a
“Kﬁgﬁygghg? formula R12X to obtain a conmpound gg?hﬁﬂhumnxw
formula VI RB3 x R Ra \ | ResgCH2)n i R6 O
v 2., OR~Z N (Vt) WO 2004/080460 PCT/ EP2004/ 002339
-58- wherein Rte is as definegein claim1, c) cleaving
the product fromthe linker tp obtain a conpound of
formula la; R9 X R2 RRR R %' R12 (la) R
wherein Rt is H agesjf des 5 d) reacting the
compound of formul : yI hal i de, al kyl
hal i de or sul fonyl e otR’ai n a compound of
formula I, wherein RFis onyl, sul fonyl, | ower
al kyl or | ower aIkyI“QﬂBstlt ted by carbonyl
sul fonyl or hydroxy ~31.w0ON conpound of formila | of
any one of clainms |l to|24 prepared by a process
according to claim30,./ 10. 32. Use of cogppunds of
formula | accordingMo any one of clains 1 to 24 for
the preparation of nedicanents for the treatnent and
control of cancer. 33. The use according to claim 32

fuierdih ®* t¢ RG WEdtn 206s Ik 94 clafm By €ast or col on

S¥ifha suitable linker to a solid phase to obtain a compound of formida V

(CH), :

yerl O
Ll OH

(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)



XXX

WO 2004/080460
-58 -

wherein R" is as defined in claim 1,

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

RS
2 a
X R R
RS
,(GHa)“ ke
il O
,..|\0-..R12
N (Ia)
L
R ¥
wherein R' is H, and if desired,
5 d) reacting the compound of formula fa 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.

10. . 32.Useof 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,

*Aof

PCT/EP2004/002339



