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WD 2004/ 089373 PCT/ EP2004/ 003985

4- (4- ( HETEROCYCL YLALKOXY)
WERENYE9373 - ( HETEROCYCLYL- CARBONYL) Pl PERI DI NE  PCT/EP2004/003985

4 - (4 DERITYAJINVES. ATANDY REERIIDD 1 COMPERMNRSTAS- dAREIWIV) MNEPHRIDINE DERIVATIVES
ANTAGONI STS FOR THE TREATMENT OF NEUROLOG The present
AND REDNAGHED| COMPPENDSt 83 HISTAOWNE| HP REMyEONISPL IFOd i THE| TREATMENT OF NEUROLOGI

derivatives having pharmacol ogical activity,
Tﬁﬂ?iﬁﬁ?ﬁg‘ﬁfm?ﬁ%ﬁ%@t *ge???pﬂ%%f‘ﬂﬁ EReey J%éagé‘né“rﬂ oo
PHAITREIY P ACTN GPIRSTRSES den eir fieBgiagan-Jo camppsilionscpgeaining
themrankdde thefheede theniirgtimeaiel mebwlegicst an@ gsyshiatric disorders.

am noal kyl - phenyl - azacycl oal kanes whi ch are cl ai ned

| .

D%?ﬁ@ﬁ&%’i@éf@g@?‘f’ﬁ%ﬁ%@%&?ﬁ% QUG dRhAgRTRony-
az36VFiealkanes '%@rea?&mggt%%vsqf%fhtr%gigea’ﬂa%foqi@vwhmdw'a,
atbb3@e5is( &im disbideys, nesses drelsn posldy ifess fof cloaegierohidan egg
prﬂm%ia?.i\glg) Gi/%é@Eﬁ?%@&ri%fé 38¥ideof 'd%rﬁﬁtrj]ﬁ&o\nc high 8re claimed
to YEINSPBEE 1o AP AlSGrVEl por A TBARE MR P eyl ine)
defiikes aperies ofisHeityted peyigxyalkdamines which-are slpined tasbe higiamine
H¥bstagonists. H3 receptor is predomi nantly expressed in

the mammal i an central 15 nervous system (CNS), with

TR e R replce s RO EbaRERtesed i & 4g5Ryar Contra
neTyeusdysena(GhiSlowith stnimal exprassionig Periphesgk tispaes exeept orHsome
synfeistienenky (salreet &N €19a8)Mrehds PharliasblaBtine9 r €77 833,
Aétﬁ}aﬁ&}eoﬁ ﬁl{‘}egb@t'fopi‘bef%eleéﬂi‘éé' L9548 %F‘pisia‘?ﬁiné ?és%fté f the HRitskion of

varrety o I'Trerent nerve~populations, | udi ng .
NG QANS G 5FIEasE 0D RO R GG CTeFRI PBRE PoBLRTionS iclging
histamjnefdie @4yl chélinecgieneChns(Schiickeh at afa ¢t194). & undas. CHY) .
Pﬁﬁi’tabéﬁga,ai 28%11 37) NAdditidnallg ilvitrd anll Pvisé HAURS hagy ehctsw\w«n@t H3

. . I 4.1

ar sl carf PP hel B Gtk Tbebb bR 28] SRS e beretral
casiey aRF iRReSAPDYS. relevan imeoandiondgnrdera et abid8ed)alnef he Histamine
Hateceplot Blleurs and Tineméinginapp265-2673 Hseviep Science 8.\Lp Uvlsreover,
a AfMbdi STTESARNN tRPHSrR1EE havd &Ry Riatee th8 R68nifeVenhancing

VD , . f t the |iterat h .
PIRBRRS Y43 2RBRAST 48 {hfq%%aéﬁﬂéﬂ%q%épzoé{tﬁé%‘E%{f% Al Gr-2831)in
roggnignedalbinciiding (tee tive eheicsdasiambiget respaniiigip esyated plus maze,
adejulitioniof abvel rabk@hd238dive bvoiddrregdGiovantial .j 098X Beigav. Brain
R&{' 9 Oﬁ%églé’?%.' Fhedddhta sng%%? Ehg{i/ E?\%@ gi'3tdn?é§é)n%ltseéﬂ?&/&qnverse

us , acqulsitio { as a assi.ve .
oI D b GuarSctis sauld S yorlu)or Beieatrieaf Founiive
impaitmettsin beGplogitiabgdiccates sushigyAlzheintea’s dinsase arBrelated

netifbRGRALEGe aiBeYdefs. i nverse agoni sts such as the
current series could be useful for the treat ment of

cognitive 30 inpajirnments in neurol ogi cal di seases such
Thesprapemdivestions Pvisieade adind aseedic 2ECMPRUNCRI &yam dronae
pidirsaceldicslly ddeceptablesaittheracfent i on provides, in a first
aspect, a conpound of fornul gz)(l) or (i)

pharmaceutical |y acgept abl e/sal't thefedf: (R2) (R3)n
RZ-NOR 35 (I) \
Z—N /! o
/! \ 4
R

()
wherein:
R’ represents -C,.s alkyl-O-C,5 alkyl, -Cas cycloalkyl, aryl, heterocyclyl, heteroaryl, -Cy.¢
alkyl-aryl, -C4. alkyl-heteroaryl, -C,. alkyl-heterocyclyl, -aryl-X-aryl, -aryl-X-heteroaryl, -
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wherein: Rl represents -Cl_6 alkyl-OCl1.6 alkyl, -C3.8
cycl oal kyl, aryl, heterocyclyl, heteroaryl, -Cl.6
wa@bdéoglossryl , -CL. 6 al kyl -heteroaryl, -Cl1_6 PCT/EP2004/003985
al kyl - heterocyclyl, -aryl-X-aryl, -aryl-X-heteroaryl,
WO 2004/ 089373 PCT/ EP2004/ 003985
aryl - X-heterocyclyl,- heteroaryl -X-aryl,
arylbehetepsoyivt hditedoarydararl, -heterdvayiodhgteroaryih detarogysXy |

hetﬁ%t:)%lﬁ C—Y]Q{é‘c} yé’yf"f@élryl -hgfékf‘d'yﬁ?%@-lh)é eragrple&reﬁ&%lrdégclﬂ IX-

het'er ocyc wher el n” sai d
heferiegycly ’C3 8 cycl oal kyl, ar yI het er oaryl and
witrreiprsaish/Glyalkyl Guypycionlkil atyhetesoary angihiateratyoy! groups of R’ may
beS titohhlyud udatitiediEor oridre (£ d, 2br 32s@WstiBlents which may be the
sqﬁﬁé’ 8#&1&&8% épéf’Whch a?@gelgﬁﬁ& tﬂf((?)m tﬁg%tﬁrcoﬂ%s{@d Sil“alog%'ﬂ hydroxy,

S
CYRBP R 0¥y 1ok e Ay RANAEIOG S PRV BRGCr haKe) PORRIRGE alkoxy,
C poalipihal @ Glkciy AC kydlkylihi, 60 alBosiGiaeikyl, Sak pireddalkACH; alkoxy, Cie
all@érﬁ}?‘ aﬁ?&x;f%a%dﬁﬂ RN Isé‘lHﬁ?P‘Q& é@ulﬂh%}’b%"&hl%lsﬁ%nﬁoxy,

Cip ﬁ‘j@fyﬁ Pn viess sk Qb&?}%%l?‘ﬁ@ﬂ?m'“élie gk §yf g‘ﬁ?‘?'&‘% to alkyl
argsulonyl, Reyisfonylay, anteyeaniskijonamide myyieapoxaroide;areyl, or a group
NRISRW sCORNRTR'TINRPGIOR/F, -NRISO,RIClty F SOINRYFR | @hé&bintR'® and R™
maé ?tﬁmg &Ehyﬁﬁ%ﬂ%@ A %hﬁWAr t? oé;’]ﬂ';érﬂ fgl% £ ¥¥rocyclic ring;

é‘? P%%‘F%% Hﬁ?ﬁ @r g§(g?up NR15%16,

Z reDOpR1ERTO, CONR'S QCR05, -NR15802R16 or -S02NR15R16,
R‘W@;Blﬁééhtﬁﬂr rag@h F@:L@ amynd@&ﬁi?@lﬁakywammbe@@wclyhmf@@@vl
o Cl g% {‘? gjetg% 0@gﬂrzna heterocyclic ring; X
repF‘%Pg%ﬁﬂn sigglgfr agio CH20 or S2; 15 Z
mra@prresm@d@@lyr@mmot%ﬂ ®@2; R10 represents hydrogen,
R%pﬁes@hismydrogea 8. é?a'IWl@:abkyblkoW yl, heterocyclyl,

e t
PSR o RO AL e R e .-
3@16@}@’}1 *@U@‘)ﬁle I or c1- 6 aI koxy, 20 R3 represents
R‘hwposgmnts - H-HRNR" oty diroom pf fo@hule (B koxy, cyano,
am no, -COCl_6 al kyI - S02C1. &'y kyl or
trifluoromethyl; R4 represe (f:HZ)q NR11R12 or a

group of forrrula(l) & N-R13 (1) 9
V\,herelnq|32 3 or 4&%6 Igﬂ%reﬁ esents a

het erocyclic group optionally®ubstituted by one or
whareir B8R, 3br42 or 3) R17 groups; R13 represents Cl-6

NR iy t2 r%@s&t@é‘ ‘Flb%é%ﬁo gm@o@h&h‘a Fgéutgm@ecﬁﬂ)}k@ﬁé’or mérk (Bg. 1, 2

a:lg cycl oal kyl; " R14 and 7 i ndependent | y
e9EPShal ogen, Cl.6 al kz hal oal kyl, OH or
REIrkpregents Cq.s aliylo £s. acyd@dkyg 6 AKWC12 alkom 06 qlkwrngs Qyploalkyl

R¥ aplaR'Trinelepéndeatly yepresepphaiben, €3l bikyhaaleakyl, OH @@ alkoxy;
flg@rotrl cul ar aspect of the present invention, there is

rOV|ded a conmpound of
gis1or2 is

kis0,1o0r2
or a pharmaceutically acceptable salt thereof.

In one particular aspect of the present invention, there is provided a compound of
formula (1) as defined above wherein:

said Cy alkyl groups of R" may be optionally substituted by one or more (eg. 1, 2 or 3)
substituents which may be the same or different, and which are selected from the group
consisting of halogen, hydroxy, cyano, haloC4.s alkoxy, polyhaloC,.¢ alkoxy, Ca.z
cycloalkylC,. alkoxy or C4¢ alkanoyl; and
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35 fornmula (1) as defined above wherein: said Cl_6
al kyl groups of RL nay be optionally substituted by
wor@40893nbre (eg. 1, 2 or 3) substituents whiRCI/ER300HE3985
the same or different, and which are selected fromthe
group consisting of hal ogen, hydroxy, cyano, hal oCl-6
al koxy, pol yhal ol 6 al koxy, C3-7 cycl oal kyl C1-6
Ratdppesents haldgeh, &) KaRglyCi.. alkoky; 2yahb, 2R U808 {Halkyl, -SO,Cy alkyl

,Ptﬁﬁ' S5Red{ 003985 R3 represents hal ogen, Cl_6 al kyl,
© % al k%@y cyano, amino, -COCl 6 al kyl, -SO2Cl_6

aI kyl or trifluoronethyl. Al kyl groups, whether alone
Alky! gieupsamhetiier alooe loe as gard apanatiegr dieurs mayi ghstraigidichaioor
b:‘énbmemﬁueme@P&defwo&p@h@alkahéfmualamn@érb@t@yémmw rhB€erm

'hhf&bgﬁ e ?ée%ﬁne%@t%%@ﬁbﬁ lmﬁeése th%r\mstéagtﬁgg %ﬂoﬁgl%ﬁgﬁz from

F\W S€
ﬂ‘é‘%ﬂ”@c’%"ﬂe‘?f"\er Bramine goiedine ang ﬁfl‘%‘iefrﬁ Polyhalnisrised hereiy p:q@fer toa

maiedy ¢dndaibiag mmdrpdiqnhaieo(‘egi 2 5)efesaichimalegen dtomsefer to a
noi ety containing nore than one (eg. 2-5) of said

T8 128 B Sites Shale S Sk G Whele At eSS oty & PRt for
exaane| r&\enwheamthyl ﬁafp&mtwydranaphtmle%ydr onapht hal enyl .

The term ™ heterocyclyl is intended to nmean a 4-7

TRERGRGe Ejhlhfénﬁé‘& 1 Ab&Ha 97 m%ﬁ{b%@ rln}fréocg/cllc sat raafd or

uns tura rnn

PSRN : Glidht 0 oh 3 e S Fied pr PG piyalurated
alipbatierirg fused taa herdemening tont@irtthetes baternatome selected from
okygen) mwwﬁor stiphup SRitasle e&é&nplég lof st rhafd o cliRx@igelivstudef

Hﬁu mgPQQ{n”é L;F/I g) eJéngﬂﬁl HB% éﬁﬁ@ ! np&gﬁﬁuhyld{e%h%qrofur?ny|
teltré‘f‘YdéﬂBbH?@ﬁ pnyl el”é@?ﬁﬂ’ﬁf&’} M?%&ﬁywamaﬁea-pé Bﬁﬁ‘ﬁﬂfus&ﬁd
heteeoycli¢ rlngSundLaileIuaadcémyimpbledolmﬁll R, bitetsahydro-1H-3-benzazepine or

te"ﬂ%hﬁfr@@?d@dlhé]mw ngs i nclude indolinyl, isoindolinyl,
3,4,5-tetrahydro-1 H-3-benzazepi ne or 20

tetrahédrm soqui nol i n% The term "heteroaryl” is
ThetesmdBeteraardibis intandrdgo resanet o6 MenBerpe Mmenogy digarematisyor a

fused Buldate@bdr@d mioybler ardmatic sing cmtanmgﬂtﬂo@ hetev@atoms selected from
Qhaﬁlﬂbd& %’10{&1 uﬁebﬁgﬂﬁ’é g 9&&{%9 rﬁdr‘%@clie)éY&ﬁéhc rings
ﬁfaﬂs Q0 B s 3 a%ql@ qeolyip tiazol padigron,
ispipiazolyly ||soxaquwlztblayllazoiyhpmrazdw pyriroigylz pyrigazinyh paaginyl and
p)méi@!dl Slaﬂﬁib(é exarhles bi suthlfded dremxzmgsl inclidy Behzansky laromatic
oY Sy IO AT B
W@@dmbm&’ea Raereli® (ﬂ°|8|P36WHM @e“¥qu@§y|s pemrofienyl,
benzimidbzatyl] berizexapoiyh diennigbxazqlyl, banzithingdlyl, benzZeotaszohy, |

b&AARMiaZBN,; benPeRidREblyPhithe likéidol yI, i ndazol yl ,
pyrrolopyr|d|nyl benzof uranyl , benzothlenyl 30

benzi m dazol yl , benzoxazol yl, benzi soxazol yl,
Prsierably R a28ISpENMSbenzi sot hi azol yl,  benzoxadi azol y!
benz@hh|(@gj|paenylyd>pt©nelllytdubsiltuteel byl%refcem&dlé)(e gRlor 2) halogen (eg.

-"ﬂ@&*‘r%zq{bﬁéa o MyY leg ﬁﬁluorBPr%i’t}Wl)) c@b'd?%"é Gross 1 tuted

b 35

AL IR SN GPHF'R%@%B SRR ooyl

cy andietaroBgR(Re. Rridinpd-yl, pyridiny m@tzwb@ryqﬂmxa(re@ optionally

suh@hﬁlﬂ%d by@Aepatrrherei (6lignd dr 2) NaloChediign ey, yrflubR@rethyl) or cyano
@ d.din-3-yl, pyridin-4-yl, pyrazinyl or quinoxalinyl)
op |

teroélyclyl (eg. tetrahydropyranyl, morpholinyl, piperidin-1-yl, pyrrolidin-1-yl,
azetidin-1-yl or thiomorpholinyl) optionally substituted by one or more (e.g. 1 or 2) oxo
groups; or

-3-
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substituted by one or nore (e.g. 1 or 2) haloCl_6
al kyl (eg. trifluoronethyl) or cyano groups; 40

wo betesweycl yl (eg. tetrahydropyranyl, norphol PEE/EP2004/003985
pi peridin-1-yl, pyrrolidin-1-yl, azetidin-1-yl or
t hi onor phol i nyl) optionally substituted by one or nore
(e.g. 1 or 2) oxo groups; or -3 WO 2004/ 089373

PCT/ 72 @041-00398iky! (651 ~CH)IOCHH- C1_6 al kyl (eg.
-(CH2) 20CH3) . More preferably Rl represents

het cl ~aryl .
MBRRHEIer oG 5 repEenys SiRsaprran - toraty e Rnnul Busi deg. pheny
optiopglyreybistitiiad) by Scyane@ron @gpé-eyanarbegyl). RL represent s
Alsbeiceé pastatablyer! rd@VésJeeltsrur{étetbaryp(@gl Sl 9 opEdrdly b@tsistltuted

b);()ée’ c@ar‘?’@go% F:g%irogﬁ'e(ﬁ il sérfflrl'f fHd‘ %Tk]){/g )egoﬁ-trjiml Pcﬁ;etﬁyl&/r -3-yl)

QrBP%ferany Rl represents aryI (eg. phenyl)
optionally substituted by a cyano group 10 (eg.

MGS é‘f@ﬁﬁyi&eW@pre?ér% %ryﬁl%d ph?—f‘nﬂﬁgpt%naw &Usﬁm&ﬁ@;né cﬁ@o group

( % L al %hl epresents a single bond Pr ef erabl’y
S8 rb(? ¥ present 0. \When R4 represents (CH2)q
Proferalry. X apd &rnofhaisiesgnt @Pr esents 3 or 4 and - NR11R12

Prle'f’erélﬂ res-eri e§eﬁ1§b%¥r@@’6&dd‘3 group (eg. piperidinyl or
PR a |d| Fe'oé:) Msubstltuted by one or nore
ii ¥ rgra f%ﬁ When R4 represents I
%PFRF@‘IM@thN% R srrefesailya cerressnis 3 At 4 agd NG R
rep%ﬁ@ﬁhetempyﬁs grdup (aghsperidirgy ot pyerofjdioyp opttanally substituted by
ortd Mb'@éﬁu Z)W' @Q;ubgl nyl) optionally substituted by
Wieh Ko rs%%ﬁ?’ ey Ly Mo B TR 8 Pty fognd NR' R
repeqr»ee@emln@e@cmh@ lgp:pttpf(egomnmdaﬂyd piy pyrisligingl) aptignatly syestifuted by
o;{w@ﬁm&;@qé?s%atz)oa” groupepresents 2 and R13 represents

PI%:"B Sblgl Ijgy 6r8%té Fg?rg' Ig NS 8 cycl oal kyl (eg.
\Rﬁéﬁeurﬁp SS VE P@ﬁ%’r?t%‘a@”g‘#‘u%ﬁ g%@ af‘i rbé?&zﬁp Eg%tlc%z

reNirgsiepter2 ahdR|° representy Cr.oblikdi(eg.|i- mxmw)mm)sls wydodlsyl i(@gitcgelobutyl).
PiYerabl9! RZrefrestn@!-{OH, 3 QR RZSWREERY nepfseHiBS SHd RRMR™

i D O L

mgthyl) igrquag or R’ psf?nfg% nfs @ grae® c@fq]rwﬂao(é)w;@qrelpé@nd k both fepresent 0,

g capeésaEnts 3 bhd RVbepresests €3 lalkyl (eB4i-propy! psre@ydsyalogikplpg.of
cfcRibiyha (i) wherein f and k both represent 0, g

repr nt s al k
Mpr%rs%ﬁr%'v & EPParls PP B IS LEeSP R bt ppresent 0,
reprasents 20and REIrerresentaFps élkylﬁig EpeoRd- shown  bel ow, or
a pharmaceutically acceptable salt thereof. Mre

Pr%?eerfe% dpro%‘fjp @ﬂ&?&%%n@&ctﬂé HvRAtdPinkDGe LRYFMES 89-E56 as shown
below, o3 phay T‘fc?%'cﬂ}ﬁ’tWP%t?Wﬂs)a"ﬁh%??fer i di nyl ]

oxy} phenyl) - 1- pi peri di nyl ] car bonyl } - 2-
More preferred compounds according to the invention include:
5-{[4-(4-{[1-(1-Methylethyl)-4-piperidinyl] oxy}phenyl)-1-piperidinyl]carbonyl}-2-
pyridinecarbonitrile; and
5-{[4-(4-{[1-(1-Methylethyl)-4-piperidinyl] oxy}phenyl)-1-piperidinyl]carbonyi}-2-
(trifluoromethyl)pyridine;
or a pharmaceutically acceptable salt thereof.

A most preferred compound according to the invention is:

-4-
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pyri di necarbonitrile; and
5-{[4-(4-{[1-(1- Met hyl et hyl ) - 4-pi peri di nyl ]

W@2004088Mm3y 1 ) - 1- pi peri di nyl ] car bonyl } - 2- PCT/EP2004/003985
(trifluoronethyl)pyridine; or a pharmaceutically
acceptable salt thereof. 40 A nost preferred conpound
according to the invention is: -4 W 2004/089373

4-RCTAHRA0MEtBASHSH-4- prperrdmyl]oxy}phenyl) 1-piperidinyl] carbonyl} benzonitrile

ork ;{r{a‘imséedtkén;(ilcc%{a %‘thﬂ%ﬁaoﬂ pi peridinyl Joxy}phenyl)
-1-piperidinyl] car enzonitrile or a
phar maceutically acceptable salt thereof. Conpounds of
Corppornds of formutay(l)roayniosiagidzatidition salts with acids .t such@s genventional

phEeBcAgicalaRBptableacidsDfop BRArMBIe entléie ahydyodhttie Phyiditomic,

pf%%gl%}h b%?éctu ef%%?ﬂc sﬁ?ﬂ%gurfg@%ﬁﬁ& héci%' rﬁan&%f g t?ﬁér‘?é‘ér?d
g‘i ?Pg%l [PNoBiG i ¢, mandelic, tartaric and
met hanesul phonr c. Certain conpounds of fornula (I) are

CEERRBORpAInd®6f frmdth (1) hré tapRM SOSYRtG irf %F@brsoHeerMns It will

oA K f L e RO RESEES) Bls of
thﬁwecqmwunﬂé ang ﬁ'@r aitures thetraf gludinggraenaates Tdautemersalso form

aredspect ofrthe ingentiompect of the invention. The present
i nvention also provides a process for the preparati on

d of 15 f | ticall
il BN ich e pPiks = itk B ol AR Pl d o
fopmédp & Pha Pharmeeviinally acepibleisalt frlel)eor‘/xm@ mozess comprises:

represents CO whi ch conprises reacting a conpound of

or )
Lo R AR Y R o
re lé"rge??P 91333” and n are as defined above,
wth a corrpound of formR® h, Wherein RL is as
defi ned above and L' ] Suitable |eaving
group such as a surl_li 4 at Qm or a hydroxyl
group; or 25 (b) prepari f formula (1)
wherein Z represents 7 oONnpr i sﬁas reacting a
conmpound of formula (I1) as@flned above vvitha

und of farnula
o FOIIBIRN RSN B DS iosh EuA(e HOaT TN | 25t Ry R, R, m
argrroane, assdefined abowe, viih eaiohwpobad offlermaladth@@4.’, wherein R' is as
déﬁhl)e@ Bb&R) ando’ réfrebEnts Btrsﬁﬁa’g& r&am Cgﬁ GRPsA 2fa duabk!Rilogen
ppesents I'c conpri ses

at&rjg %rv@ﬁﬁo‘?gxyéér%g {ﬁd of formula (I1) as defined above,

with a conpound of formula R -N=C=0O wherein Rl is as
(bylef i preparingey eompound of {atnular (Bvettareig Zarepspots 8D 0fhich comprises
reb @Y Ebrhdoundldf ffinbia4ily SPE&RRALDoFENRES ¥WhSdund of formula R'-
S0,-L? wherein R is as defined above and L2 represents a suitable leaving group, such
as a suitable halogen atom (eg. chlorine); or

(c) preparing a compound of formula (I) wherein Z represents CONH which
comprises reacting a compound of formula (Il) as defined above, with a compound of
formula R'-N=C=0, wherein R’ is as defined above; or

(d) preparing a compound of formula (1) wherein Z represents CONR™ which
comprises reacting a compound of formula (Il) as defined above, with a compound of
formula R'R'N-L3, wherein R' and R'° are as defined above and L® represents
hydrogen or COCI; or
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conprises reacting a conpound of fornula (I1) as

defi ned above, wth a conmpound of fornula RLRLON- L3,
wob@ress7RlL and RLO are as defined above and LBCT/EP2004/003985

represents hydrogen or COCl; or -5 WD 2004/ 089373

PCT/ EP2004/ 003985 (e) deprotecting a conmpound of

formula (1) or converting groups which are protected,
(eand dyirotectiid 3 compowaf dfdorn{uig (1) ortcaneenting Hesups vinichadrd erotected;
atPoRRmaMsthefedter mula (1). 5 Wen L' represents a

hal ogen "atom process (a) typically conprises the use

of a suitable base, such as triethylamne in an

(Phppr Biareenversiy paihersgotpodrdsefdematiathbt hane.  Wien L'

represents a hydroxyl group, process (a) typically

n r
R ErSa VBRgBL s B R oo oo or
suitaRle é AsiiFRy/BImine i ap @PRIPPLBRIS RGMENhschsas digieromethane.
Waheolh' sepresants @ hpdroxyi gnap, Prosess@) typically poropllisep the use of a
CEUPITRY Fee@8nt, BEcH&L1 ,lgfdi@cféﬂéﬁflca‘ibtfdgrrﬁ’ﬁ hrid %?ﬁﬂoﬁ%éﬁ%%ﬂriﬁzole in
i chl or onetf hane.

argrg%%rggﬁgt%gg’lk’?@%tu;@ngﬁl{ﬁééﬁ%aﬁﬁ%ed in a solvent such

as di chl oronet hane. When L3 represents hydrogen,
Procese®) typitally yehprdds\the ospofi slesser eaatt anitiethyandesripemnd

aPropridié SMUéht(subn as 8RHRAS&hae. W t h phosgene in a
sui t abl e sol vent such as toluene followed by the

conpound of fornmula RIRION-H in a suitable sol vent
Progess @3 isdyripallyrcontudieghin. a sava evch @s dishipeseathanecoc |

process (d) typically conprises the use of a base,

WA Asbreddnt ShBYORN, ookt @1 rie%gﬁs%s%eé&ﬁpﬁhéy&ﬂpound of
t’hare. . , |
foppuiE 41} FeRe Bt B phacqat T SHLAIB FovRiquch aniRlugnedalpwed by
thecompsuna atfdrmula R'RIAN-Idinee seitabler snlheart isveh @& diplsronrethane.
Organic Synthesis' (J. Wley and Sons, 1991).

Wﬁgh tl_‘f’l P%pg%%ﬁ%qég% %‘?‘g’sé '@c% é%?%l&?o“ﬂ%&dtﬂe%% %Pg 'E%Le, such as
t”ch}’%”]'Qe N3 reRTisea RIS sHEbH#S fichigomeihangy car bonyl or
t - but oxycar bonyl) and arylalkyl (e.g. benzyl), which

INFRYCRS (6)2 BRAABeS B Prottichhy Slobips Sn@’\t/hg%é&l’% BB rén&W# Ban be

. hl . .d duct . g. .
fOﬁg% oY o Elhehe SRt afinPs T aanie Synttiig 1y iy and Sons,
199 oSuliablsraraine profecting oroups inakdsesuiRhepY i elss ) R Lis 9. acetyl,
2'1252'gchibroethiorycetssnyl; banzyihxyearbomydpr Bputoricarbdayh@nd arylalkyl

(€S 'b%ﬁ%)l)?wﬂ%qﬁ?ypgéﬂ LHBy & %ﬁéis' BY. Hgiﬁ% an acid such as
T o Pamast e,

repvaladf a 2262 drichiaropthaxycarbpyirdroireusing aist in acetindcid) as
apbréprifiteTESthereUnana \misk prorectifd J%f&lbs |iddd®ftbif%luor&§de€3m (-CBCF3)
[ [ . ]
whifhy RETBEFEmBYedhy adPUBNR AN 42 Boi a8 KHPbAINd benzy
9reEp-fYEhed alderrEele senie Reynsivab-dimetbpebrue grauy (Eliman linker),
wigiclo cey beesmeuethbyacid eplalysed bydrolysis, fox exkatple mith trifluoroacetic
adig¢duction, al kylation, nucleophilic or electrophilic
aromatic substitution, ester hydrolysis or am de bond
formati on. Exanples of transition netal 40 nedi at ed
Prosesst (ripay eapeifgmedwsing fonyentiopaldpteteneersiopprocedures such as
epgedsxdion esxidatioh Lrddudtioa, Alkylhtton, ngcleophilic or electrophilic aromatic
substitution, ester hydrolysis or amide bond formation. Examples of transition metal
mediated coupling reactions useful as interconversion procedures include the following:
Palladium catalysed coupling reactions between organic electrophiles, such as aryl

halides, and organometallic reagents, for example boronic acids (Suzuki cross-coupling

-6 -
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15

Pal | adi um cat al ysed coupl i ng reacti ons between organic
el ectrophiles, such as aryl halides, and
woe@angsses al | i c reagents, for exanpl e boroni c BCT/@B2004/003985
(Suzuki cross-coupling -6 WO 2004/ 089373
PCT/ EP2004/ 003985 reactions); Palladium catal ysed
am nati on and am dation reactions between organic
reaktiarts); etiadies, catalgdedasninatidn dral anddatjorenedctioms|betpden arganic
oI RS fcs, SULTHe o Aaldls, W nuceRPs SRITSY AR o8 hAghie,
ChETY sales am“%?@aag% PLEDEBRN HHAA dRtoniRe Eaghay arv
hatidgs ansinusingphilasgsuce g6 Emidrs: 8ne Soppmertiaiedicoupling reactions
bdtaeempherals sisd bétonieadidds of formula (I1) wherein
represents a single bond and R4 represents - (CH2)q
NR11R12 may be prepared in accordance with the .
Comppdidsriy faymutacdl wbersirr) ™~ (TRBEReNts 8 gl beng and B” kepresents -
(CER)RRFR? iy be pieip@)ed(ih MrcorBandsowitt t@p fdliowing pfbcedur) m
(R)n (m)m(éﬁg'n' Step (iii) P NP N\ / Oa(R% R
(VI

CH (VI Step (iv) (R)m(R3)n (R2)m (R3 n

Step, (v NC \ \ / ORgeplth/ ORa (VIII) 10
whelei R37O0R4, m anrt—h—are—as~def i ned—a 40

repr esents 2 hal\pgen atom (l&dR* iodine), L5 représentys,s

a suitable | eaving group such as a suitabl e hal ogen

atom (eg. br ine), or a hydroxyl group; ard P (V)
represents hydrogen or a suitable protecti (grqc_u@p(n)

such as t-butoxycarbonyl. 15 Wen L5 repfes a

hal ogen atom (eg. brom ne or chlorine), st(\?)o (1) may
be perforned wusing a suitable base, such as pot'assi um
carbongf?e i n anrAppropri ate solvent, such ag? (Re')n
2- but ?ﬁ)ﬁ‘e o ?ﬁal ly in the presence of G‘Rt)f"ansf S
pot assi um Ptedilide, at ay ~

- — o

Pte aso{efl ux. -7 P—N O\
4 4
R OH R

(Vi) (V1)
Step (iv)
R R, (R?).. R,
Step (v)
PL—N o) HN o)
\R4 \R4

(viny (g
wherein R%, R®, R*, m and n are as defined above, L* represents a halogen atom (eg.
iodine), L® represents a suitable leaving group such as a suitable halogen atom (eg.
bromine), or a hydroxyl group; and P’ represents hydrogen or a suitable protecting
group, such as t-butoxycarbonyl.

When L° represents a halogen atom (eg. bromine or chlorine), step (i) may be performed
using a suitable base, such as potassium carbonate in an appropriate solvent, such as
2-butanone, optionally in the presence of a transfer reagent, such as potassium iodide,
at an appropriate temperature such as reflux.
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WO 2004/ 089373 PCT/ EP2004/ 003985 Wien L5 represents a

hydr oxyl group, step (i) may be perforned using a
w@bwgsasne such as triphenyl phosphine in a suPCEHBP®04/003985

sol vent such as tetrahydrofuran, followed by addition

of an azadi carboxyl ate such as

di et hyl azaodi car boxyl ate at a suitable tenperature

Wheo h.° repsesentsa hydrpeyl gtaupestep (iBtmey bei performagd bsing a phosphine such
_aPRibheyBbspiiné Tr?é‘%wf%leas&\%ﬁ@ QueHadkrh di‘Hﬁ.lPan( forlbwd gg addition

I t
of ) e B date gs@&%ﬁ%ﬁagﬁwﬁﬁaozs@a% bl dempsratiire such
ag WoMHiREWEBfUrer eat ment with a conpound of forrrul a (V).
10 Step (iii) may be perfornmed under acidic

sté'z $PBS port neB 69 Tbin H%bf?@o{:ﬁd S HRRARAT) Wih 2 Srdhno
@rt"'f‘%"tﬁ% ' B e Sealinsrouiehin r@@p agen

e@eme’@"@w%bmre@tmeahwh a@omeum effermwa ¢¥). an aci d,
for exanple, trifluoroacetic acid. 15 Step (iv) may

j éﬂglrn g'b?%grfb'ﬂﬁqe%‘y dur{oreﬁgahfc' cgﬂdlﬂgr'isa lforce%l%b?és 89 2ing trgIHoroacetlc

%f ogethapgr ewa@w%y o%ﬁ?g('”éa% F?B&'Né”‘é&@&l%?rmed
togetbkr vging p slldred such amtriethgisiare, jn tha peessoce abareadd) foeatample,

trifysrBacdic@tlanol . Step (v) may be performed in
accordance with the procedures outlined in process

Compounds of formula (I1) wherein -
Sﬁee &wb&embe pgrfaagsl endes Hansign metqbeeauﬁehhydﬁogwhon conditions,
for eartiple aindema B mpst presdige pf nmdgﬂfmerﬂﬁs}ahg bagitathie ¢atalyst, Buch as

péllQ@lu%ﬁéﬁaﬁ’&ba@fm %tsﬁﬁatfle\éblventgﬁf@o#rgﬁa formula (I1)

wherein R4 represents a grou ormula (i) may be
prepared 25 in an identical manner to the procedure
Sigedrmacie perirmedsit egrorddnse withdhe pracedwes autinedin process (e).
formula (i) may be optionally protected by a suitable

rotec u ch. as—Boc r| or
oo it ) RERT o7 1 drateyS 2 el dB aype prehred
an eaamqabmaaeerdeéi@ proeedure degrribed agoyaitit thiel amiesion ¢f step (iv).
introduction of an R13 group by, for exanple,

Céﬁpéﬁr{dg\r’oﬁ cfg l Q/HereYH ﬁhrr%%f&%ﬂ@ei %ﬂau%%?foﬂﬁglaqg% OJ ;?repared

ingg ideyiticg r{gqanrler cgr%c%gillggqq ecé:lrllaejzet? e&(p%p ltlp\atéhe nltrogen atom of

fogaiila & h‘@ysb@l&p@mﬂall‘ymtbtea’@d dy erduiialdeprdiecting gréuy $wwved Bogc, prior
toSte}PE). Ste'p)(r)@\)ﬂ) thekePdrR P& TERovId Hyod BairateClidr deadiith 4sdesdfibed in

prBast oI BT8R s SRR ol p FEOPEARS, redllihlle amination
W'mw@ﬁto%laﬁ%@@ﬁ?n@aqflayb%%f@/é’ﬁtj%v@ 3RPQAUM arwéve@%qurplﬁxﬂnde and
offtionallysarcacia suchrdscagetic atid imadlitable solesrt suctgasdishisranfiethane,

foﬁaﬁe&bysfgt@ﬁg fgh3 receptor and are believed to be of

potentiial use i'n the treat ment of neurol ogi cal
di seases including Al zheinmer's disease, denentia,

Cergroynsis & Eimiiertd P);and;é‘é)‘ reitherknomn| af eayghs prepered(n accordance

witHTRriwnmotedueggni ti ve deficit, epilepsy, neuropat hi c
pain, i an armat ory pain, mgraine, Parkl nson S

di sease, dbe scl erosis, stroke and
a

‘Eﬂ‘%‘?ﬂ"ﬂjéroéfqrﬁ'& igng thelf E'@ﬂr@ﬁg?“t'ca\%%P@Pﬁ %?'ta haws afdnigy for
andrare @oitaggnistsranga finverdesagopists ofdoé histamioe bidirecapdor and are

befiefdFlotheddf pofential use in the treatment of neurological diseases including
Alzheimer's disease, dementia, age-related memory dysfunction, mild cognitive
impairment, cognitive deficit, epilepsy, neuropathic pain, inflammatory pain, migraine,
Parkinson's disease, multiple sclerosis, stroke and sleep disorders including narcolepsy;
psychiatric disorders including schizophrenia (particularly cognitive deficit of

-8-
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WD 2004/ 089373 PCT/ EP2004/ 003985 schi zophreni a),
attention deficit hypereactivity disorder, depression

wa@pa4asdret i on; and ot her di seases includi ng POEEP1094/003985

asthma, allergic rhinitis, nasal congestion, chronic

obstructive pul nonary di sease and gastro-intestina

di sorders. 5 Thus the invention also provides a
schidtphrenih) odttentomuéficit(Hype@activitp disorae sddpressidnyand addiction; and

otﬂ&ﬁ&%@éa%% %c‘ﬁﬂiri? 66&%&?,;8‘ hrh@ 2l RRitR, hAS @tgrfd'é:shgn chronic

s
Tt 'S hy!
obslG e fridmprary Sisepse gag pextrRlestRm AFOIdRES T mpai r mont s

in di seases such as Al zheiner's di sease and rel at ed

TH&UHhe (R@ateT Abd PR vidies ardbiipbund of foRAulaN @R hipPBrrhddcutiedly

SRS TRLR9 O o2 BEB L BEARH Bl
PrehyiPris ekthg dRpya disereityin RATiGHar cogpiiyeimpaiments in diseases such
ag Akheipeds disebse/amd fetaied neuradegemerative disomtepnund of

formula (1) or a pharmaceutically acceptable salt

Tlﬁehhg'n(/%e@{gh gﬁl%&elr(rg)sc?aézg%e%%grms %E g)g hﬁ?ttg%%f |5>|“n %‘?)Big/lgxrlls 8{ tﬂgiagg\%
digprdeieaBenamealy ipcluding pramens WHEh carpriises fdministaing to the sufferer
a trenagettitally effettive amslint ah® odbmpoundusféorimiula {INér 4 pleainaesadtically

alkolBe Shan e?li sorders. \Wen used in therapy, the
co

ounds of formula (1) are usually fornulated in a
standard 20 pharmaceutical conposition. Such

Incnetes aspenishe mvenionmreyidesthewse vfa spempdandiof formula (1) or a

phRir@@esUticem: acteptibletd2@ tikres@nthd MYAITREIOR dfW hbB&Eament for use in

th?ﬁ,%\étr%ﬁtoﬁtor@%ggggwde?@! conposition for wuse in the

rea ove di sorders which conprises the
conmpound of 25 forrmula (1) or a pharmaceutically
Waeo epediinl therapy tthe hempodindsrod farmplea( rere @stiallyddidnyulated in a standard
piFFRBSARbECORHJSIBA. SUMCCIRSRIBAS ;:éws&b(fhg_arédtusmgeeﬁandard
rgréalu' %es a pharmaceuti cal conposition ich conprises
PPR 6?‘rpound of formula (1) or a pharmaceutically

acceptable salt 30 thereof and a pharmaceutically
Tiacs; d1et mrbsent ravenii@r furttiemypovdetsa pharhercsutical Cdmpasitiontfer

o . . or
ok g AT e 0 o
fofP " FETBEREELHGHTY FECeiqlie ol (1Etaoheed RBHRRYAGRYlGHY
acogpigblersaniar. t r eat ments of Al zhei ner's di sease.

Sui t abl e exanpl es 35 of such other therapeutic agents

Tﬁ@%re@gntmmién Mﬁﬁppﬂogdgﬁgipﬁ%rrﬁ%h{i% Egjn‘éﬁsition which .

transm ssi on suc S 5- antagonr st s, nmuscari ni c

co(;@;a’ﬁiegtt@e, CopBPaYe @5&1”1"1‘?1@ JYeTe] ageutigglly acceptable salt

tharsef sihad & phameeseeticaly acedpitdile carser. \When t he conpounds
are used in conbination with other therapeutic

he LSt el.t her ..
B8R 4R ERTRONACSs IS DRl M StoEdffeurc soens o
exegRiehistamine Y1 wniagonisisoy gusdicanteriteriaone to dsassiul aweither
disensemhodifyinglon symppioviatie sreatmmerds bfAlLitetmers gieedse. Suitable examples
of GRER btk tr%%&%ﬂ@é%é{té‘ﬁmag He A owRto maanylo liblgi®r 2

; har.macesut calé_M cctegt Ik{l ﬁ% erivatiLve th g\ﬁ -
ASHESRN SURNET 5 T AREQNIST: BERMNC %%Pé\'??s’ qYarrdic
antagonists or acetylcholinesterase inhibitors. When the compounds are used in
combination with other therapeutic agents, the compounds may be administered either
sequentially or simultaneously by any convenient route.
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5 The conbinations referred to above may conveniently
be presented for use in the form of a pharnmaceutica
wo oroadsr3 on and t hus pharnmaceuti cal fornul at i PEIEFEP2004/003985
conprising a conbination as defined above together
with a pharmaceutically acceptable carrier or
exci pient conprise a further aspect of the invention.
THd@veétidin\hukgrovidesie admtser abpeat chcoraisingtiomadongpnisingaycdagpound

of%*JMé @LSF §9h§+ﬁe§3§ﬂ | neg%h{a%llé JerRhtivd FEldoARRRYRY With 3 further

armaceut 1 cal formil ati ons.
thW% %\C%Qﬁ%BDﬂ%e"g? formula (1) or a pharmaceutically

acceptabl e derivative thereof is used in conbination
T EdmiBinatRme nefetrbe taasivel hayp@sivenianty beeprgentss fortuse in the form

of‘Zaa;Fffan%a?&ﬂl%Sl fﬁﬁ'{lfﬂéﬁon Qﬂtﬂﬁé ghﬁﬁa%gﬁﬁaFﬂﬂﬂgIH%s%rPnsmg a

compRinasion; astdefiged akovs treether W'Qh%l Ph?f"’c?ﬁﬁk"ié‘iﬁ WEECPPIRPI} FRIERM Or
exdlgidritedmiprise b éurther aspegb bbthesroeotiore al heciodipiolsiak Goompanents of such
cdrifinatione %ama adMiihEradyithe seawﬁé@dor@rmal@aneéwy th separate or

erature and at nospheric
c%plﬁgg%cﬁpliam}aggﬁﬁg:a Tjﬁf'pmg@g)éﬁt ed for oral, parenteral or
rectal adm nistration and, as such, may be in the form
Wirien taadohrgiotind ofifesmlles|) o2@ phaﬂhadeum‘.allgl apcatabslatedvetive thereof is

udt %Bﬁgln%éwmtﬁﬁ selsﬁﬁﬂ eutr hithietRBInst ﬂ’n@\@éﬁ{esdlsease
Tgyd

I NT Us ensi| ons, or

stalfsfe 4pee i wbh ey L PRy B ComBRu Y puged
algesmeApproprigie gibees witl beTaadilytappeasintecipys tose skitizd iprie art.
admnistration may be in unit dose form and may

A%ﬂgltn‘?égéu QFSHEXQ{&LW?% m%&'o&'b?ﬂgg T ta}}@%ﬁéﬁlﬁ'{i a{agmxture

S%%Blye?é @gﬁy%reén%gqu]@da@tg}%ghenﬂ{geqsgm d3 sy ted ?or oral,
pareateeal oa tantal ddmipistatiomand,casssusb) Mak heimthie rﬁorlmofrtablets capsules,

onﬁhﬁ%{d@ﬁr@ﬁbﬂaﬁéﬁs beﬂ/@éﬂscgran%§| loddriidl GreBérRiBRRAIE PORIEBYinjectable
or, |[]f§18|g}$s§oglﬁlons gﬁggs(ﬂeﬂ? ons gra%l%'éflto?ggewal oardn% gt¥able compositions

S1 0Ns rups
argggapraélypfﬁferﬁgy be in the formof a dry product f or
reconstitution with water or other suitable vehicle

THRER R %ESLIH@ e{l QHl‘nﬁinsWaﬁ&@ﬁféS/'b%‘ﬁ um'f'ﬁb!sé)@ﬂ% 24 may contain

t
Y
disintsignaids ead Beeepiablesyvettipg egents aEF he tabletg may befcogtes) a@ardmg to

metHdde el kRdvn i \oraidl pigrmacéutieal graeties. 35 For
parenteral admnistration, fluid unit dosage forns are

prepared uti|ising a co und_  of thelnventlonq
O} [l BERRAT 210N P e P Ehab o8m O% for PRI, PALFRHSPT ik spRension,
soletiting) emulSioes, syoumsouretixirsd epeaybadn the fome of/a Hiyaireduat &br
regleg‘é;c?{tvfdn?lth‘lﬁatéﬁ@doth&%lt%e Qbhibierefdie ReEdsdch Ruid preparations
e
may RTaINEorY %ﬂ%@gmiﬂ'gﬁééﬁcd%‘srﬁfﬁeﬁ%hé@g??fﬁ%%ﬁ@a&ngt%%nts
naR-aqyeous ¢ghisles dwiich mayiingudergdible 0&%). prepprvatjyes) ang, if desired,

carventioral fismausiegd omgloradtdvant ageousl y, adj uvants such
as a local anaesthetic, preservatives and bufferi ng

ents ar e
o) SRR el oo oS o BRI ghAS samoound
ofﬁtnsrlrmpamwoﬁ@gaacemm@Wmcwta@e spit therenf and @stee vehiglp. The
c@gbunaedesndingr@niey ehivlacat coacanirtioPaser)cean bk either suspended

orsdié&mﬁi' i the \?erhﬁ:l rﬁﬁﬁ%ﬁéﬂ‘mg@ofgﬁgﬁé ‘iﬁg éd'?'h dnb q%@%’ssolved for

nner,

infroHpr i i ?'F%@E%S%ﬁabes e UGS & SabIS AL aapsie 2B Fasiing.

Adwntagieobsly, adjuvants such as a local anaesthetlc preservatives and buffering
agents are dissolved in the vehicle. To enhance the stability, the composition can be
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acconplished by filtration. The conpound can be
sterilised by exposure to ethylene 5 oxide before
wGeaEpessidn in a sterile vehicle. Advant ageousP@T/ER2004/003985
surfactant or wetting agent is included in the
conposition to facilitate uniformdistribution of the
conpound. The conposition may contain fromO0.1 %to
frésv dfter fiking) imto therl @and e wétepranietl an6&%deyumwe sgditeral

sd%f ehdiEn&el Y@ é?@& d ianﬂﬁ&qwbé‘rge%ﬁn@? FELR ‘?ﬁiac}%e compound

. tra |
'StSHap%qd% RVepick Feo90 B Soing O ottt PR SfalelB tehot be
acmmph#shedt efiltrafional Theespmpiotind caiebe slerilinesiyssxposuretie ethylene
oxldes bsfdry suspehsiongi Pterilefvehiole. Fdhvartagsoushnd soiFBtant or wetting
oG FI4 BASF} 05 IR0 313 9FS s OMLAR 31l Bfouno
to 200 ng, and such unit doses may be adm nister ed
Theeampdsition roayceordaid dpm 6.6% teX@kpbeweigbt, prefétablydram d@ia 60% by
wélgRt) of ihe e FRlkriak uepshdiy orftheWidtR6d 6f adriRisHalirS e dose of

th%ﬁ@?m% ngeic{]lﬂltll:e? ﬁ@%&aﬁgfqﬁé ?forémgnt%ﬂgd 'éfésprq)qﬁsewul vary in the
usugl, way wih thezsgprlggngqs hedigorders, the weight of the sufferer, and other

sithil§Faetoyd. rddvirgile),-a6-o ger{e[ré -glidemujiable dnit dbgem mpy bé 0:05}p M 000
nﬁﬁb?e itebiperd & 31 m§ Dc‘r‘)d ich Bhidbb&Ss Aby be administered more than

Owﬂ&é‘lﬁs' SRR o Tib q%ﬁy'%tﬁéqﬁ%fﬁﬁym&y 2éee fog number of

wee@aré@pnms h n-butyl Ii th| um (1. 6M in hexanes, 2ni,
3.2mmol ). After stirring at -70C for 30 m nutes

vl AR s S 18 e R0 B P i
iNeeiQPat ed ammoni um chl oride sol uti on was added and

the m xture was extracted with ethyl acetate. The
Desdgtion Phase was washed with water and brine, dried

BRI LA SIS et
A@ﬁhUﬁ%Pfobi?a Kfrjedorhenyhigxylniorn Wiparidine VO R/ G2341(1.0g, 9mmol) in
TidmiEmi) at —20°Cavas tragitechwitin o+betyh Bthiin( 0.6V 4h ﬁemyes t2ml, 3.2mmol).

Aﬁérfs%Fr% téi'eﬂ)qd fo‘?3§9mﬁm9€§@l(|5}% PRAAE)-4 H & idinRe (58Hg, 2.9mmol)
w33 Added drpRuisR @y the Initurp 3tTed for A ioue; FgAased 8 oride
S@W;ln)wﬁ%f@dsd @%nglnq m@%ﬁeavasgtra@téﬁ aith Elg:" ;ép ﬂ%q) e Bg%}aﬁﬂi phase

wa®eshearwiaf water and brine, dried over anhydrous sodium sulfate and evaporated

inJva(th %}Xélg%trgé’l Qle ﬂ/f\ﬂ:ﬁ \;@?ugg%cphﬁﬁd ﬁ(’:ep ik dﬁﬁ’éﬂaér%%} Alkting
A dgfomet a%%ﬂ%ﬁscé@ht%%d the ttl
cqnapaBrH(550nay, 3iTYel MSAES+h anld 08 MM nol ecul ar si eves.

After stirring at roomtenperature for 2 hours the

n vvas filtered and the filtrate evaporated in
Dgy& m"l% i due was _dissolved in dichloronethane

1-{phpryimethyl-4o4- A piRaridindinroryiigerehenid)-581%4 tefrahygro

pyiridid® (D2)nut es. The organi ¢ phase was separated, washed
TG BIUAGH 81 1 ?gﬂ%nﬁh‘le‘ﬂﬁﬁl) 41(4 Eﬁ-(ﬂﬁlﬁéndlﬁyﬂ 6’6 Hﬁy}ﬁl%yﬂm _piperidinol

(Dslgl(]%f@t % qnlé@'gﬁlg Pocfl@g%)me ha B&Wwdggq rf Hf? Qetlc ar:ﬂ(o 68ml,
8. M@t}dm@wd:@rmmm siguen gifter piktaiab facsm esnperature for 2
holrg the{dudpérbidri was filtirey bndihenijttdtexydaoratpy in wicper Tith reeidue was

diéddRed in dichloromethane and stirred with aqueous sodium hydroxide solution for 10
minutes. The organic phase was separated, washed with water and brine, dried over
anhydrous sodium sulfate and evaporated in vacuo to afford the title compound (365mg,
85%); MS (ES+), m/e 391 [M+H]"..
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A sol ution of

1- (phenyl net hyl ) -4-(4-{[3-(1-piperidinyl)propyl]oxy}ph
we@rykpsmB7P, 3,6 5 tetrahydro pyridine (D2) (450PQI/EP2004/003985

1.15mol ) in nmethanol (40nml) containing palladi umon

charcoal (10% paste, 200ng) was hydrogenated at 50

p.s.i. at roomtenperature for 18 hours. The m xture

was filtered through filter aid and the filtrate

oH#®d in vacuo to afford the title conpound
12§%ﬁlwﬁf yl'i/%én %]o;(y}propyﬁplpellwléu(ﬁm 10 Description
A golutian PBHW%WWQ}W (4B peiretding paemytiytabeny)E142,3,6-
teBah)tcﬁftD byﬁniltﬁe/ (DD Ze80raG b tBeyhal & rﬁét?lgnolzli@rﬁmbhtamfg palladium on

r%‘ij héﬁ@"%ogfnd) rﬁ?o %h%’t@d aE‘SO( lér t%om temperature for 18
C(ng ‘g mbeidy; S)fﬁtgfﬁdjt ropg &,t?ﬁﬁl(ﬁ] p te evaporated in vacuo to
afibfﬁ#lﬂﬁk@ﬂ!lg@ﬂp@ﬁ&ﬂ%@é%bdﬂ?I(ESE) (’ﬂZ@QOB paeifiol ) in

dry tetrahydrofuran 15 and cooled to OC. The resulting

s stirred at roomtenperature for 3 days.
b CMIMQ%IANa was, renpved by filtration and the residue

1 6d?lrrﬁ“@deil§‘y' tdidderorhemyhaxyli-Ripgridinecabpxyate(DA i ng
Dinfetttbuty| azodicarkoxgfate (5hye 250remal) dvastadyéd poribawize (@ a Bjirring
mixE36 'of 2RRIPABHS f(e;ugﬂmmonpfnpﬁw pnwsrp%m%qe@'ea (ﬁﬁ}ﬁol) and 1,1-
dlg‘lregg/feéhyfl iﬂg%go())(s}l 16 Sk déa‘ Q@arq%%zt o@n‘)mawp kﬁ{rahydrofuran
arjdvpagjed. to 05G. 'ﬂ@%@sugﬂg anxtgremmﬁqrredé rgam temperature for 3 days. The
so4ve{n4wbé terhpvel, Bl filiratiintayidehd1pgs)dus ues Doy bl imA-chidmeatoghaphy on

gﬁg I&’cﬁé] fﬁeé]wg%t;luredﬁf i\yq&%ﬁﬂé a:,'lﬁ %‘tg@%bgét@?@% Raxulak Containing the
tav%r%aemﬁ'eﬁ PT%?yTPOIa ol *gvemwoane ag poite
crzstamne 8aidrtfip.40083%), MSTEES ) 106 484 [MHH]~. 70C was treat ed
with n-butyl lithium(1.6Min hexanes, 23 nl, 36.8
D io',lligter stirring at -70C for 30 mnutesa
r - carboxylic acid benzy

Panyimeli! 4408 o T-amr st epsbaadd RIPSRinY GO RBhenyl)-
441ydronyr’beplpeadstecarmylate (D8 hours. Sat ur at ed anmoni um
ASBILBb 9161 $JaﬁrHéthﬂch‘9ﬁ§- o @ﬁ@otéﬂgr pi Pﬁnh@@armlate (10g; 24.8
L0 S g SR e i LAl ares, 2
mb ééiammm f?\féﬁrét'Hﬁ'Q AP far 3 minutgsa gelutien g 4p¥p-piperidine-1-
cariesiytitiacid behayh estes (§90g) 36. &fhntuﬂ) iINgHA Wasaddirl dropwise and the
mﬁ( r@ %é@fo?@@fﬁgi UtSartlQa rﬂoﬁpllg]rﬁtcwoﬁfi@golnﬁé@\%s gﬁ d.and the
0

mp uré[g@g %?( t]_ﬁ %cegatf I'rq\m_rg]':\nlc géa&‘ﬁ%@ggﬁla§ hesh water and
brmeedmdmemymhydrous sodium sulfate and evaporated in vacuo to yield a residue
wHiclh #aé F;ﬁ’ﬂlé@ﬁishrﬁj £d bﬂbﬁ%g}aﬁ\y%lﬁlnbmﬂw% Aodime-dPiexdhe and
oAy o 1 LT SR A 1407,
1 1- di net hyl et hyI ) oxy] car bonyl }- 4- pi peridi nyI ) oxy] p
henyl} 4- hydr oxy-1- 40 pi peridi necarboxylate (7.38g;
Dés”orﬁﬁ%'é (D5) in dichloronethane (12nml) and the

1 *
PRRE g 1k el ylo R e RlI-p befiydr P plRaneparboxyiate
(D@D 2004/ 089373 PCT/ EP2004/ 003985 through a SCX col um
Trifluotoapetiocddid(12ehh aae ladtied tooanstitrity sdlMOnfPBEnametiy 4-{4-[(1-
(1§ AL SEde e oxy]carbonyl}-4-piperidinyl)oxylphenyl}-4-hydroxy-1-
piperidinecarboxylate (7.38g; 14.5mmol) (D5) in dichloromethane (12ml) and the mixture
stirred for 60 minutes. The solvent was removed by evaporation and the residue filtered
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met hanol to elute the product (4.9qg; 87%, M (ESt),
me 393 [ M+H] +. Description 7 5 Phenyl nmethyl 4-(4-{[1
WO ed4m843ny | et hyl ) - 4- pi peri di nyl oxy} phenyl ) - 3, 6PdI/BRZING003985
1(2H) - pyridi necarboxylate (D7) Sodi um
tri acet oxyborohydride (5.3g; 25.2mmol) was added
portion-wise to a stirring mxture of phenyl nethyl
theUgh-o ACKicpkmrdelntjrigoxish piethaynbl]folmv&dobmm 0-8B0(athinenia solution in
m(ewahen tHRAAE h@%@&& (4.80: %79, @@irglwe(d@@) [M+HRCEL ONne

and gIaC|aI acetl acid (1 nf) in
di chl oromet hane (60mM). The m xture was stirred at
Desgtintiaber ature for 18 hours. The nixture was

PbénylmﬂmyMt-(h {ft(lemethyiettiyl)a-pipdridinyiloxgiphehy3,6- alhyaﬁb-1 (2H)-
J\Hg@éngg\Qté) n| c phase was separ ated, washed with

ter _.an 0 sodl um sul fate
Salm PP RR Yoo g E LS S e T o OURp A GUTing
m(mrg of ghenygasinyl 4vB-(@ Edpegridinyloxy)pBeny v efidihydis 1(2H)-
&febialbekyl@teEM 94 12.6mmol) (D6) , acetone (5ml; 63mmolﬁnand lacial acetic
ac"id ﬂnlz/ﬁmt mé an? (éé}r%lggﬁ\eﬂh&ﬁ{ré WFE)é %@J‘S{%b Qtla?L?re for
&Lhws{ t%f"ﬁﬂs@'{rﬁ thhqu@%@rﬁoaiuﬁ%//wdé%%?@%%fpm%
mirditesy The orgb@R:l—ﬂ)hapg wiad iseparatedlpwasizdawitbwater gnd bin&rined pver
ar(t@ﬁ?ods%o@bfligélﬂﬂate( grﬁi'@z\?la )SFH\?\é;acginhWag?% %ﬁﬂgﬂé{ﬂtleégn%und (5.11g,
Q%hjap@%ﬂ%%e) érg:?ss[ﬁ\@ﬂ]o? 18 hou)r/s gl}'he m xture was
filtered through filter aid and the filtrate
Desarfptioai &d in vacuo to afford the title conpound

gﬁwﬁwle@% {[N—@dp’fp%’f dinylighenyfokf¥biferidit®@se)l Ption 9

Agol phen (4 [1=(1= ) p ) ihydro
1(§Harp13<m}90r§¥t§¥g)wiatﬁ zéetés Eq&!;m@%gfz Hﬁ#ﬁ% c?ﬁ‘:gnﬁgﬁpg"adlum
on 6rhat?§@t| Q1P @bfbyoﬁ)lf\gb% r(yarob%gmea &t 66 mml itél mam%taﬁhgfﬁlture for 18

hcﬁﬂt 4l' midte dt éduﬁﬂ fllt%] ng(?g‘l%ﬁlﬁp &% in vacuo to
afiy F%ﬁé@% o 57, PO ML ES b 30 i%

cycl obut anone (O 8nil; 10. 05nnDI) and 4 30 nnlecular
Des&tfori @ di chl or omet hane (50n1) The m xture was

{
PG g@%ﬁ 01‘43&?1""5@%&%% LAl IgH b 383 Rl @
pyriginecarhpxylates(Dhe or gani ¢ phase was separ at ed,
SMBlhedaoﬁﬂybmhﬁdncﬂr(d .1Byj TCEOSqmldnbl) &lﬂis@dﬁl?d a%uﬁydmskg ttlg a stirring
WibRahyIrAd Ry 20@-@ y)pReMRE3!6-d @l e
p)EertHqugrbco 152&? I%ﬁ mf (D& cyclob angne ( 8ml 146 05mmol) and 4
molecyler $igyasyin dmh{c[rqmemam (MM The IMixikeenyag sicedmtpeendi n
tefhpekthe fér 4 Rburs] THe mfxttﬁié Y lsteédiwith aqueous sodium hydroxide
soah#t%ﬁ f& é é)sb gﬁé( L)r r E:' 06?1% é Wagf%%%é@dplﬁﬁ%d} w ?%?P{d brine,
dijes ek aMBIC{URSIREIUT Shlete ARG eYapaTdtsdiPHaeualp BiPTd e €l
cqMEUng 4$.969, f{Y"/él)gMS/(&myﬂ/leG@@riM&HH at 50 p.s.i. at
roomtenperature for 18 hours. The m xture was

' hrough filter aid and the filtrate
D%é‘% q{og'?le(% in vacuo to afford the title conmpound

1-Cyctolytyldisiig-(4-piperidingl) phasyBaxylpiperidine (D10)
A solution of phenylmethyl 4-{4-[(1-cyclobutyl-4-piperidinyl)oxy]phenyl}-3,6-dihydro-

1(2H)-pyridinecarboxylate (1.95g, 4.37mmol) (D9) in ethanol (40mi) containing palladium
on charcoal (10% paste, 0.4g) was hydrogenated at 50 p.s.i. at room temperature for 18
hours. The mixture was filtered through filter aid and the filtrate evaporated in vacuo to
afford the title compound (1.34g, 96%); MS (ES+), m/e 315 [M+H]".
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-13 WO 2004/ 089373 PCT/ EP2004/ 003985 Description 11
1, 1- Di net hyl et hyl

WA 200 08B%3/ - 4- (4-{[ 3- (1- pi peri di nyl) propyl ] oxy} ptiERp10p4/103985

- piperidinecarboxylate (D11) 5 A solution of
1-{3-[(4-i odophenyl ) oxy] propyl } pi peridi ne (WO
02/12214) (1 OQy; 29 mmol) in THE (50 m) at -70C was
treated with n-butyl lithium(1.6Min hexanes, 21.8m,
ﬁmm,l 4 After stirring at -70C for 30 m nutes a

1 i%&@ﬁﬁ@géﬁgd'r&% Sy Emaridiinoryimotaenyitry

pipegdinggatbaxyteddtl)and the nixture stirred for 2
A bolution o&{&ﬂﬂ@ﬁpﬁéﬁmﬁkﬂpﬂopmmperﬁimGS(WG10!2[1'22‘1\41)5(1ag*dminmol) in

o et xﬁ%@t 3 8mi,

gs g .'QZ S fre B3 whh % é
%ﬁimg@')o B SR o0 i B0 el A stk sipathugthy} d-oro-1-
piperidinecadoxyleted6z360e81. dmeol MniTElT (Wasnipuas addat! dropwige and the
mixture e8rré&efor thoQFQﬂtSQur@tHWarﬁﬂnéﬁmﬁ\gch\MrtdB salulibX Wdk ©d8éd and the

mik} L? %\% %ﬁ(ﬁ%@?%ﬁ% QI: lc(ljle ‘Eh%g Yhi %%@%Q%WtWater and
rmfg driqd-pyer anhydrei s 8Q Lﬁp ,sglﬁatg gnq_etiapqr?tgd @n vasuoda yueld a residue
wididimwias puofisd gsing/dilidaege) chroina®yddathyvt editinghwithr @ mpxturelofid-9-90 0.88

duebdd adenfal y&ut%%éﬂhsn&%cﬁw (& H?fard\@ﬁém%ﬂ&ﬁﬁb&md% 2 g, 45%); MS
E}t rel nngQS[ H]Jon of 1, 1-dinethylethyl 4-hydrox
( peri di nyl ) propyl ] oxy}phenyl)-1- plperldln
ecar boxyl ate (3.9g; 9.3nmmol) (D11) 20 in
DéSctiptivnotet hane (6ml) and the mxture stirred for 60

gﬁt(ﬁNme %‘f;ggong ) &3 Blfet‘? Bafnlué’iﬂe B?’z)
due ugn. a’ SCX

ﬁ&er%si'c 338 (U G @W%Wtﬂna?ﬁ dmegpyistpyt 4ycroxy-
4-tre{[Bd holpetidingdroryllokdphertieitpipeidinagprbaxyide (&), @=Bnol) (D11)
inWchlo?Orhethbiél ﬁm? ahd PRSP bfedlfBr 60 minutes. The solvent was
ref]ho[véé g%#é)&gtr% gngigﬁ% P«%s?(ﬁfe fﬁf[eFE% 41%%)1 Té(?f( lcglﬁﬁy?ﬁaeql?t“g%lth
methang; fﬁW| Ryt 1R (aq_nmoma solutlon |n methanol to elute the product
(ZLM@EBMMSXESy] mle BDpEMHdI_ll necar boxyl ate (10g;

24 8mm|) (D4) in dichloronethane (10m) and the
D re irred for 60 mnutes. The sol vent was

?se ﬁ{/ evaporation and the 30 residue basified
4-{(4rladophenydioxytaipgrifig (B3)sol uti on. This nixture was
Trifiioraaetticatd (Wml%ﬁgbd@ﬁ&b@ts&nrﬁng?éohﬂm of het -dinietrsetisy! 4-[(4-

iof ?&g}] ld}f‘@ggr Q{waﬁ&i ’t’@d Qg SRAFSIY 4‘:)% &l@ﬁlSr hane (10ml)
Q{ﬁm% xtugeS% rre%rﬁ\%v qi@%ﬁte n? é %Mq‘n n[\/\mt*sﬁf og%d i?;qioa@nd the

regidlue Hagified Usjd@ammlumhxqroﬂde( solutigrh h@trhryluyepwpe ekiaated with
eth@%éta@&e Bhd theas@hers Coebmied dThade wdle deled diRGBbdiuM@siIfate and

8 %ﬁgnm@%@ AT AR TN Bodlb SR By s (529, me

dlet one (8m ; 63mmol) in dichloromnet hane (60m)
and gl acial acetic acid (1 nml). The m xture was
ngrrﬁtﬁﬁ,ﬂp at roomterrperature for 18 hours. The

4- E?ﬂocll'ogheny?)oxyj Ji ethyﬂ%?p%ltj'i?jlﬁeo(Bﬁsn

Sodium trlacetoxyborohydnde (9 3g; 44mmol) was added portion-wise to a stirring
mixture of 4-[(4-iodophenyl)oxy]piperidine (6.6g; 21mmol) (D13) and acetone (8ml;
63mmol) in dichloromethane (60ml) and glacial acetic acid (1ml). The mixture was stirred
at room temperature for 18 hours. The mixture was stirred with agueous sodium
hydroxide solution for 10 minutes. The organic phase was separated, washed with water
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hydr oxi de solution for 10 m nutes. The organi c phase
was separated, washed with water -14 WO 2004/ 089373
WO BFBeO4/ 003985 and brine, dried over anhyP@DEB2004/003985
sodi um sul fate and evaporated in vacuo to afford the
title conpound (7.2g9, 96%; MS (ES+), nle 346 [ MtH| +.
Description 15 5 1, 1-Di net hyl et hyl 4-hydroxy-4-(4-{[1
and Brineetidy b%rh?ﬁh)’dréu@smmm dulfste baa ﬁ}/ﬂhﬂm%éb)in Yacuo to afford the
0on o
iy ﬁﬁfﬂhggﬁgk@){ (E@Q}i&/ﬁe@% ﬁ;ﬁw yl ) pi peri di ne
(7 29; 20.9mmol ) (D14) in THE (100m ) at -70C was
Deseriptiah 18 th n-butyl lithium (2.5Min hexanes, 12.6nl,
1, 3b.ﬁmuwmégyﬁhmr@ty-4-(4 - (qumetmﬁtrﬁwA@iﬁoéﬁd]Hylf&(yqphenyl) 1-
prB;QhHHegHr xa/i'abé;{lg Egm hyl et hyl 4- oxo- )

te (6. 259 I _
A abtor At erpl ey o 1 ﬁ%memy;atwdﬁem@flwmeéazfa-ozo-arsmor) (014) in
THB (1GOmMIBait+0ST eechs dreatad with re-hitgl litkiems(@150M indrexaass, 48 ded,

3ﬂmﬂﬂoDeAftéF s}tmﬂgeat\ﬂaé"@fgr B@%lﬁlﬂe%tsblu%msf 1 Q%éfh?leth-{]h@-oxo-1 -

PGB BES SR G b THETRB i Flds 2Bl ikt & the
mpgHreistired tor 18 $iokise Salyratedh agiarenpim Chipade selutinn wag addgd and the
mg@Jre Gnlmsmx‘érhdgd ayith\etiel atdtalg. Vihé brganici phbsus @aotwathé&d Rfth water and

8§n%16tﬁé} oRSTEEWNIA té’%h@%vé%r v%%f‘ I% eld a residue
Xt

wﬁié%{ampw l&%qeﬁlr r%’egﬁﬂrf %ograr()]dy g]ut g wi r df 1@ §0 0.88
aquepys ﬁ[m:nqnla Wuml-reeﬂhynql DCMitp effordithg tifeosghpaumay(RP-al 33%); MS
(ES%) mieet 1ogivae] Opyri di ne (D16) 20 Trifl uoroacetic acid
(6rr1) was added to a stirring solution of
1-dine /}hyl et hyl 4-hydroxy
Dﬂs‘(r!P 1M1 1. net hyl et hyl ) - 4 pi peri di nyl ] oxy} phenyl ) - 1- p
44(4€in H(@Metbylebiopl)4-piperidingipxy Hithenylel . 2,3(@Btes)ahydropyridine (D16)
ThHUSRIRERTBEA A (VBTaldan® 4 SifrifD SdIutich ¥t T-Hiﬂ%tlﬁ)ﬂléthﬁq hydroxy-
P By Sy R YRS R o er RSkl R (280
6.amme B Rhinglichierpmetisne K9mA god thepmixtuenstirediios 30 rminigas. The
solventakb agrabvddobyedvaperdtibe agd tharredidaé fitete® thro9gtiva SCEolumn
kith Fethansilfolldidd sy 10‘)@@588@'%ﬁ18ﬁla Lélution i |n methanol to elute the

eI(J
S T e St e

propane (9g; 56.8 mmol) 30 and potassi um carbonate
Dédetigtibn 7L nmol ) in 2-butanone (150m ) was heated at

Wb edei s, T

THgurei4igeo (t]pgtf"r%% mxel )cg%ﬂ‘ﬁ’ﬁo %‘f*@?fﬁtpmsr@g o¥-8 mmol)
arml pota&smﬁ gaibegatai (1 5608 11mmopémEdnianone( tidmlxpwas heated at reflux
foRB fd@ I Theesolid @AY eémafedayd ﬂJtFé?lié)FI'a‘ﬁa $h@bdlvdnt PerRbvedXi Bvaporation.

Tlﬁ\gﬁ% gﬁ?[ 'ﬂ%@g)égﬁlenylcg'ML to ra &e%ﬁ @h{"%);?rro?ldl

pefdared1 gthy qqta;@@bq Q¢ the product asacolourless oil (13.0g; 96%), MS (ES+),
mie 2963& @B8 fivield)" opy! ) oxy] - 4-i odobenzene (13g; 43.8 mmuol)
(D17), (2R)-2- nethyl pyrrolidine (2.63g; 15.8 mmol),

Dgsogrﬁlonmcar bonate (6.69g; 43.8 muol) and

(2R)-1-{3~[(4-lodophenyl)oxy]propyl}-2-methylpyrrolidine (D18)

A mixture of 1-[(3-chloropropyl)oxy]-4-iodobenzene (13g; 43.8 mmol) (D17), (2R)-2-
methylpyrrolidine (2.63g; 15.8 mmol), potassium carbonate (6.6g; 43.8 mmol) and
potassium iodide (7.99; 43.8 mmol) in acetonitrile (100ml) was heated at reflux for 18
hours. The solid was removed by filtration and the solvent removed by evaporation. The
residue was poured into water and extracted with ethyl acetate. The exiracts were
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40 potassiumiodide (7.9g; 43.8 nmmol) in acetonitrile

(100m ) was heated at reflux for 18 hours. The solid
woaw4gasoved by filtration and the sol vent renp@EEP19Y4/003985

evaporation. The residue was poured into water and

extracted with ethyl acetate. The extracts were -15

WO 2004/ 089373 PCT/ EP2004/ 003985 conbined, dried with

c@ﬁ@lhedndiiléﬂ fntheodineh sfafeodrat edporbldds Thssesitge Was purified by
ccﬁ%h W% ra 6%\" Iﬁ’ﬁlﬁt\ﬁig{ﬂph‘ﬂlc‘ﬁfbr&héfhﬁﬁe e|2Wi ér“ onia in
e At

oAb (retictas 2vlom SEUP LS Pobl s ERRgmienks

[MHERS) , Ve 346 [I\/H—I]+ 5 Description 19
1, 1- Di net hyl et hyl

Df’lé}ﬁ; 4[4({3[(2R) 2- met hyl - 1pyrroI|d|nyI]propy
1 ? pgn X pi peri di necar box¥ J
g@|meftlb¥| @Iyl hydroxy-4 [4-({3-[(2R)-2-methyl-1 -pyrroI| inyl]propyl}oxy)

pI@éaﬂ)—1ilpl[aén@l@éeam;ulam;ﬂ'ba)xy] propyl }-2-met hyl pyrrolidi

ARBIufién % baio ey &%&)\'oéy‘i} Z-EHEtf(yWo)ldlﬁé (2.48©.95mmol)

(dg@g mﬁ'ﬁe bUt éliea h lﬂb&tg I?h 9%2%3/? %xanes 3.5ml,
8. ﬁ?wmoBsAﬁerﬂrrm airr7©?C for 80 cﬂmn@teﬁwsewmm of1,4xctymegthylethyl 4-oxo-1-
pipériditie oarbuxglatdddx38gas 69imolda THE. (60 mitplvas baded-tropwide @hd the
m%fre %gﬁj@(ﬁj a@FWeTg)eﬂé}qret ﬁaﬁg m)ﬁ%ué UIsattéJ éﬁnqmﬁﬁ.lm 896& le solution

ur,s at L um C
was PR G S P Stk %ﬁx&%ﬁ G R AN PRASE s
washed| witicwatar and itine, drigchover qnhm@eum@hqrﬂ swé@th @adwvapprated in
vaiaibes yielich Risidie wHikh wak puttiied a8inyg &iliey @eﬁcﬂﬁbmmo‘gkdﬁhiﬂeﬁjtlng with

209% cﬁ%@@%ﬁ\%ﬁé’ 'iﬂ/ll a%ﬂi%HPﬂ ih Gneth ?toaaffo‘?i't e @%WM\@@ 759,

homaora

2‘%@ M E:f‘h*r)oméﬁéT%%é" 2M ammoni a i n met hanol to
affordthetltle conmpound (0.75g, 26%; MS (ESt+), me
. 20 Description 20

Egg s TR TR —

Dution of 1, 1 -dinethylethyl
Aéolmtddﬂ ouy4fﬁ1rf1éthf(l{e$w[4-ﬁ*i§roﬁs~m (BH(ZR)-2ayethyl-1-gymylidinyl]

ml- ;39 |h|nécé}b8>§fétéig6‘? r1b8?ﬁ|¥15I2t(l§1§)Qn &38xture of
d'ea'emet h%&?@%&ﬁ%fe 8518 T s SUEeeEat ppa ergperature

for dwuisepe salventavasfremoyehbyieaporiiondobiveiiie peduetasdisetit

trilloroeRAe kit eN2L), MISV(EStI-bTen/@fdeHMEHFS its di-
trlfl uoroacetate salt (1.22g), M5 (ES+), me 301

M+H] +. Description 21 30
Dgfstfrgpt(o{rgz*{ (2R) - 2- Met hyl - 1- pyrrol i di nyl ] propyl } oxy) phen
4-44-[{3H(2R)i2Methyl-DAdyrrolidisy]propyipoxy)phenyl]piperidine (D21)
A4oluftort &4- [4@8)«2%4%&%1 Lp@diamy i ﬁb%o& pﬂ@rg))l]}-PZ Jgahen
Pl

hebiopydob aneh SUARIGH i hsaman

charenat 6% pasigs Q,ég)t\réas lydnege ,p@‘gleﬁgio@@ tgmpsgature for 18
hgurs.. The adixtureavast fétareeir tatougk flft@‘raldBnd thefiitsate Eaporatet] ur eacuo to

affiRd tid ﬁtfe%gﬁ{bohh& Quad of- ﬂrlhﬁc%?%ﬁ%%ﬁﬁ g ig%)f Mt (E-4S m/ 303

I\f porated I'n vacuo to conpoun
[ ‘di-trifluoroacetate salt (1.05g); M5 (ES+), me

303 [ MtH].
Description 22
1,1-Dimethylethyl 4-hydroxy-4-{4-[(phenylmethyl)oxy]phenyl}-1-piperidine
carboxylate (D22)
A solution of 1-iodo-4-[(phenylmethyl)oxy]benzene (25g; 80.6 mmol) in THF (300 ml) at —
70°C was treated with n-butyl lithium (2.5M in hexanes, 40.3 ml, 0.10 mol). After stirring

-16 -



10

15

20

25

30

35

40

Description 22 1, 1-Di net hyl et hyl

4- hydr oxy- 4-{4-[ (phenyl net hyl ) oxy] phenyl } - 1- pi peri di ne
wdoogasaxyl at e (D22) A solution of PCT/EP2004/003985

1-i odo-4-[ (phenyl met hyl ) oxy] benzene (25g; 80.6 mmol)

in THE (300 m) at - 70C was treated with n-butyl

[ithium (2.5Min hexanes, 40.3 m, 0.10 nol). After
als+10°Cifor30 mibGited@ dibhas 9 A7 AmeEicHn? aaxko00pB8hdin@tarboxylate

2071§C0f1@rm§’l§)m“‘ﬂ-liw £9 ) 7k léHH&ﬁdr% wise it H&%hr%t leed at room

carl boxyl at e
t%f%ﬁ@ﬁh*’?ﬁm“‘i@a@aeoﬁa% il ffofeeadded and the
mittire s exdragted withtain eceiaier th& @Ifgam@ pheae was Seshed i water and
bréaweydriedi overtdnbydrdas s@duumsomam@ad addgstaradn VAsuo tBiyleld'a fesidue

whRR vt uﬂﬁécﬁes.mhcae %?gn d é&&gﬂg@'ﬁ&gﬁéemyu

acklrio i B0 R U %'i 4 VRO s 519, 173 m
2i). 4195 (an, 1268, T2 ( mvﬁhl)ch Oﬁldm Bd).i5t07e(@, 2id), 6P7si, i2tH, H&8T-7.44 (m,
71 r omat ogr aphy eluting with 4-1 hexane - ethyl

acetate to afford the title conpound (15.9 g, 519%;

NVR (CDCl 3), 61.48 (s, 9H), 1.73 (m 2H). 1.95 (m
Desgriptionya3 (1 oH), 4.00 (m 2H), 5.07 (s, 2H), 6.97
4-{4rl(PhiepylmetByl) axylghdnyl}-1,213) 6-tet atipelsapyridine (D23)
Trifdofodceiffgdy (38 Ma)s%ﬂ]a@a Jake%oasﬁﬂﬁgksmahw{ PPy

ffeld g Rt Dorlotara biosida FyPeoige (1630
4245 iynaelbiR2) i dncfpl@r,@ﬁ@’ﬁlyan@e(ﬁﬁwl), k91 B hewrglthe solpgrarasdemeved by
e\mbbzlﬁmy laaitl ¢he( rbSidag podied4@to 2Msadigm (hWrZ))(ldb I%olutlon Thte mixture was
fitfr & s &gﬁ%%ﬂéd WiR WHtdr-ar é)tn@E é? 2@ C@é Vrﬁ}% 2663 f+HT"

renoved evaporation an Int
sodi um hydrOX| de solution. The m xture vvas f| | tered,

Deseripfigin 2¢ washed with water and dried (7.2g; 64%, M

4-{&f{PhengintetB@fo | erahpdioa?Hpyrald-ylcarbonyl)-1,2,3,6-
tc;gfg enl)@%ﬂ}’ yI )ngxif%ﬁeny }-1- (?g{rah)ydcrag gl—x)yran
tetrahydropyrldlne (

Etﬁ?ﬂ @d.d |°“e éW m‘ %?emwlhwaﬁ added teasolution 8f f&ér)a@air@@H -pyran-
4-garbokyliciasid (Gf4gt BT rrmhglljlnmcmlérptylemane Hami) o \dimethgdomnamide
(ol mﬂgAft@ﬂstlFﬂ?i@' ak réd?n @lrﬁ&!r%%‘* @@i@ﬁrs(tﬁg IsH\réntEngs removed by

o Lo RER Yy SRS 1o ok Rirap 86 WS GG wes
addegdshorwiseie amiktyreef Ad4il@hendmstiyl)oedrhenyl}-1,2,3,6-
tettaloyurapyoidie [{ah ég;(5302 mMnjol) (D283 asdirietHyRimine 8.3 add8gl6 mmol) in

dighi ntec(1 Fﬁ{l )é 1 Rur this S mixture was,w shed with 1M hydrochloric
aq%ﬁ?}i{ Hg?q{ oja%gfg EP ors% ibrl'ﬂ‘?mfjﬁ'e BE@?OCHHIHI sulfate and
eviappest |Tamr¢mdt(eeuas pdirified By @olwmsl ghromatogiaphly onwsitiss kbuting with
98-2 QthiBrgmethbiteer mietiheidl td divesa Wihité UbIRI (65T gVBSNE MSESH)1m/e 378

[IVM wdrochloric acid, water, 1 M sodium carbonate
ution and brine, dried with sodiumsul fate and 30
evaporat ed. The residue was purified by col um
Deﬂnrm’mncﬂjiaphy on silica eluting with 98 2

EI -ClitAngaRS-2 mashyns -2- bé/r‘?dlﬁ 5)d

9u§o7r90f 4’3 fh/ﬁphe T))oky]B?uenyﬁ (tet['aIY\I;d 0-2 p?/Parnl ylcarbo%ﬁ)-
1,2,3,6-tetrahydropyridine (13.6g; 36.1 mmol) (D24) in tetrahydrofuran (500 ml) was
hydrogenated at 50 psi and room temperature over 10% palladium on carbon. After 18
hours the catalyst was removed by filtration and the filtrate evaporated to give colourless
crystals (10.1g; 96%), MS (ES+), m/e 290 [M+H]".

Description 26
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4-[ 1- (Tet rahydr o- 2H pyr an- 4-yl car bonyl ) - 4- pi peri di nyl ]

W@ b@aoge3(PO25) A sol ution of PCT/EP2004/003985

4-{4-[ (phenyl et hyl ) oxy] phenyl } - 1- (t et r ahydr o- 2H pyr an

-4-yl carbonyl)- 1, 2,3,6-tetrahydropyridi ne (13.6g;

36.1 mol) (D24) in tetrahydrofuran (500 m) was
4444j3eCidneaprdpyl) 0X5Qp haiylpixtetabydtce2idqaysande/icarbonyl)Siperidine

| adi um on carbon. After 18 hours the catalyst was

o) |
d t
NI B Al Aol atphiy PoBo AR fudls o o0
mmo!-) (P80). [1Narene-3-chirepiobpbe Gh1 o 1017 Mpgo! payglp @asBIa carbonate
gl AEBAOMG!) (D 3B8anone (100ml) was heated at reflux for 18 hours. The solid

wés ¢ jn({\/eﬁbglllt%ftle %ﬂ@l’ﬂel) s gh évﬁgdr%ﬁm G redibiy Was
POLP{ IV WEleR Ay tga%i mj % & Bsrgnct V\eﬁrf,@Pmamed dried
witmgodiurpisgiiie angd esa@praied 9Th|ams||c)ue(vmwfled by column
chromBaRGRaphy @Rl stica RILBAGWeth (111 hexEne -HehyladdiEié Yo afdid the product as

e e L R

was renmoved by filtration and the solvent renoved by
Descrjptioax270n. The resi due was poured into water and
3-fpat E{?&ﬁﬂhy&rbtﬁl-ﬁb{]ﬁﬂn -AGRa Shyl) . Plﬂfd‘lﬂﬂ}p?\dﬁl}@xg{) 1~ propanol
( ined, dried W th sodium suI ate and evaporate

!s resi due was purified by colum chromat ographal
A snixtueeofd [ t{fatghvdrer?Hipwrapdxagasbonybtdrpipaidindirgene (10.1g; 34.7
mm‘dl)QDdS), B&:h[lfr@d Yrdpaas! (03 mi;c3l Protissendqidtadsfind dgrbonate (9.6g;
65@@ 'a“do 90%@&45'\4%’5%’8 tr%?ﬁ& I'I’th 2ﬁ'le solid was

e ranydr o r ca

e %eﬁpyﬁah%%ovewv)eva@w R e houred
lntO(weter @(tra@tezlkw%wtbyi agefpte; dhb eniragts wepe corplineéd) dried with
sdtlitin spiRe@ahd evdbotated. s résidiB™as dubBSd by column chromatography on

sH?baeg tmg ith, 224 8%}% etﬁylgc to §ff?'d'm%)gpoda 238%(%? |el§§nsohd
(© I%’Qtea%tétMégﬁ %xm{%ﬁ QWWUTS The sol Ingn\e:ago rerj)rved

by filtration and the sol vent renoved by evaporation.
Ddd@igtion Z8e was poured into water and extract ed W|th

G gt padbian LGP R BnehySutroey

mgthanesulfionate {B28)rm chr onat ogr aphy on si lica eI uting
A wblutiorilefimétaxresulphaiyhshianizet @122 rhip 23f rheiol) irt diehipropsktisdne (5 mi)

ga@de‘d% %%lk(ﬁl?éoiséj {h c1§ %ga% -2615%kan-M5idafooh -4 € 348

TpneTAen Sy RPat (SR g: 1A% mP A0 ApH riihyRmiBei @6 i
4.3 ynmolpinedighigrosaginane 116 mlnatterahleeuritheomadere (Wa@syashed with water,
drieall with soaliuph suRiidanee Fpopdted it givdh 9elidiesdld. (823181 99%), AMR

dﬁlﬁ%))a y r$5d1' S5, HTES B8NCd @HTH), 2. 98521989 6bD 841 (3H, m), 2.99

(3. g 2. 1[41(H( it -4 {2 & 2102, PR R D) ¢ EPKBING,)E &R (2H, m), 7.10 (2H,
mpi peri di nyl ] phenyl } oxy) -1 -propanoi (0.5 g; 1.44 mmol)

(D27) and triethylamne (0.6 m; 30 4.3 mmol) in

' ronmet hane (15 m ). After 1 hour the m xture was
E)\%ﬂﬁﬁgg‘wth water, dried with sodium sulfate and
4-(4 {34 1-RiraridinyiroayloxsphenyllsditetrahydwrdH-pyoan-4- NVR
yi¢@bohgl)pipéridine§E1) 65 (6H, m), 1.90-1.98 (4H, m, 2.22

(2H, m, 2.62-2..81 (3H, M, 2.99
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(3H, s), 3.14 (H, n), 3.46 (2H t), 4.02-4.09 (5H, m,
4.80 (H m, 6.85 (2H, m), 7.10 (2H, n) 35 Exanple 1

wWd2q04/089333 ( 1- Pi peri di nyl ) propyl ] oxy} phenyl ) - 1- FC BEPZIY 3985

ro- 2H pyran-4- yl carbonyl)piperidine (El) -18 WD
2004/ 089373 PCT/ EP2004/003985 N/ \ OO0 A m xture of
t et rahydr o- pyran-4-carboxylic acid (1 30ng, 1mmol),

1- hydr oxybenzotri azole hydrate (@rg, 1 mmol ) and

N- cycl ohexyl car bodi i m de- N - net hyl\gol yst yrene (550ng,
1 mmol, resin | oading #&~8mmol/g) in gichl oronethane
(8m) was stirred at Room 5 tenperatiure for 15

m nutes. A solution @_@,
1-(3-{[4- (4-pi peridinyl)ph }propyl) pi peri di ne

A%bﬁ(c}fﬁ%}rifﬁdm ﬁ?ﬁ'ﬁl&arﬁc& é%%lr:@ Wﬁ\% 5"%2 ‘Qgé?nzotrlazole
hysiratg §17¥ng. fHEm ﬁ'ﬂqué:yﬁ;ﬁge’fyllq rene 550mg
1mmbl,| resireloadingd .8ummhl/gyen uahbrom@ham@mlb\yaaﬁ%e@ #/8M

ﬁfﬁ@mur@ 6101 SinirfRifes. A SRGHTANL3-{[4 (4-Blpbkd@ny é,g);}heﬁ{/l}lﬁty'ﬁoﬁ’capyl)

plg(larmlnen@'}éd;(lﬁ;\p@gs f%%él gbd.%%%h%e‘tﬁa‘??@{gk oél%‘ég ahe I{ﬂ@/mlxture
stisiep At FaM IRBRReARIYTe far éhheprsmd hRamiueowas filtsred Hreughia PeX

cahampelutidg (iR vmaghar8idlowsdsbyAPe% 0180 drbBopistdd]ution Exaefiiaeol to
elgrte(t bﬁidﬂé‘tt THE rddiRRANS pPffibd by @ﬁlcé bér &%rﬁét@&t’a‘pﬁy elutlng with a

1 93@9 IBTH ép)(gg%igm o\ég s(oéﬁit etq}ﬁﬁ%pgh%forﬁéhane to aﬁ%rd the title

camoung (827erg, &3 MSHAR Xy &Y - (t et r ahydr o- 2H pyr
an-4- yl carbonyl) pi peridine (14.33g; 39.2 nmol) (D26),

sfg .'d{ ,igt“g epaag {n’ml ), pot a33| um car boggtz
R ST
yld:SrIdwui)plpeTHmasﬁEHDd was rermved by filtration 20 and
Afrmumﬂuegt[(z-@rﬁr@mgﬁbpbwow@ﬁwhL(catrahwoszﬁ- pyrafude was
ylgeﬂf%&}é)%gqg gmgg AP%F:Q 3@5’ r%%i)ggﬁéflﬂ}beﬁaméldb %HHrﬁ]&
petpssim camengteddey: Tt ) mwg%s'%qu&ie((lﬁ Ogg78. é@%lol) in 2-
bNENqrieS 1 20mbinas sikated\at ik fiuix forEhéaimplre sTh2-spli@ waExempyvesidhy filtration
artd t%e(sgﬁlfeﬁﬁr)en'}b\?éﬁ J’ R &bl Tﬁ’i@‘résuﬁetfel' \giﬁﬁe&rﬁred by column
cfﬁa&e@g&@e@%ﬂ QRONIR B URBEER 1T Bl @Tc@%f?"ethane
torgfford thetareduict Ag acelouEesEcoid HiA- &8i- WY aMSdlepr.¢n/a 416 (MaHI"
the appropriate acid indicated in the table. Exanple

E%@’?'ﬁg%s? Spect r um 4-{[4-(4-{[3-(1- 4-cyanobenzoic
E)&%Qplﬁvg-,jﬁ (EgtEe7) wer gFelpglredyfrcznﬁ) r’Io(g)ﬁ4] @xy} phenyl)-1- acid
piperidinyl)phenyiloxy}propyl)piperidine (D3) using an analogous method to that
described in Example 1 (E1) by substituting tetrahydro-pyran-4-carboxylic acid for the
appropriate acid indicated in the table.

Example Acid Mass
Spectrum

4-{[4-(4-{[3-(1- 4-cyanobenzoic MS (ES+), m/e
Piperidinyl)propylloxy}phenyl)-1- acid 432 [M+H]".
piperidinyl]carbonyl}benzonitrile (E2)
4-{[4-(4-{[3-(1- Isonicotinic acid MS (ES+), m/e
Piperidinyl)propylloxy}phenyl)-1- 408 [M+H]".
piperidinyl]carbonyl}pyridine (E3)
4-(4-{[3-(1-Piperidinyl)propyljoxy}phenyl)- | 4-(1-pyrrolidin-1- MS (ES+), m/e
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15

i eridin |l carbon |
I sonicotinic acid M5 (ESt),

| carbon I
ox hen |l - 4-(1 - rrolidin-1-
004/ 089373 PCT/ EP2004/ 003985

eridin
m e

benzonitrile (E2) 4-{[4-(4-{[3-(1-
n e
wer@answrnyl ) propyl ] oxy} phenyl)-1- 408 [ M+H| +. PCT/@P10d4/603985
ridine (E3) 4-(4-{[3-(1 -Pi

M5 (ESH),

Il ro |
-19 WO

11-{{4—61—-;633:rq11'§ih5/bb&bdhyl)ﬂlr?aylp ony! zj
i on i peri
?§f°°k‘}é‘55“%ﬁde%%ﬁe< 10}, IO1245,
1-{[4- (Met hyl sul fonyl ) phenyl ] ca

me (4-{[3-(1-piperidinyl) pr
met hanesul fonyl - 485 [ MtH] +.

aplenyﬂh]anw} met
AcidPNzoi

hemy._ 4.

36‘?41}3 dﬁ% pher
0g3)i di ne (ES)

BOBMHHT".

c acid

M5 (ESH),

yl)y
benzoi c

254 ety éﬁn*zoa&fi&w%’@ce%%r?vﬁ% 0’
-gar(-wineyingh epsavil ©xyhhean Qu )
[piderine (ESE6) 3- {[4- (4-{[3-(1-

’X'f -4 {[ 3

pMedangswondc g
bierid qbic aci o

Ms (ES+), m/e
dM+H]

(4E
&"p{ef' '“('Pf??ﬂ%}%?'by IREFAPP) pr o

_(§$)nvl 1 car bonyl } nor pholine (E

Iuompﬁenﬁ}(?@ﬁfo' fi- Xh%ggr(qu :

@mwgg;% ¢

|n5
]oxy}phenyl
)OO 5

T@ e

[3-0e- car bonyl chloride (

tpﬁ?pﬁ Z‘P pé}@ﬁﬂ)%@ﬁ)ﬁﬁ%ﬁi i gr opyl)

/ Nlcotiflc 48@mol )
pi peri di ne (D3)

@lp@ﬁrﬂmvﬂcaﬁbqnyl}pwm nomet hy

- _nolvstvrene
1 P4 7

was (Bserh/e
PRI

(300nyof

3.2 rmol/g) in DCI\/I(Sml)
EXampicts the

42**984&5?& BlhFisinibs SR

(B8] ut i on: net hanol :

conpound (118ng; 62% M (ES+),

After stirring for 60
m xture vvas flltered and the filtrate

tygg‘[-pppe)éldmyLIj]tcawonyl}morp%oline

di chl oronet hane to afford the title
W 416 [ M-H] +.

Exanpl es 9-10 Exanples 9-10 (E9-10) were prepared

usi ng the nmet hod descri bed for Exanp 8 15
substituting morpholine-carbonyl chi de for the
appropriate carbonyl chlori i ndi cat e in the table.
Exanpl e Carbonyl chloride

atseas
0

Morpholine-carbony! chloride (71pl; 0.48mmol) was added to a mixture 1-(3-{[4-(4~
piperidinyl)phenylJoxy}propyl)piperidine (D3) (120mg; 0.4mmol) and diethylaminomethyl-
polystyrene (300mg of 3.2 mmol/g) in DCM (5ml). After stirring for 60 minutes the
mixture was filtered and the filtrate purified by silica gel chromatography eluting with
1:9:90 mixture of 0.880 ammonia solution:methanol:dichloromethane to afford the title
compound (118mg; 62%) MS (ES+), m/e 416 [M+H]".

Examples 9-10

Examples 9-10 (E9-10) were prepared using the method described for Example 8
substituting morpholine-carbonyl chloride for the appropriate carbonyl chloride indicated
in the table.

Example Carbonyl chloride Mass
Spectrum
1-(1-Piperidinylcarbonyl)-4-(4-{[3-(1- Piperidine-1- MS (ES+), m/e
piperidinyl)propyljoxy}phenyl)piperidine carbonyl chloride 414 [M+H]".
(E9)
4-(4-{[3-(1-Piperidinyl)propylJoxy}phenyl)- | Pyrrolidine-1- MS (ES+), m/e
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1- (1- Pi peridinyl carbonyl)-4-(4-{[3-(1- Piperidine-I-

MS (ES+), me
w@r@enswirnyl ) propyl ] oxy} phenyl ) pi peri di ne car bpe€/EP2004/003985
chloride 414 [MH . (E9) 4- 4- 3- 1-Pi eridin |l ro |
ox hen | - Pyrrolidine-1- M5 (ESt+), me -20 WO
2004/ 089373 PCT/ EP2004/ Q03985
Y= Jpyerolidieyitatbomipieaaing| ) pi perdathiongl shidrideny || 40l [wrHe
i@&)o)[ I\/H—|] +. ElO Exarrpl e 11
=4 Fuoro-= pllt:llyl }'J. 1_4 |_4 \J.-
i sopropyl - pi peridin-4-yl oxy)-phenyl]-piperidin-1-yl}-
Exanplenthe (EII) &N F 5 A mixture 4-fluorobenzoic acid

”?:ggmo-&re%mml g4~[51%](1 DispPspARpIBa diha2AbRy) 1A Spiperidin-1-yl}-
%IE &{g; carbodii m dg-N -net hyl pol ystyrene (330ng,

0. 8nmol , resin |oading IL.
(5mM) was stirred 00
A solution of 1 -¢

-net hyl ethyl)-4-{[4-(4-piperi I}@nyl] 10
oxy} pi peridine (120ng, 0.4mol) (%20rmy, O0.4mol) (D8
Aimixigirefifluerohenzeimaciq GiﬁZJngA@§mm@ﬁédﬁy§rm<ybh@zqwe}@lﬁfy rate

(19i8hg! @@nrithol) mtc@mbﬁé)aﬁdaﬂmdﬁmw&rq -fRetyispolyEigemd (330,

O %;%Fﬁ%%%éﬁﬁ@/ggwmﬁghgmng I(51‘?1') %ﬁ‘@t&rgd at room
SFRROFRIHIR OF b5 ENHARS. M 8O HQuolcicl--TREYIEUY) ot -irgieridinyphenyl
opypipéiidiae h20s1gl Ddannye) (126n'goﬁrénmg11)a(m8y|redildulonmmemarie (8ml) was
amé@ Mo?ﬁ@ﬁnéﬁuwlr@glrﬁé hFBog? ge'f’n perature for 24 h%urs The mlxtu?e was
f@q{gg [f"l’?l.llgél %5% ’]rl IJHJg w%{%@%‘%gféﬂ:@v OOQM (95/ 5§8% aﬂ'nmonla
sointiaq in methatighieelyte the product. Thé residue was purlﬂed by silica gel
clélro{r{aéog(rabt{y[elut(n@ ittt dnplixedire \of P-880 @inpraoriiali nyl ] oxy} phenyl )

rv% EFH Hﬂ@fhbﬁbl%ﬁior&r%ﬁm%géé' (}:9:989 tob&mmettﬁlbb%n%%@a RBmg; 74%);

8

I /g) in dichloronethane
flenperature for 15 m nutes.

/X Ancyano enzoi ¢ aci d
(RY8+8 ll-l’]l azol e hydrate (81 my, 0.6mol) and
N-cycl ohexyl carbodii m de-N -nethyl polystyrene (250ng,

Eqaﬁfw resin |l oading 1.8muvol/g) in dichloronmethane

AP e RISl g

bnzsitrie (5129 phenyl ] oxy} pj peri di ne (1 20nmg, 0. 4nmol )

(D8) i n d| chI or onet hane 2m ) was added and the

m xture stirred at t&nperature for 24 hours. The

m xture was fiIt hr CX £vf el uting

wi t h net hanol folNowed by 10% 80 la nia solution

in methanol to elute the product. The residue was
Apuixiufé édyanobsnraic acidéssrag, Gemmeht bhydiprybesrolripzale Wdrate

(&1 Y, YteMirfolp End NESRIoABXPHBodiimide-N'-methyl polystyrene (250mg,
0.6mmol, resin loading 1.8mmol/g) in dichloromethane (4ml) was stirred at room
temperature for 60 minutes. A solution of 1-(1-methylethyl)-4-{[4-(4-
piperidinyl)phenyl]oxy}piperidine (120mg, 0.4mmol) (D8) in dichloromethane (2ml) was
added and the mixture stirred at room temperature for 24 hours. The mixture was
filtered through a SCX column eluting with methanol followed by 10% 0.880 ammonia
solution in methanol to elute the product. The residue was purified by silica gel
chromatography eluting with a mixture of 0.880 ammonia
solution:methanol:dichloromethane (1:9:90) to afford the title compound (132mg, 78%);
MS(ES+) m/e 432 [M+H]". NMR(CDCI3) & 1.06 (6H, d), 1.84 (4H, m), 2.00 (4H, m), 2.39
(2H, m), 2.79 (4H, m), 2.87 (H, m), 3.15 (H, m), 3.69 (H, m), 4.27 (H, m), 4.85 (H, m),
6.86 (2H, m), 7.10 (2H, m), 7.54 (2H, m), 7.72 (2H, m)
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sol uti on: net hanol : di chl oronet hane (1:9:90) to afford
the title conpound (132ng, 78%; MS(ES+) mle 432
WO koifos37NMR(CDCI 3) 6 1.06 (6H, d), 1.84 (4H, PGT/ER2000003985

(4H m, 2.39 (2H m, 2.79 (4H m, 2.87 (H m,
3.15 (H m, 3.69 (H m, 4.27 (H m, 4.85 (H m,
6.86 (2H m, 7.10 (2H m, 7.54 (2H m, 7.72 (2H, m

21 WD 2004/ 089373 PCT/ EP2004/ 003985 Exanpl es 13-18

qg{b’.% 18 (E13 18) vvere

ol

PigAEd

prepared from

fs%ffom k€ Wﬁgy'eﬁ@" ity i+

) \eRing:7n ralogass mefhesk tenibRkdestribed for

Emmblangl wg;héngf;uhgl drflulossbeniaic aciddorfthe appvepagtpr=eidrinditsted in the

128 ghibpdi cated in the

tabl e bel ow. Exanple Acid Mass

Spectrum 1-(1-Methylethyl)-4-{[4-(2-{[4-(1- 4-(1

bReAMoRy BDefdiASTEINFH +.  pip

eridin |)phen |]

\ I : nl A3 \/I VN /EQ.I.\ W
pyr rol i di nyEuaMp&yl ) phenyl ] car bonylAcid- Mass
met hanoyl ) - benzoi ¢ 504 [ M+H| Spectrum
@%@g%@ﬂh@gg TR PerT PR pfidin 50| Was (b, mie
Pymlwcmywtyﬁyh]qnyhcqrpqnxﬂ}r‘l (t eptiRpeyisbendoic | 504 [M+H]".
PigteridinyQishenpoxgipigeridvie (EES)y) , | 4td (J. Med. Chem.
py_r an- 4-yl car bonyl) 4- pi perl d'ib,('td)), qg,{gg%%j clacid 415
ey RGO - e ey Tetewiorpimrth M3 B e
@Esn)4-ylnar@onxlhé1plppnéluylﬂ onyI ) pheanlyoxytiaaciony| } - 4415 [M+H]".

DX

ép@ﬂﬁﬁhﬂb{ﬁ Y b ey ot
preprRp PN pi per
'w"?"h)"()x)hemlqu)@}pmtbrldmeams)

i RRNEGIcIaciei d 389

"tk iy 3]

MS (ES+), m/e
A By+HT"

4 {1[ sthffe $@$4B§Nﬁghy| ethyl ) -

Xy} p
[PXY pEQ,i’P F’Fﬁ H%"Hlé'? E17
_Bhﬁm)d)oﬁﬂplppﬂdln@.(ﬁfeﬁ)hvl et hyl) -

R

4- nicotinic aci

é\sﬁ
¥ (llvl+ ¥

0_MS

QR;?L]) enidﬁi]%/ e El

@&&%4.{[1/3(51 M@trwtmwwyl 1 oxy} ph
1
Car ﬁ& T@nrhnnvll

Yfl

nrnr

eBridothidddRer | di
8 Exanple 19 10
-14- pi peridi nyl ] ox
pholine (E19) QO

9 (BEI8 m/e
/f nyl])

8- {[4 (4 {[1-(1- Methylethyl)-4 nicotinic acid MS (ES+) m/e
piperidinyl]oxy}phenyl)-1-piperidinyl] 408 [M+H]".
carbonyl}pyridine (E18)

Example 19

4-{[4-(4-{[1-(1-Methylethyl)-4-piperidinyl]Joxy}phenyl)-1-piperidinyl]carbonyl}

morpholine (E19)

So¥avel

Morpholine-carbony! chloride (71pl; 0.48mmol) was added to a mixture of 1-(1-
methylethyl)-4-{[4-(4-piperidinyl)phenylJoxy}piperidine (120mg; 0.4mmol) (D8) and

diethylaminomethyl-polystyrene (300mg of 3.2 mmol/g) in DCM (5ml). After stirring for 60

minutes the mixture was filtered and the filtrate purified by silica gel chromatography

eluting with 1:9:90 mixture of 0.880 ammonia solution:methanol:dichloromethane to

afford the title compound (127mg; 78%) MS (ES+), m/e 416 [M+H]".
-22.
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~ o Morpholine-carbonyl chloride (711; 0.48mml) was
added to a m xture of 1-(1-

woreaohpssrhyl ) - 4- {[ 4- (4- pi peri di nyl) phenyl ] oxy} pCpEPi0d4/603985
e (120nmg; O0.4mol) (D8) and 15
di et hyl am nonet hyl - pol ystyrene (300ng of 3.2 mmol/g)
in DCM (5mL). After stirring for 60 mnutes the
m xture was filtered and the filtrate purified by

E%,ln e200e!l chromatography eluting with 1:9:90 m xture

L chl ane to
1 i-ﬁgﬁﬁ%xﬁmﬁ‘r’w@@-ﬁ;ﬁh A BRI Rogel b ARSLIBRG,
pipesdinew(ERP) - 22 WO 2004/ 089373 PCT/ EP2004/ 003985
Exanpl e 201(1 Azetidi nylcarbonyl)\4-(4-{[1-(1
-met hyl et hyl ) - 4- pi peridi nyl]oxy}p yl') piperidine
(E20) 2 5 CN/ \ CDAsqution o@

hyl et hyl A\pi ' | ) phenyl '
[ Gine (150" b Sngh T CBB)a B (3e) v adibd
%@H%%%fsg &WGW%M'L% R A R S
TOvasadaed dsop-wise te Betirring;sglution of phosgene in

toluede $2ral ofeil] smin,lIEMn()E)Mf)er 30miautes the saivenhvavas reraavesidin vacuo
and fh@ ré§|&l§‘é F@dis@ﬂ\/g@mllgcﬂ/lj( gﬁg TH1$ SolumoH Waé‘ﬂ@at@é %ﬂhdch&ﬁylamlne

(1R L Lo s thine it GREm R BA ShERL Y o ryRES aimem
temp@rat@r§+ dbe mpduiefwasccapgertiated i vague apnirtbereasistueapuified by silica

galchtdmihgogmblhy alutingkvith & ntiktufe SFP0BsNRAMMbAIasol ut i on:

sdﬁ?&dﬁa}ﬂé’t Q@%hﬂﬁ&@@%ﬁﬁé‘@é %%gto%%rmé t@e%@%%?@ﬁ%\% 61?24718 58%)

M%X( objé@/ arrpl es 21-22 were prepared from
1- (1 met hyl et hyl') - 4-{[4- (4-

mRelesd1d ) phenyl ] oxy} pi peri di ne (D8) usi ng an
ngggevzzmwg%ggpeot% 143355 hAEHf Alga fxam! e 20,

he ap eamn

PipAHHRARBENYVRIPerEE SBfsHNg o1 wlmﬁmeéhqqﬁodaawgﬂbed for

- EX3reple 20nexchaldind/brdtidiret o the-app(dpdiafelanfihe ifdjaated indhentable below:

VB (ES+) ne pyrrolidinylcarbonyl)-4-piperidinyl]

T
%””z*nt%?#yi ethyl )- 4- ({4-[ 1- (1L ABIEr | dine vs | MasF,

pi peridinyl carbonyl)-4- 1414 [ MtH] Spectrum
nt(nﬂ\netﬁylamyﬂ)m(%w Mfoxy) pi per i |[dbyieliting2) Exanp| mP&ESs+), mie
pyrrolidinylcarbonyl)-4-piperidinyl] 400 [M+H]".
phenyl}oxy)piperidine (E21)
1-(1-Methylethyl)-4-({4-[1-(1- Piperidine MS (ES+), m/e
piperidinylcarbonyl)-4- 414 [M+H]".
piperidinylJphenyl}oxy)piperidine (E22)

Example 23
4-{[4-(4-{[1-(1-Methylethyl)-4-piperidinylJoxy}phenyl)-1-piperidinyl] carbonyl}
thiomorpholine 1,1-dioxide (E23)

[o]
/]
O§s/

N
o ¢
N
OO
A solution of 1-(1-methylethyl)-4-{[4-(4-piperidinyl)phenyl]oxy}piperidine (150mg;
0.5mmol) (D8) in DCM (3ml) was added drop-wise to a stirring solution of phosgene in

-23-
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wao bioatosa3phol i ne 1, 1-di oxide (E23) C 2

4-{[4-(4-{[1 -(1- Methyl et hyl ) - 4- pi per!
di nyl ] oxy} phenyl ) - 1-pi peri di nyl] carbonyl}
-N\ J~- PCTZERPE042003985
A solution of
1- (1-met hyl et hyl)-4-{[ 4- (4-pi peridi nyl)phenyl ] oxy}pi pe
ridine (150ng; O0.5mmol) (D8) in DCM (3nml) was added
toilrenp(2inbef 2\b salns4mmol) niter AOuhinotes diie pdtves ez removedd vacuo

amhgqgékéﬁ)@%%%%oﬁgérﬁﬁém‘%ﬁboi"ﬁ@ 2olutiéh Has ?reét%'&ﬂwﬁftngﬁﬂllamme

PR, POl 0e (et FRBREE T VIR Gty (oo 023, 1004

(1#8Mg; 8 §PmMbangksiired der Gominutas at roasp IRANRaTaYEe. Metladisocyanate
pdlystyrent ) 1.agdf 1.8inamolgiesin; Bembl)wal andedeandthe MadureSigsy at

Z{ e%tére fopg@mlrflc@eqff)rhe %g%aé)ﬁl th@'?ﬁ{ra?é {Nﬁé %gnfled by
FYRTTROT PRSIV AHAE G0 5“%22‘3

sddmunamanmlw@hlﬁmmat’rensﬁ 9 ﬁéhtoaatfford th@mtle @nm@oammﬂéZfrur 53%);
MSCESH Y H C[Wm;q]*mxture was filtered and the filtrate

was purifie silica gel chromatography eluting

with a mxture of 0.880 ammoni a
Exgnples@#-#fet hanol : di chl or omet hane (1:9:90) to afford
Exdmaples 24-@9¢BAdH-a2apwere2tapared 8o 1-cR{HESA-1-{J4- (44 6ideridinyl)phenyl]
oM b‘ﬂzr?’dlné-éb@’}@gﬂb%ﬁ apAogSusrRIHRLAS thaf uéstribEd foriE@inple 11 (E11),

4 et BT Reategin 19 faPRASIMieny 1 |

oxy}piperidine (D10) using an_anal ogous nethod to that
descri bed fEb(aiﬁpm'rpl e 11 (EI 1), usAcnq t he Mass
approprl at e acid indicated in the table bel ow 1§pectrum
I}J Vblb FULLII om - ] . d MS ES+ /
41-[5 l{h-cpfe'fb@\yt‘? -BIRGHYINYLXY plet-CYRNRyIgNERIF ac (ES+), m/e
phepdhb-piperidioycaaioonyl] MS ( ES+)|, We phenyl }-1 | 444 [M+H]".
bghﬂﬁ{,th@ Eih? carbonyl] 444 [MtH +. benzonitrile (E24)
cl Ut I A/ | [ (A F!.uCrCnlnCnl)
-$quu@&ér{(r_43{1c[(%réu@romrﬂ§+) V@fluorobenzouc acid | MS(ES+) m/e

@afﬂ@ﬂwhlmﬁbrnmrwshehynbk}]pheny

| ) oxy] 437 [ M+H| l#37[M+H]

piperidine (E27)

Wd%‘flﬁfng (E§5)( E25) 1 q/cl obutyl 4- {[4 (1 -{[4-

ﬂﬁYquwl%ﬂ%Qr%ﬁVI ) phenyI\] ca4 SBHW‘}“dH‘ T-yl- | MS (ES+), m/e

Wtrhlaim&da)bdwl)phnnyl]ééraomw +. methanoyl)-benzoic | 516 [M+H]".
p‘éﬁ&in? ber Pri (dhdie (L Fidd) chgind (J. Med.

: imc f%wn}w?% ”200(?2 (4810, 1845, 2003)

TG Ao BTSN ES ) | ety opemioys] | MSESE), mie

prspanyyi}-4-pippndinypsiiényiokyd 401 dddrH] . 401 [M+H]".

4-[(4-{4-[(1-Cyclobutyl-4-piperidinyl)oxy]
phenyl}-1-piperidinyl)carbonyl]pyridine
(E28)

isonicotinic acid

MS (ES+), m/e
420 [M+H]",

3-[(4-{4-[(1-Cyclobutyl-4-
piperidinyl)oxy]phenyl}-1-

nicotinic acid

piperidinyl)carbonyl]pyridine (E29)

MS (ES+), m/e
420 [M+HT".

Example 30

(E30)

-24 -
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pi peridi ne (E27)
4-1 (4-{4-[ (I -Cycl obutyl - 4-pi peri di nyl ) oxy]

WO s@aiogwrd nic acid MS (ES+), me phenyl}-1  PCI/EP2004/003985
- pi peridi nyl)carbonyl ] pyridine 420 [ MtH]. (E28)
3-[(4-{4-[(1-Cyclobutyl-4- nicotinic acid M5 (ES+),
nm e piperidinyl)oxy] phenyl}-1- 420 [MH +. | eridin |
carbon | ridine (E29) Exanple 3¢" "
4-[(4-{4-[(1-Cyclobutyl-4-pipaﬁLmLpil)oxy]phenyl}-l-p
peri di nyl ) car bonyl ] nor phol i ne N(ESO) -24 WO
2004/ 089373 PCT/ EP2004/ 003985 0yY NCY N o ,~/ IIN
Mor phol i ne- car bonyl chl ori de 0.52mmol ) was added
to a mxture of 1-cycl obutyl -4-
{[4-(4-piperidinyl)phenyl]oxy
0.47mol ) (D10) and triethyl an
DCM (5m ). After stirring for

Rperi di ne (148ny;
g (80pl; 0.56mmol) in
[8 hours mi xture was

filtered through a 5 SCX c¢ el uting wi th met hanol
foll owed by 10% 0. 880 a ialsolution in nmethanol to
el ute the product. The oduct was purified further by
silica gel chromatograp eluting with a 1:9:90

Muipholimeecarbortyl 88l0ridertGdpl; £.52mmol) was added to a mixture of 1-cyclobutyl-4-
{[ﬁ-@-bﬁ)b%hﬂ'&h@ﬁﬂ}'&x' ifeRbiRE QIE8nhR 024 Aneimo (D 10) inkiRGethylahRe
(8@% Ly (ﬁégﬁl%c% IK%&M (é %Aﬂ%&ﬁﬁﬁ%ﬁfhoﬁ? n‘EMnJg]W"as fﬁt%red through a

SeX[cohummn eletinghmiEhineshanpigigyrgd.y. 10 Pie80@mmewa splytier,imrpethanol
toredyty theoprpiiptteTiyd prodiud, vilastpurified fiethgdbysilicd gil chroptzddgraphy
elm_i \g?rtﬁ(égﬁ%(ggﬁﬂrt?’@ro?lb?%%ﬁnr GHid golgﬂrﬂ'@ﬂgthaﬁol% FEOHPém%P)ethane to
o e SPOREN 6 e SR IR AR AR QUL yr ene

(550mg, 1.0mmol, resin loading 1.8mmol/g) in
Egdrfiple®1onet hane (5ml) was stirred at room tenperature

far j | i Of: . 4
Y e B preydiop i ioheny 1256
tejrahydrapyridin #ﬁ?ﬁ opyri dine (150ng, 0.5mml) (D12) in

di chl or onet hane (3nl)[jwas added and the m xture
stirred at room e for 24 hours. The m xture

was filtered 20 S5CX _columm, eluting with

nmet hanol fol | ofed>by 10%™0. 3 anmoni a solution in
nmet hanol to elute the produc e _+eshdue~nas

purified by silica gel chromatogr@phy eYutilng with a
1:9:90 m xture of 0.880 amoni a sol ution:

AT DA A 900 R RS oA
(135mgp1.0mmol) and N-cyclohéxylcarbodiimide-N'-methyl polystyrene (550mg,
1.0mmol, resin loading 1.8mmol/g) in dichloromethane (5ml) was stirred at room
temperature for 15 minutes. A solution of 4-(4-{[3-(1-piperidinyl)propylloxy}phenyl)-
1,2,3,6-tetrahydropyridine (150mg, 0.5mmol) (D12) in dichloromethane (3ml) was added
and the mixture stirred at room temperature for 24 hours. The mixture was filtered
through a SCX column eluting with methanol followed by 10% 0.880 ammonia solution in
methanol to elute the product. The residue was purified by silica gel chromatography
eluting with a 1:9:90 mixture of 0.880 ammonia solution:methanol:dichloromethane to
afford the title compound (137mg, 64%); MS(ES+) m/e 423 [M+H]".

Examples 32-35

Examples 32-35 (E32-E35) were prepared from 4-(4-{[3-(1-piperidinyl)propyljoxy}phenyl)
-1,2,3,6-tetrahydropyridine (D12) using an analogous method to that described for
Example 31 using the appropriate acid indicated in the table below

-925.
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Exanpl es 32-35 (E32-E35) were prepared from
4-(4-{[3-(1-piperidinyl)propyl]oxy}phenyl)

W0 1002/03@3 t et r ahydr opyri di ne (D12) using an anBtDEP2084/003985

method to that described for Exanple 31 using the
appropriate acid indicated in the table bel ow -25 WO
2004/ 089373 PCT/ EP2004/ 003985 Exanpl e Acid Mass
Spectrum 4-{[4-(4-{[3-(1-Pi peridinyl)propyl]oxy}

4-Cyano- benggl £ aci d VS (ES+V,rI Ve Agd | Mass Spectrum

éa{%én{i;} f1 B@ﬁg@ﬁfl‘liq‘f‘p@yé]b@é32) 4- cyanc}, Eénzorc acj:l l\}lér (ES+), m/e

phér )3, 8-dhydri-p@H)-abyrginybr opyl 1 4- (1- pyrrol i di430IMyH]".

V@rb@ﬁﬁ}"%@nz%ﬁﬂle glzaéﬁ)pgini’lvzm]l {[4-(1-
]

Q@J@Zfl’h “@'&'ﬁ%‘ﬁ’y]ﬁ) pheny! ] EARBENY %d'” dha (S (), mie
@ﬁ!&ﬁheﬂb’l)zﬂ 461t etrah dro rid H‘@ﬂ‘(EEQSB baezoi® || 5P84M+HI".
PORANinyfeatibnly/)Fheni/tdrpenyi}di ny bdigi(hdged. Cheyt.
gﬁééé'ié(ﬂ%{r%bﬁp%d. fe (@243)( (ES+) E@@}p), 1845, 2003)

Nk - ﬁpér@mv&ar%wﬁ 0@7}2 3 6] -%@P&?C{?B\‘%Wri di ﬁ@é ZE%’QJ% m/e
;bh{;r[nyl)—’( l\ietrainwEHepWar}@henyl | canbbyliplagid 413 [M+H]".

rcﬁ’ﬂioh?g‘?% Sastdhytfop(lidiia . 17 e
(1- plperldlnyl)prop/l]oxy} ben20|c

Ici d 483

M@hgéﬁ%n&d phenyI]Lca‘rDbo‘ﬁyll}-c L Z 'He%h;r?eysluifgﬁy;llc U?\)l)é) )(ES+), m/e
4-({1{{53-((1%I&érwir(vl)pﬁpp@xy}iI nyl ) pbermapid acig } pheny || 483, [B+H{"h

bonyl} 5 norpholine(E36) O
1}&%69&&#%?{)&&@@%& bonyl chloride (1161;

ar~|r~|ar~| to—a mv ure n-F 4-(4-L]3 {1

plperldlny )propyl]oxy}phenyl) 1,2, 3, 6- tetrahydropyrld
Exafipleldgdny; 0. 5mmol ) (D12) and

ey L S

merpheline (R38) filtered_and the filtrate purifi ed by
silica gel chromatogfaphy eluting with 1:9:90 m xture
of 0.880 ammoni QY uty-Oms et hanol : di chl or onet hane to
afford the tltloeﬁm)npound (1 26ny; 62% MS (ES+), me
414 [ MtH] +. Exa es 3738 an‘pl es 37 38 (E37-E38)
were prepared from4-(4-{[3 ri propyl ] oxy}
phenyl )-1, 2, 3, 6- tetrahydropyrldlﬁe 12ﬁ using an
anal ogous nethod to that descrl bed for | e 36,

oo RaN B8 O AR B RS 4 e
piBerdinyl wnopyljoxy}phenyl)- 1 ,2,3,6-tetrahydropyridine (150mg; 0. 5mmol) (D12) and
diethylaminomethyl-polystyrene (330mg of 3.2 mmol/g) in DCM (5ml). After stirring for 60
minutes the mixture was filtered and the filtrate purified by silica gel chromatography
eluting with 1:9:90 mixture of 0.880 ammonia solution:methanol:dichloromethane to
afford the title compound (126mg; 62%) MS (ES+), m/e 414 [M+H]".

oo ot

Examples 37-38

Examples 37-38 (E37-E38) were prepared from 4-(4-{[3-(1-piperidinyl)propyl]oxy}
phenyl)-1,2,3,6-tetrahydropyridine (D12) using an analogous method to that described
for Example 36, using the appropriate carbonyl chloride indicated in the table below:

Example Carbonyl Chloride Mass Spectrum
1-(1-Piperidinylcarbonyl)-4-(4-{[3-(1- | Piperidine carbonyl (ES+), m/e 412
piperidinyl)propylJoxy}phenyl)- chloride [M+H]*.

-26 -
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1- (1- Pi peridinyl carbonyl)-4-(4-{[3-(1- Piperidine

carbonyl (ES+), nmle 412 i eridin |l ro |l ox hen | -
w@hbdoatswes M-tH +. - 26 WO 2004/ 089373 PCT/ EP2004PODBPRSH4/003985

| ,2,3,6-tetrah dro ridine (E37)

4- (4-{[3- (I - Pi peridinyl)propyl]oxy} Pyrrol i di ne

carbonyl (ES+), me 398 phenyl)-1

12ra(6mﬂdh9l<urﬁw/mseb@3yb) hl ori de I\/H—I] | ,2,3,6-tetrah

—hmn
—_—

TGPy P LoD ¢ yABido BIBBRHSS PRESA, me aos
P'@Wﬁ 1{111 SyroliRYIRgbaRYAY | ) .| #hioride [M+H]"

1,2i e tetcihpdropwidineptiS8y| ) - 1, 2, 3, 6-t et rahydr opyri di ne

(D16) using an anal ogous nethod to 5 that descri bed

for 11 (El 1), using the appropriate acid
E?‘?fHP tadg%)hfn the table below Exanmple Acid Mass

Expaples §o441ERY-F4#) weiedprraigd freax 4t {1-msthylgthv)-4( 1 -
pifefidinglogidehemilc!, 28| atelvBhydrSpyriding (B16) using an analogous method to

th%&%ﬁéﬁd;%ﬁm?%pﬂ(gqﬁ5%%%@3%@ %&ﬁ'?bfﬁ%te a?lﬁ%’l({ idEED Th thé table

e?‘ﬂ Met hyl et hyl ) - 4- 4-cyano- benzoic acid MS(ES+) nfe

pi peridinyl]oxy}phenyl)-3, 6-di hydro- 430 [ MtH] +.

1(2H) - pyri diegdmpter bonyl } benzoni t ri | g&id E40) Mass
4-(4-{[1-(1-Methylethyl)-4- 4-(1- pyrrol idin-I ylSpé\@rum

rel(rElesarhendisathonylba 441 4-fluc .

4-f|uoroE>enzio%c a0|d MS (ES+), m/e

i+
pyathypéthgl)-AyimesaidgiostylpHepgld | clar bonyl } - aci d (J428d+H]".
et ibiradgrodnilint (iBde)dr o ridine (E41) 46(10) 1845,

A bR, ( Loy - M P ErBRGP A0 | MS(ES) e
“P(aeﬂdmaﬂmd}meﬁb‘lé yprainydto- car boxylic acid 413 | WBe{M+H]".

1 iyl catbahylbénopitfighy dr ppyri di ne (E42)
(M@?l q Met ﬁ?l et hyI) 4- 4t rret hanesulfonyl VS

\ AL H +—
Ay tHoxy 1 4=—benzrotrc—acid

{i”lv(ﬂl-l}/'ethYkﬂM)tﬂyl sul fonyf ;Jpn‘é'l(llrp}’réiiiﬁdﬁbﬁw }- 1MB %), m/e
tpﬁiehaml]@(y}prﬂmweﬂ({[ﬁél@} 4- {[4 defahoylbéretoity | ¢ 50 [N+HF.

RBfidfid? &1 ’&:ud (J. Med, Chem.
,g? @l'w &Wg% W ne ey E&%ﬁm&?@p G A A

b

l’@ yrd- 17 19
ax(atn{m EsMethylethy)E4sipedinylasyle| sirehydrepyran-d- | MS (ES+), m/e
Hhehylf-i IelrdhyRé2¥ Birdykd) - 4- | carboxylic acid 413 [M+H]*.
ylcarbonyl)-1,2,3,6-tetrahydropyridine
(E42)
4-(4-{[1-(1-Methylethyl)-4- 4-methanesulfonyl MS (ES+), m/e
piperidinylJoxy}phenyl)-1-{[4- benzoic acid 483 [M+H]".

(methylsulfonyl)phenyl]jcarbonyl}-1,2,3,6-
tetrahydropyridine (E43)
4-{[4-(4-{[1-(1-Methylethyl)-4- isonicotinic acid MS (ES+), m/e
piperidinyl]Joxy}phenyl)-3,6-dihydro- 406 [M+H]".
1(2H)-pyridinyl]carbonyl}pyridine (E44)

Examples 45-47

Examples 45-47 (E45-E47) were prepared 4-(4-{[1-(1-methylethyl)-4-
piperidinyl]oxy}phenyl)-1,2,3,6-tetrahydropyridine (D16) using an analogous method to
that described for Example 36, using the appropriate carbonyl chloride indicated in the
table below:

-27-
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pi peri di nyl ] oxy} phenyl)-1, 2,3, 6-tetrahydropyridi ne

(D16) using an anal ogous nethod to that described for
WE@AP8B786, using the appropriate carbonyl chPCI/EBR®04/003985
indicated in the table below -27 WO 2004/089373
PCT/ EP2004/ 003985 Exanpl e Carbonyl Chl oride Mass
Spectrum 4-{[4-(4-{[1-(1-Methylethyl)-4- rphol i ne
car bonyl BMan({gkst+), ne Carbonyl Chloride Mass
p| per| di nyI ] oxy} phenyl ) , 6-di hydro- chI orjde trum

G wﬁ%ﬁ&b}%'tﬂii{ e A Y S e
pl@Eﬂﬁ*WYI]W}@hemﬂlbéﬁﬂthW]C)O}’l}qdilﬁenyl) 1- (1- CANHNHE 412
&anyl)-1,2,3,6 tetrah d
NZI):;I ngdl?%}fgﬂ]y?w?[h?m? 1?:\%t %yl et hyl ) - 4epir ieri (rjionyl ]
NGO or | do 3 pAlRRarbon " TNIS (E5°), e
piparidioyilpkyphe@yl31-6t-t et r ahydhimpidei di ne (E47) | 4EXpwpHEe. 48
piﬁ- f 'fh{l&é’rb&r{ {Q%F@ 2- Methyl - 1-pyrrol i di nyl ] propyl } oxy)

tepAfdtop gt Rgh] 0l vl 3 garbonyl)benzonitrile (E48) /N

444{{[4 (Oﬂmtbxlmlé-ﬂ nmrhlyiylll Ryyroliding garbphyipr opMS &8, ph@n
oW}ﬂ)mur@ar1l-@lL;5wro(udmﬂ59, 2 |rofWride(D21), trief tagds EW 1.
g;

gﬂ%ﬁ gyanobenzoyl chl or
51%8 m’fnl%6 *’arﬂw}&én%et hane (20 m) was >t| rred at

mtenperature for 3 dfyc The mxture_ was washed

wi th saturated sodi um hydrogen carbonate sol ution,
Egé,;n qumth 10 sodi um sul fate and evaporated. The

4§fﬂ4c<2§g<“r"%?wz S E Sy Eor SR R SRR e Rainyn,

canbomyb benzanitride 48 a. yel | ow 0|I . (0.4g) M5 (ES+), nfe
432 [ MtH] +. Exanpl e 49 15
4-(4-({3-[(2R) - 2- Met hyl - 1- p) oI i di nyl ] propyl }oxy) phen
yl]-1-(tetrahydro-2H pyran-4="yl carbonyl ) pi peri di ne
(E49) -28 WD 2004/ 089373 / EP2004/ 003985

1y

(=)

O\/\/D

A mixture of 4-[4-({3-{(2R)-2-methyl-1-pyrrolidinyl]propyi}oxy)phenyl]piperidine (1.05g; 2
mmol) (D21), triethylamine (1.4 ml; 10mmol) and 4-cyanobenzoyl chloride (0.36g; 2.2
mmol) in dichloromethane (20 ml) was stirred at room temperature for 3 days. The
mixture was washed with saturated sodium hydrogen carbonate solution, dried with
sodium sulfate and evaporated. The residue was purified by column chromatography on
silica eluting with 20-1 dichloromethane — 2M ammonia in methanol to give a yellow oil
(0.4g) MS (ES+), m/e 432 [M+H]".

Example 49

4-[4-({3-[(2R)-2-Methyl-1-pyrrolidinyl]propyl}oxy)phenyl]-1-(tetrahydro-2 H-pyran-4-
ylcarbonyl)piperidine (E49) |
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ON O-/N A mxture of

3-({4-[1-(tetrahydro-2H pyran-4-yl carbonyl)-4-pi peridi
wogiokosmsny | } oxy) propyl  net hanesul fonate (0. 15PCT/@PR54/003985

mol ) (D28), (2R)-2-nethyl pyrrolidine hydrobrom de

(0.11g; 0.10 nmol) and potassi um carbonate (0.2g; 1.41

mmol ) in acetonitrile (20 mM) 5 was heated at 50C for

18 hours. The mixture was d into water and

extracted wth ethyl The organic extracts

were dried with sodium sul fate and evaporated. The

resi due was purified by um chr omat ogr aphy on

silica eluting with 200 1 dichl oronet hane -

et hanol - 0.88 anmoni a

solid (0.11g; 76%, M

Exanpl e 50

4-14-({3-[(2R 5R)-2,5-D

xy) phenyl ] - 1- (t et rahydr o-12H

pyr an- 4-yl car bonyl ) pi peri°d+/n’e\k|§ O 0zz~r N O-/N

15 A m xture of
Ro-ZHEpenadLy 2o RAT-RHiPEribi %ﬂie‘ﬁgl‘}%gi)propyl

A%‘li)l(t{u‘b'difl?- 4-ef-(redkarile | ; !
m”ﬁ%a%ggg%é i (B4 8 onal T8 1231 5 R llhé Hyardbromice
(Onllgr B4 dﬂﬁ‘@l‘éa(‘@ patasgjumEagengia(0)2dan ¢ 1gBnak §1 agatonitrile (20 ml)
washdaied he50°C. fag7 8 hourd. Theohixture was petieliibtoivwaten 4l extracted with

ottt acBed. e BradiCeliictoio b with Mt A RRKIRL. The
resils o rugisdRY eitap ShigmaBrap O Sl SV Wil 2065804
dighlanporethang.— athangl e 8kiammesiapsplutionde glyg aceslaumiess solid (0.11g;

769%), MB{ESI) aplea BIMveH]f.ca el uting wi th 300-10-1
di chl oronet hane - ethanol - 0.88 ammonia solution to

ive colourless solid (60 ng; 40%, Ms (ES+), me
E r?m—ﬂ +. Exanple 51 -29 WO 2004/ 089373
AR HER)OR)-RSNIsEthE-1-pyrrélidinyilpropyiloxy) phenyl]-1-(tetrahydro-2H-
pyrah:=aMachid ?bl@eri@lirﬂé @30) dinyl]
oxy} phenyl ) -1-piperidinyl]c onyl } - 2-
pyridi necarbonitrile (E51) |0 I N N~/ 1 \ ONA
m xture of 6-cyano- 3- pyrigi carboxylic acid (71 ng,
0.48 mmol ), 1 5 hydroxybgpzotriazole hydrate (75 ny,
0.48 mmol ) and N-cycl ohéxyllcarbodii m de-N -

O\/\/"Q

A mixture of 3-({4-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-4-piperidinyl}phenyl} oxy)propyl
methanesulfonate (0.15g; 0.35 mmol) (D28), (2R,5R)-2,5-dimethylpyrrolidine
hydrobromide (0.11g; 0.64 mmol) and potassium carbonate (0.2g; 1.41 mmol) in
acetonitrile (20 mi) was heated at 50°C for 18 hours. The mixture was poured into water
and extracted with ethyl acetate. The organic extracts were dried with sodium sulfate
and evaporated. The residue was purified by column chromatography on silica eluting
with 300-10-1 dichloromethane — ethanol — 0.88 ammonia solution to give a colourless
solid (60 mg; 40%), MS (ES+), m/e 429 [M+H]".

Example 51
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nmet hyl pol ystyrene (133 ng, 0.48 nmol, resin |oading
1.8mvol/g) in dichloronethane (5m) was stirred at
wo oariogsnper at ure for 15 mnutes. A sol uti on OPCT/EP2004/003985
1-(1-met hyl et hyl)-4- {[4-(4-piperidinyl)phenyl]
oxy} pi peridine (120ng, 0.4mol) (75 ng, 0.24nmol) (D8)
in dichloronethane (3nl) was added and the m xture
5§[4-@-{ED(‘rMetigoethy B mppipatidinyl]faxy} e niy) - frpipesidinyilearbonyl}-2-
p‘yr?éd‘h%ﬁf”%ﬁf'fé@ﬁ ed through a SCX colum eluting with

ano [ owed by 10% 0.880 ammoni a solution in
met hanol to elute t . The residue was

purified by sili ) at ography eluting with a
m xture of 0.880 [ Mt i an:

met hanol : di chl
conpound (28 ny, 27% I\/H-|—|]+

BB PIR o S5, Do AR LSE
hydroxyBerzotiigzolenyydrate 75 (ng, 044}3 mmolggnq N cymohe@/k%bag(ﬁlmlde -N'-
meihy! gol{EyrerEl(138) mg,70.48 minfbl, rdsin [dadty {.Binntbl/g) B.dichidrbinethane
( )1 %%de?ﬁg? A’ngergfbrégﬂ'ﬁ mutes A solution of 1-(1-methylethyl)-4-

Pkgﬁ@q{wl)phfxw ?)’@’l} agqﬂ;nq @3?5'5'8& ﬁ}nnpl) (#§ mg, 0.24mmol) (D8) in
dl(:thlO?ﬂahhHr[ﬂ'l(ﬁt‘ﬂh)}WE)Wdedlamd B RRture shirred-atoo® teMparature for 24
hélrst #he nﬁBftu:@ v&ésf ﬁltfelrébOthFBI@h hy$ax BolRdtn MitMRGAIDASHERS followed by

1(% @faaf{o anar%gt}laﬁﬁ utign J;bm%ﬁt?gp I tg%@:rteof%bp?gozu& r'Ilh%zrglsﬁue was purified
bysitigrcged ﬁbm%%grbw ‘?'H’ﬁ'ftﬂewm a mpgueyaf OFS0yaeppRine (464

soitiontmetBanaielichloresiethahe #119:90) tb.affordible/tige compound (28 mg, 27%);
I\;%; \HhRES 131 T2 RMREbICI i éé eﬂ-r %*}* 243 %@Pm) 2.00 (4H, m), 2.39

5
e%Z%K% é{‘)n% QT‘“ ”5[5'15 dd*ﬁn RrE#YH ). 4.86 (H, m),
66ﬁ3@fmrp)ar7mﬂ (@€, M, 20/, D. 'ﬂﬂﬂrﬂﬂ ) &@@(H@S) 0. 33 mmmol )
(D8) in dichloromethane (3m) was added and the
E%'ﬁﬁ’“’rﬁ stirred at roomtenperature for 24 hours. The

ure was filtered through a SCX cql unm e uti W t
5l kWSt eABa Ny P ST s YRR P RF T arapry)-2-
(tnﬂuhmmﬂthyl)pﬁidme(Em) product. The residue was
i'ca gel chromat ography eluting with
pni a sol uti on : net hanol :
) to afford the title compound

a mxture of 0.880
di chl or omret hane (1:

(55 nmg, 35%; MBS(ESH . NMR(CDCI 3) 6
1.07 (6H, d), 1.83 (4H)n Q2 4, ), 2.39 (2H
M, 2.77 (4H -30 WO 20047989 P2004/ 003985

m, 2.92 (H m, 3.23 (H mM, 3.74 \H/ M, 4.27 (H,

nN, 4.88 (H mM, 6.86 (2H, m, 7.10 )ZI:L nm, 7.76 (H,

d, 7.96 (H, d), 8.80 (H, s) Exanples/53-56 5 Exanpl es

A):O[%éé%ﬁf?fgﬁf}orﬁ%hg gﬁ&h@&rséw acid (6 mg, 0.40 mmol), 1-

h & t ch 9%?9 gmnﬂol) r& ca/clohexyéclj?rbodumlde -N'-
%)8, tﬁﬁﬁeﬁzﬁﬁﬂdngcp? H?“ﬁ’é%'ﬂ&%’di?gb? ﬁw@cmqromethane

mmwgirrugi atrbbdruderaperatuce for A6indndites. Alselutipp obpi(1-atethylethyl)-4-

{[@-%A-Bipbﬁaihﬁ?&h%ﬂylj BabhBeridifl12oRg! @%mmol) (100 mg, 0.33 mmol) (D8) in
dichloromethane (3ml) was added and the mixture stirred at room temperature for 24
hours. The mixture was filtered through a SCX column eluting with methanol followed by
10% 0.880 ammonia solution in methanol to elute the product. The residue was purified
by silica gel chromatography eluting with a mixture of 0.880 ammonia solution :methanol:
dichloromethane (1:9:90) to afford the title compound (55 mg, 35%); MS(ES+) m/e 476
[M+H]*. NMR(CDCl3) & 1.07 (6H, d), 1.83 (4H, m), 2.02 (4H, m), 2.39 (2H, m), 2.77 (4H,
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Exanpl e Acid Mass Spectrum
2-{[4-(4-{[1-(1- Met hyl et hyl ) - 4- pi peri di nyl ]
wQ2mgnsBirnecar boxylic Ms (ESt), me PCT/EP2004/003985
oxy} phenyl)-1-pi peridinyl]carbonyl} acid 409 [ MtH].
pyrazi ne (E53)
3-{[4-(4- {[1 (1- Met hyl et hyl ) - 4-pi peridinyl] 3-Cyano
mp S 9 3. Qws mgs—m (HYh®, 4.27 (H, m), 4.88 (H, m), 6.86 (2H, m), 7.10

r |y rbon |} 432 [ MtH| +

R b 4t egieg pon | 552 [
4-Trifl uoromethyl MS (ES+), me

E)(amplé$ 6366net hyl ) phenyl ] car bonyl .} -4- benzoic acid 475

Hidst53-5 'bfm _6l Wtk )opirined Hrény)@LrpethyethyD-4-h-H)-

pl@rH”yRéé% ]ﬂ)@f}%}gﬁ%@é{ {}émg a‘h é?'la’fb%rohg H@fﬁdd to that described for

Exarnle h&rsxehanging fikpPRYFICaid e aRRIPRIES RFid indigated in the
table®ejowitH] .  ui noxal i ne (E56) 10 All publications,
including but not limted to patents and patent
apptTcation cited in this speciTicarion arg nepgl
i ncor por at egkwp[eeference as i f eacA9hdi vi dupl Mass
publ ication were specificallly and individual|y Spectrum

i-@ag A -MetRtyncrppendhyp wa@Ememexyner IS (ES+), mle

15 Bi gical Data A e
é &Q@H é%%rc')cﬁﬁ% C%ﬁ{?éplhl st ani ér?(led)l—B recept ors H@?/ﬁ@;gﬂ '
ﬁyfﬁﬁkﬂ?éﬁ5$)n accordance with ithe follow ng—pr hcedures:

oCootr-Co

2C{[4( (4){[(5(—:*1nl§|emyleﬂ1iyl)e¢ -pipesdiayt] nes- asamrebdenzbloraa:ldj\ms (ES+), mle
eMHﬁ]&aFﬁoﬁg@m ne |H3 gene was cl oneq3z M+HA
fg@ (E5ay

1 TORO (InV|trogen) apd its

+ hi +
.ng'"I'FI"Can:S Vieetofr ”ICDLII\J

c1r(gel\ée:thxdathxvﬁo-4|a[[431fsha»i[fbL DNA wi t h 4 Fﬁeﬂtaﬁczfyﬁ@yl Bam4h48a(«$<§+), m/e
Hﬂﬂu&omaﬂmyl)pqucbrbmw}-nt he i |nsimebiblagidexpr essi 4m5 [M+H]".

shdhy Il @baf] 0es o] N e o
Colirél- Wﬂwﬁ@ﬂbﬁmp@r@wﬂ i AT N = I

@&y}@hemyh)dup@endmpl]cammgf}led on| ¢anbarylic peidsence| 459 BA+H].

@@ggﬁ{?s (pygg) perfornmed as described in US Patent nos:
347 and 5,935,934, Ligated was

transforrred |nto conpetent DHSa E. coli host bacterial

Au: publicatipng, in¢ledingibwimoblimitad ta petepistand pateptrpriigalions oied in this
pelicitARRd he&RipGRsorpdrafay b@géféreﬁwhﬁif pacroindieidual plblication were

s er'CQII Qatn'd(fn&'?%@g ﬁ"dt)c?ié& tb Bgl ﬁactéoolgy Rfer&le! Ferein as though fully

expre sin ene present on pGene
M%S\M tch) at 50g nl -I . CoI on| es containing the
re-ligated plasmd were identified by restriction
BiIGdiSiFataDNA for  transfection into mamal i an cells

ARSTIP TG R RS %fﬁ%ﬁ’ 7% ot 63 pplofiHPBE ppared
acpordagCe withie plgyingprosed oS

(i) Generation of histamine H3 cell line

DNA encoding the human histamine H3 gene was cloned into a holding vector,
pCDNA3.1 TOPO (InVitrogen) and its cDNA was isolated from this vector by restriction
digestion of plasmid DNA with the enzymes BamH1 and Not-1 and ligated into the
inducible expression vector pGene (InVitrogen) digested with the same enzymes. The
GeneSwitch™ system (a system where in transgene expression is switched off in the
absence of an inducer and switched on in the presence of an inducer) was performed as
described in US Patent nos: 5,364,791; 5,874,534; and 5,935,934. Ligated DNA was
transformed into competent DH5a. E. coli host bacterial cells and plated onto Luria Broth
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(Q agen Mdi-Prep) as per manufacturers guidelines
(Qagen). CHO K1 cells previously transfected with the
W@ 3Wu0ed373 egul atory plasmid (I nVitrogen) wer ePGHERMA4/003985
at 2x10e6 cells per T75 flask in Conplete Medi um
contai ning Hans F12 (G BCOBRL, Life Technol ogi es)
medi um suppl enented with 10% v/v di al ysed foetal 10
(Lprgare:oe@immg Z@@Tw(mmblotlamldhwowaﬂm selédtivogf nblls' expressing

thgr%h %@;ii\; j IS eéé?ft?on b@ﬁ@bﬁd p@WﬁCI’W@? 50 @ﬁﬁf ecbiBfies
i

2 se%p@?a'ss'%ﬁa b Rl ?".b&@s@p@go el W Lor
trqmshctmrv it meomalian celly \gawle@ar@ﬂ doan 25l cPUl BEgsT dech
bdmhummmh RN @EnaM3 ﬂslaﬁﬁﬂgantﬂlsolatéeusmg'EI\ZDNA@fépﬂaratlon kit

(Q\iﬁe‘ﬂ l\gglslbre Z ;F&Il ngﬂfagﬂpér u188fn'e§gn@fé§enﬁ)| nvitr ogen)

d
CRO el prpushrEstsctaet Wi E?Sw&a? ESQALO HigRUR (B rogen)
warelskedankate2x1 G aelisquer 76 finshio Garapirteldedigm, containing Hams F12

(GBOYBRICHifaTddhologldsimeari suppnteriddilifh 10%2008ialysed foetal

I nV| t rl_grg -é'uta(n%ls Mgﬁﬁﬁﬁ ,?{910 Hﬁ’?ﬁ%ﬁ ]’\Bu 98”?)355% Plasmid

DNedefaaéfep@dnmﬁdhwwsw@mgééwﬁq INeNRYH %ﬁﬁO(
mahntfhctuters glideimes (lalfjtroged). sAfipuespont éransﬁeciiorﬁzails e@re placed into

?@dl t%n%rﬁ%hﬁﬂ@h@hte@'mﬁtﬂ%obh g by gbegen, 20
L Bt b e N AT P v

mpdiliycib dnsiiice dha expseRpionef the egcsplgr athelds Pesidnduqtiop gelfsanere
deladridiiroph thelfrisk ushgmnymnuauannmtepametm awidl EDBAL 05000 e

InURiagB0), FIRM Ss-evér% el pN@fé 'Bﬁﬁer’eﬂ safid [!)FW 4 and
Ny MS i

resWRRSBAE 1 SFNG WedlBt Paaighg ﬁa%?a&e A R MED, witou
prgamt rednand supiplarnerded il Exaries eatis ey t386l FwtahC!mn@Mstgﬂe)
DreQrRe 'I‘)@ EOSREMIE et exdvhinee Wracdptarepiessibalbly @vdimiag with a
raﬁa}%’f)gly%lé an ﬁ‘%ﬁc‘cﬂeﬁa ?stgiggélhét;iﬁf E@%h@%lsﬁéﬁﬁes eFuséamlne H3
rechiRiAr, MP?’@Q&M?P for ARminutGefellaye Paws 3 medium.
Réc¢gpterdonnd Antivodwasndeteateddoy Incﬂmmos |0f thercells far 60@ainuies|on ice
witehlgdat éﬂﬁlrt%bﬁpéhtlbﬁgy' %ﬂjL@ﬁieHSmWﬁéieﬁ%S fluckesdeRté MHarker

BT R Bl B s VB 8o PR RSt e
fillwser] thvougbre: 2QHm ﬁ@cqr@b@nrﬁtosms@cezéam ineRiaRAlSed Pm&d\%
Vaags SERGW Oytonsstaalitiesivithfaor Auteme(it Gell Bepositisi dnit. vEantrol cells

w@r%tﬁcploiﬂéfuce% (£I§ {@&BQ irPh lelagn%hh@r‘ Fositi z-:fdlﬁﬁbecellgﬁre sorted

o BaCalS Bip 95-6F) Elofaen Faria BB o7 Mectioh spr ity Sig mr
Zeoan"baod atoveedtarexpad beforemeamly%m@rmqen e¥pieseipe dia antibody

ahEREEPAtbInding Gtugies.| Ond2lope] 3143, was sfe@:tweﬂd'embrame]&eparatlon
vol unmes of buffer A2 contai ni ng 50mM N- 2-

hydr oxyet hyl pi perazi ne- N an suI fonic acid

(ip HEPMS]“R"BF? PWX?P%HP%ﬁ‘ 1Ce- 4M | eupept i n

Al aieps pf thequatptol lacaicartiednyl amrc: aﬁd g\nﬂa pre8sadpd rexgghist The cell
pEIRE Isre8tdpBnéed B vaRitdekPdf bukfelVd @él’ﬂéﬂn EBﬂJnﬂWNﬂE-

it B Pl e

1Qe#Mdeupaptip wtmmlelﬁv%arwl @9@8%%@4)3 f&'{‘%“ (Sigma

BO25), ImMi dihgergdisamin¥\detizrgrelic eniddEDTAD | mdvipteinymethylsulfonyl

l?c?rﬂ]ﬂér p tah&’ﬁxﬁﬁ B S)QBS HArA gé?gr‘?ﬂaf‘ UfiScelld Bfe then homogemsed by
|

e o o s A o 008 Bl o s0
f - ?0 mnmtem Tige smer&atgéfd@ﬁw@ spib et 4HEee0dbier 38 mipytes. The pellet is

red94drid88 37 3 vBIGieE B2 BOrEr 239 Bortcking tgehscahig followed by
Dounce honogeni ser (10-15 strokes). At this point the
preparation -32 -
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is aliquoted into pol ypropyl ene tubes and stored at
-70C. Conpounds of the invention may be tested for in
W@ Raro837H] ogi cal activity in accordance 5 w POT/ER®04/003985
foll ow ng assays: (1) Hi stam ne H3 binding assay For
each conpound bei ng assayed, in a white walled clear
bottom 96 well plate, is added: 10 (a) 10l of test
hérAcqMsaton B a DBLNES hdrastplkenpiootd strdkesk rmmf s%m &8 preparation
: RRERL on o
'Sguﬁﬁ‘ %ﬁtﬂgﬂégifﬁrbpﬁén@tuk gb}%g@ntrat ?@Ind in 10% DVBO
(b) 101 125 1 4- [3 (4-i odophenyl net hoxy) propyl ]-1
Céinpourdiszs theuinventiod opayose/teate)! for(imisosticlogical s8BwWiBdh ptcasdance
W‘,ﬁm@'fémwing%@éiyg;i c Activity -2000C /mmol) diluted to
200 pM 15 1 n assay buffer (50nM
Tri s(hydroxynet hyl ) am nonet hane buffer (TRIS) pH 7.4,
(0. snhlistaminedihd Binding,8S$a¥ r a- acetic acid (EDTA)) to
F@rieseh 20mbblindbeing essayet riativahite vealldd Ctepr BOjidm 96 well plate, is
f@d/ menbrane m x prepared by suspending Scintillation
r

PA WEA: PVT at
Y55 S B B ol R kBl P A s
artpg@nisl} 2l finel gercentratirreofiliomii dilstesee frieauisgd erneniraiian in
1(&J9qnm$ognd diluting 20 in assay buffer to give a final

pyol U’EA @z‘s, B (]4_&/3@(5 m&}?dxg}E W[nﬂ&&id]uﬁm%dgpmn)

d
TR LP DM SR C R 00DCHENG) ditectg 200pM
msasaksehuffem (50 TristhysraohetHybaminomsiketetbyiffer ISP 7 M5mM
eﬁﬂ@ﬁ@dlahlhé&eﬁ’élécéimdacd@m)ﬂblgWe 20pM Rl icBicdnirafion; and
Y\al + BOpL LS4 t‘?ﬁb@a&f}ﬁmﬁ{ep%&i By ]s.ugéﬁld q% m@ngaldrﬁgl%xmty Assay

<smaaeawp§?wn% T Pt TR4malr tyrpsser faryolmed B mengayith
mimbedrieq(pedparatt iagooordanaesaithythE oneteeddiogyatgsoriet! dtmivapand diluting
|naa°s§§3)’ S&*‘fer'té‘ E(ﬁe ‘é(fﬂnbﬁvdhﬁfhé 8?'8 I %Tch%hia‘ﬂ@ 'péud\ﬁ}dtelﬁ’ lbAd 8.25mg

Wﬂeﬁ e ?rﬂ/\la [?6% eSt peé 0 O?Tglautes on a roller.

Theoplateie shaken far ﬁmlrwges: and th@n pllewe atrreamu teggerature for 3-4
hes pabit thabading int Watiay Miondeta chutier™dnNa 1 minute normalised tritium
it ,  neaN = 2- . L d
UL o REASAT G p H BReP ekt
60pl bead/ nenbrane/ GDP m x prepared by suspendi ng
(IZheaHisjaminealdy Fundtional aptabgnishgssay uene (WGA- PVT)

F&Céa’anldoh@blﬁ@b@ih ébéﬁ o, idSSaite(WMAH deenBstteth oEQRIaTE, is
% 35 assay buf ol | owed by m xing with nmenbrane

re ared in accordance wi th the net hodol ogg (? scri bed
bovéQMI&ﬁtfsamrumw& (P10 ebguasepine O -PhyspRaty ETRy(Sigma) as

norebpeificddindifip dontrol)i dilbted do temjuited tOureptreticr in asaaly Buffemi20mM N-

21P%Fbx9§ﬁqyn6ﬁie|razmeﬂm'2@ Bih@nbsulfBhie aRidXBiEPES) 4G 0bRM N3@1 + 10mM

ut er and just prior to addition to the
E?t ﬁ?f&%@_‘)ﬂal concentration of guanosine 5

(tdi phBd heed/meaimang/GPgRIx Rapnaied By pysPesdiag Wheat gem agglutinin-
pd%ﬂl&}dtoluéﬁe TWes A PuT psdirstiliatharuprakiatty @ksayo(@RA) bepés at 100eng/ml in

ﬁ‘i‘ eo‘ﬁlﬁéll ﬁo%ﬁéoebfmxﬁ%qmﬂfh TNbFJh r(gg’&:}ﬁ“ﬁ Q@@é}ﬁ?nc@/wnh the

|
oSplogy SRpstieq FoEye) @rdgﬁutygfm s Bteb i i 7 ghalyplume of 60
wbicB igpntaing 10ug proteln and 0.5mg bead per well — mixture is pre-mixed at 4°C for

30 minutes on a roller and just prior to addition to the plate, 10uM final concentration of
guanosine 5' diphosphate (GDP) (Sigma; diluted in assay buffer) is added;

The plate is incubated at room temperature to equilibrate antagonist with receptor/beads
by shaking for 30 minutes followed by addition of:

(c) 10ul histamine (Tocris) at a final concentration of 0.3uM; and
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guanosine 5 [y35-S] thiotriphosphate, triethylam ne
W@ al0/0893mer sham  radi oactivity concentrati on BCBERB4/003985
or 1 nCi/m; Specific Activity 11 60C /mmol) diluted
to 1.9nM in assay buffer to give 0.38nMfinal. The
plate is then i ncubated on a shaker at room
(d) enp20d touaroding 5 3B 58 thicériphbsphatevdtetbylamine salt (Amersham;

redfkhivify L @Rt RRLbRE FTKBEMVEEEMEImIL SPECIi®ALLVItR @ 180@i#RmbE diluted

r . after conpletion of
k%ﬁ%@wE?%%%&?Wﬁeﬁﬁ%@%%gﬁﬁggﬁ Itrobeta counter on a 1
The plateds dniasybaied on a shakenat et epMsraseE for 3 minytes followed by
camdfLyatenh fosb minuedlatpidicampieThe plgiesis ireaccptaten A anBaédwaurs after
cARbleNd f ceRBRURSURTIMA TWllak Microbéta lcalhiBroR 8l ARG dralised

well. 1 sults, The co unds_qf Exanpl es. E1- ER3. were
iy ioutt AORRE: RRIA Ao Ro e (st oI, oBists Adgtion Sasal
aeflyyysethas @timpint €dhigtaminenetesidsd & well.npr e

particul arly, the conpounds of Exanples El-E38
RELhikdi ted pKb values > 8.5, nost particularly, the
—comnpounds of 15 Exanples E12, E51 and E52 exhi bited

pKb values > 9.0. -34 WD 2004/089373
TRCTOEPROBIS/00 E3a8ples €l AANBvare tgsted inpibea mistarhing didiiuhetionhl)
afté GhisthREaReRHEXHIsHe YK VaRBS 8L8.@ radretpaltftar@9] the coOMBdiAds of
E

- . L .ein:
apls Bt quibied pks Lahuchs 3, st BaiEiy, 1 compounds of
ExpIes Fd2roged 562 SHURIBLGHopPIUes 658 ol kyl -ary!
-Cl.6 al kyl -heteroaryl, -Cl1.6 al kyl -heterocyclyl,
-aryl-X-aryl, -aryl-X-heteroaryl, -
aryl - X-heterocyclyl,- heteroaryl-X-aryl,
- heteroaryl - X-heteroaryl, -heteroaryl-X 10
het erocyclyl, -heterocyclyl-X-aryl,
-het erocycl yl - X-heteroaryl or -heterocyclyl-X-
het erocycl yl, wherein said Cl-6 al kyl, C3-8
cycl oal kyl, aryl, heteroaryl and heterocyclyl groups
of RL may be optionally substituted by one or nore
(eg. 1, 2 or 3) substituents which nay be the sane or
different, and which are selected fromthe group
consi sting of hal ogen, hydroxy, 15 cyano, nitro, oxo,
hal oCl1-6 al kyl, pol yhal oC1-6 al kyl, hal oCl1_6 al koxy,
pol yhal oCl1_6 al koxy, Cl1 6 alkyl, Cl-6 al koxy, Cl-6
al kylthio, Cl-6 al koxyCl-6 al kyl, C3-7 cycl oal kyl C1-6
al koxy, Cl-6 al kanoyl, Cl_6 al koxycarbonyl, Cl_6
al kyl sul fonyl, C1L 6 alkylsulfinyl, Cl1.6
al kyl sul fonyl oxy, Cl1-6 al kyl sul fonyl C1-6 al kyl, Cl1-6
al kyl sul f onam doC1-6 al kyl, Cl1-6 al kyl am doCl1-6 al kyl,
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aryl sul fonyl, arylsul fonyl oxy, aryl oxy,

aryl sul f onam do, aryl carboxam do, aroyl, or a group 20
WORDIMIB73 - CONRLS5R16, - NRI5COR16, - NR15SO02R16 PCT/EP2004/003985

- SO2NR15R16, wherein R15 and R16 independently

represent hydrogen or Cl-6 al kyl or together forma

heterocyclic ring; X represents a bond, 0, CO OCH2,
CCAmIsor SO2; Z represents CO CONRLO or SO2; R10

represents hydrogen, Cl.6 al kyl, -C3-8 cycloalkyl,

aryl het er o tero S.re ]
(s nghéowoanéﬁﬁsY%U'BZ'ﬁaranﬁa%&d%utz E ¢ Saifthereo:
represent 0, 1 or 2; R2 repr(éh)gnts h Nogen, Cl1-6

al kyl or Cl-6 al koxR\ R3 ref s—~hal ogen, Cl-6

al kyl , hydroxy, Cl-6 sl k@Xy, ¢ya '
al kyl, - S02Cl-6 al kyl or\tri y

represents -(CH2)g NR11R12 or a group of f8rrru|a (i):

(R14)k -(CH2f N-RI3 (i) 9 whegpin gis 2, 3 or 4
wh R12 represents a heterocycl | c group opti onal 'y

,ﬁ i tuted b% one_or nore

grwf%@m yr@ 1¢ Sy SC®1QYG|°§|%PWI (ﬁ?i%o?x?&'l‘ dietgegaryl, -Cre
alkﬁhrﬁ deéyilkyE}:letéroaryt,G@je alk@iheteratyoll,-a34-Z-arylclangidepdteroaryl, -

)’k¥ r%ﬂ#o&lerg L ﬁ‘&@ﬂﬁ éjﬁ&&bﬁ@ﬁﬂth&@b&g? Dhetérbafyl-X-
i e %%AFVB%M*E o R S e
hetergeydd, 10or2 or a pharmaceutical |y acceptable salt
whérelressfid Cy.5alRyl, Gs £eyfoatkyt) a@B ttdaﬁrbawdarimhetér@byqlw groups of R' may
bé‘"ﬁ&r bs"trﬁﬁéc?lzsﬁwesor m@trey( O’Ptﬂd? shbfstm Whidh Gy the
en ? o or

S@p%a fferegf |n )Q/hlétaéggg 8 g_rw.éq %qrﬁg 199 of halogen, hydroxy,
cyspoi ditral 9xp, balbCi.4 allsylewblmmcﬁms@llwl talasizi atkoxy, plyheloCie alkoxy,
CLY @R, O LAIRGKy, Cr.DEKANS Y33k YlkoRT L chqll [ 7%&1&6&1:@@; £8lkbyy, C1
aI?(ar% I?Cr? %ﬁ&wg él Qﬂ 8 %}Isﬁlf&{é}fﬁi 8 FIKYS &T }p/ alkés*h%nyloxy,
Ct @g g Pﬁpﬁf'b malkxlgulg&r)g ma y C16alkylam|§oC16akyl,
a@lsuﬁmyhpayylsdfmyIExyIarxboxﬂatyisuﬁbmmmdmearhlyamxardldn, &oyll or a group
F’Q“RA@ COORRUTRI® agRIFGIARTE ANRY I R MBr3SONRER®, Bherein R and R™
gy ﬁ%?epﬁs%*ﬁ@f’oﬁgqe?’é[ ndley ﬁﬁgﬁﬂgﬂﬁ 3 o

erewneé@réﬁﬁ OCH,, CH,0
Z represents CO, CONR10 or SO;;

R represents hydrogen, C1.s alkyl, -Cs.s cycloalkyl, aryl, heterocyclyl, heteroaryt;

---* represents a single or a double bond;
m and n independently represent 0, 1 or 2;
R? represents hydrogen, Cy alkyl or C,. alkoxy;
R® represents halogen, Ci.s alkyl, hydroxy, Cy.s alkoxy, cyano, amino, -COC.s alkyl, -
S0,C,.¢ alkyl or trifluoromethyl;
R* represents -(CH,),-NR"'R" or a group of formula (i):

(R14)k

—(CHQ;@N—R” (i)
g
wherein q is 2, 3 or 4;

-NR"'R'? represents a heterocyclic group optionally substituted by one or more (eg. 1, 2
or 3) R" groups;

R represents Cy.; alkyl, Cs.s cycloalkyl, -C+.s alkyl-Cy.s alkoxy, -C+.5 alkyl-Cs.s cycloalkyl;
R™ and R" independently represent halogen, Cy. alkyl, haloalkyl, OH or C,.; alkoxy;
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6. A compound as defined in any one of clains 1 to 5

wherein represents a single bond. 25 7. A conpound as
waledodogd7s n any one of clains | to 6 wherein nPEIEPI004/003985

both represent 0. 8. A conpound as defined in any one

of clains 1 to 7 wherein R4 represents - (CH2)q

NR'R12, g represents 3 and -NR'R12 represents
fisHgporpler i di nyl or N-pyrrolidinyl 30 optionally

fbtuted by 1 or 2 C1_6 alkyl groups or R4

[ e rese ts a group of fornula (i) wherein f and k both
Kishrie¥ent 0, g represents 2 and RL3 represents CL.6
obd RharmacegBally acseptaidg #git the@of. A conpound as defined in

claim8 wherein R4 represents a group of formula (i)

235 V‘gicﬁo;ﬂlp%uﬁd QQQ?J‘neQﬂB sk Hr"ﬂij&h X@ rofeS&RECSENtS 2

ound as defi ned
' craa/aPongly sHostguted by 4.qri24iqoaep; P alkyl, cyan or SO;Me
gummb)propyl]oxy}phenyl) 1- (tetrahydro-2H pyran-4-yl car

bonylarﬂmﬁéﬂepo

ai [ngljeag L B SE2hBE1 B s i

4- { [ Aeterogycs] (’E qﬂaﬂiéﬁ‘ﬂl?ﬁ“mqwbﬁS/PPéW}%ﬁéﬂ@ﬂ ) - 1- pi per
| di nyC.cybQR@|.gailyli di ne;
4-(4-{] 3- (1 Pi peri di nyl ) propyl ] oxy}phenyl)-1-{[4-(1-py

3{,\;)0!26(5: %Gr}gg géﬁf}%gg%ﬂl 8d@'§§géﬂsa1}reprgsgn%s eqraﬂydropyranyl 4-
cmpher(wa-mangwrfdm?wj phetifluproaraampripingd-yla- { [ 3- (1-pi p
eridinyl) propyl] oxy} phenyl) piperidine;

1- - - ] e LA [ 3 b ds Al Ll
4. om‘]%:’%%%ﬁ@ %5 p%r?eg:gp P’%’F}ﬁ é3];whdérélﬁ1-'x{ [Sprbderts REYASIRERYIP

3-{[4-(4-{[3-(1-Piperidinyl
5) pr opydohpoyhg hedglinedlin phpene df clgischiorbwhéremyX add ot
réprédett €& { [ 3- (1- Pi peridi nyl) propyl ] oxy} phenyl) - 1- pi per

i"di nyl ] car bonyl } nor phol i ne;

1- (1- Pi peridinyl carbonyl)-4-(4-{[3-(1-piperidinyl)prop
Byl ] oRydopipeupd peidplindddin mpy one of claims 1 to 5 wherein ~~~~ represents a
sifaledohb3- (1- Pi peri di nyl ) propyl ] oxy} phenyl ) -1

?1 pyrroI|d|nylcarbonyl)plperldlne

1- (4- Fl uor o- phenyl)

7§ sopASIYIRoENG af F’@f"iﬁdélm @MQW %ﬂ@'ﬁ}ﬁl 1 tof waeredt m-apdyn bath
repeédemnone; 10

1- (1- Met hyl ethyl) 4 {[4-(1-{[4-(1-pyrrolidinyl carbonyl

) phe lgh:g% éﬂ ilr]e&lg}}aﬁy gcf,l ?Iﬂlg'ns 1 to 7 wherein R* represents -

( Hz()dtNWEﬁy ne’ep{psgentsﬁ(a{nd N%— ﬁ 'tetpéﬁ?’?ﬂisd\' -PiRefdingror N-pyrelidinyl
optiseally $ubbtituteeby dong|d,.; alkplegrpligoonRepesents mejroup of formula (i)
wﬂuelén fr\@f b&h T%ﬂr?esedh't{)[ @réﬁrﬁ Fﬁse% gﬁﬁr Ryd ég telsBRg dd@*éfwyvbﬂ Cas

p! perf oxy} pi peri
CYLC?‘P? thyI et hyl ) -4-[ (4-{1-[ 3- (net hyl oxy) pr opanoyl ] - 4-
pi peridi nyl} phenyl) oxy] pi peri di ne;
94- { [ A-dofpobiAd 6d ubidayih @fain I8)wikrélih IRE réstesartd aXpydupheimdrmula (i)

widift, %W e RO o5 BB R RSP R PRy 1
- 1- pi peridi nyl] carbonyl}pyrldlne,
18- { [ A-dofinpouifid @4 dbfirtdulyih etaing [)whishpisper i di nyl ] oxy} phenyl)
4 (4— L(ﬁﬁ*lbé’fld‘ﬁﬁl)})%&l@ﬂ?}’drb n{ARA fé{ﬂJahWo-Z?ppyran—4—ylcarbonyl)plperld|ne
gﬁ LEp EplimPoR @?}W&Eﬂ Ry R P YsgEririe
4-(4-{[3- 1P|per1 nyl)propyl]oxy}pheny 1p|per| inylJcarbonyl}pyridine;
4 -(4-{[3-(1-Piperidinyl)propyl]oxy}phenyl)-1-{[4-(1-pyrrolidinylcarbonyl)phenyl] carbonyl}
piperidine;
-36 -



10

15

20

25

30

35

40

1-(1-Methyl ethyl)-4-({4-[1-(1-pyrrolidinylcarbonyl)-4-
pi peridinyl] phenyl }oxy) pi peri di ne;

wa2qoro8msrhyl et hyl ) - 4- ({4-[ 1- (1- pi peri di nyl car bBOI/EP2044/@03985

i peridinyl] phenyl } oxy) pi peri di ne;
4-{[4-(4-{[1-(1- Met hyl et hyl) - 4-pi peridi nyl ] oxy} phenyl)
-1-pi peridinyl] carbonyl} thionorpholine 1, 1-dioxide;

11'!15 Me[tf(ylbdféﬂilXohe@l]@bﬂd@nﬂ}‘”-(ﬁﬂ@*(n%méﬂdnwl))mdm']] oxy} phenyl)
E ¥d:} - 1- pi peri dinyl)carbonyl] benzonitril
18

‘% fl
T oRTeDp bl 4}3 B uF“jr"g@%%r)]gyﬂ)f)@é}ph%nyﬁglpendme
3{[4ed 3ol cRiperidiny paopyioyprhenyD-dyripesidinyilegrboay}purging;phen
44l @qr3amyip éncnn I)@rmnommn)f@h%wér]dmwwb@mnﬁbrﬁﬁonne

1- §1 By rlﬁﬂy E Q‘hﬁ éil y}&hen}{l p O'pendme

4 41[ g l(i![‘l @p&ll%y})q (gq)l yj@;(tgﬂnyl)plpendme

1164*r€hyorc}-pllerp'i)pbf4| dh( nyﬂsympwm@drﬂdpyhy@m)ephenyl] piperidin-1-yl}-

matHahdnd;4- [ (1- Cycl obut yl - 4- pi peri di nyl ) oxy] phenyl } - 1- pi
T}-1-pi

5% FgeW%ﬂ“ g}g{@3?F{lﬁ%ﬁYéﬂ"%it&‘§¥'gaefP?w>ﬁp?%1§9 TR - - p

pigaiigigy Rpendlaxyeiperidingr phol i ne;

1 l‘rMeﬂhw%thW ifdelny(tetrabydyosRf-pyran-d4Addaridonly-4piperdinyny | ) p

fw&yl) 1,2,3,6- tetrahydropyridine; 35
i, di

O ALty 20 AR Aot o

Plbel’rlﬂ!mﬁ)r’hﬁnyl]@Xy}mp@lldl{lﬁ;S (1- Pi peri di nyl ) propyl ]

1-Q1 Y Aaaiysiyl)-4-J4{ 43-«64emybkﬂbrdiiaﬁWIFﬁ-btp@ﬂmhiﬂpbﬁé\Wl)bﬁﬂblb@ndme;

43[&' (ﬁ {?ﬂlgzx%hg gb ﬁ‘)i@aﬂg -piperidinyl] carbonyl}pyridine;

3;£He(ﬁ;i yU wﬁ Hy‘d?'a f Rieny @Pﬁrbqﬁw'l)caib%ﬂipwdme

4-43- (14e[ﬂ|=(aH\ﬂeﬂwyﬂpﬁwl)di-mpendmyl]oxy}phenyl) 1-piperidinyl]carbonyl} morpholine;

131 EStidinves ahb/drwlzf-(z% lph@ﬂwlelmubp BlidinAtokgiphEsyi( dip&idine;

Tr

1 ?{ N%gﬂXéa %9—?%&0[113 g@ff%%} 08 @%rédlnyl] phenyl}oxy)piperidine;

g 1-piperidinylcarbonyl)-4-piperidinyl]phenyl}oxy)piperidine;

44[4+(E14E16(4 NigtBylethyRidpaiperitimyibyyd plognyl)} epipénidieyihdarbdhyg- di h
thYd?'ﬁ& AIREM ﬂwokl%nyl ] carbonyl}  norpholine;

e
1—41y(:kpbq] _((i {Fbl[(GeﬂqOﬂ?nﬁ'ﬁnylbﬁaj’bymyﬂl]ﬁcppend|nyl}pheny|) oxy] piperidine;
1401?%%&/% A{T041 e qiyrrﬂlldIWIcéib@qﬂwhény]]c&banﬁ} 4-

! & C ’a‘% gﬁ car 4-

%ﬂi hw § §)¥1} (e OueR A R Gy sy Bhonyou pipsridine;
4{(ét{4dﬁy@ycdqiyntyl-drmeerldmy{)pW] pheqyl}t1-piperidinyl)carbonyl]pyridine;

f[ML@\}dIBHu}yIQ M &@iﬁyﬁbmbﬂéwb}hmmuayi)@a@oﬁyl flaife;1
4-%(? 1t U 'ﬁ) |g rigiH) I'} aj‘ éidn# F?l%fﬁﬁ (LEHOI'ne
BRIy e oI wﬁ%ﬁypqoe epioapheraDilez #hny o
tetrapydrogliridize;
4 1[4( A-(fal3- F‘lﬂerhﬁ{y?ﬂ&)&ﬁ%!y pﬂér{%)@é-ﬁ%ﬂﬂi(@‘ﬁ byiiamydatbonty
fan-4-ylcar

byt n@'l% t et rahydropyri di ne;
4-4-{la-(} P ls!mwéwrﬁyvlg@xy}menabﬂr{B’eﬁrréMrwydfpmlszgr})pmé)mewllpa{bonyl}-
1,248 8-tetahydreopyridiney | ) phenyl ] car bonyl } -
4-(4-{[3-(1-Piperidinyl)propyl] oxy} phenyl)-1-(tetrahydro-2H-pyran-4-ylcarbonyl)-1,2,3,6-
tetrahydropyridine;
1-{[4-(Methylsulfonyl)phenyl]carbonyl}-4-(4-{[3-(1-piperidinyl)propylJoxy} phenyl) -1,2,3,6-
tetrahydropyridine;
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1,2,3,6-tetrahydropyridine; 4-{[4-(4-{[1

-(1- Met hyl et hyl ) - 4- pi peri di nyl ] oxy} pheny , 6-di hydro

1)-3
WO 2qo2/6B937pyr i di nyl ] car bonyl } pyri di ne; 4-{[ 4- ( 4P{T/LP2004/003985
1)-3

- (1- Met hyl et hyl) - 4- pi peri di nyl ] oxy} pheny , 6-di hydro
-1(2H)- 20 pyridinyl]carbonyl } norphol i ne;
4-(4-{[ 1- (1- Met hyl et hyl ) - 4- pi peri di nyl ] oxy} phenyl)-1-(

44{E4|a¢4p{{3 (1ePipeyd mﬁ)ﬁnmmbiy}ﬂhéws:%e-dmﬂnoa’r(zﬂl-pvrwmbma:nyl}
&.1- (1-Methyl et hyl ) - 4- pi peridinyl ]

r | din ar bo

ﬂiﬁ@%@ﬁ&%w&ﬁ AR P hBeR I - 1
tetighydropyrigiingy| | pr opyl } oxy) phenyl ] - 1- pi peri di nyl }
4c(m{[r3@(nwubérmmprdpw¢>@} phenyl) 1-(1-pyrrolidinylcarbonyl)-1,2,3,6-
te‘%r ﬁi&i dLR) - 2- I\/buﬁy -1-pyrrolidinyl] propyle',: Ioglyz]ghen

Eﬂu? gheny: 3@5@ 'ﬁ < %ﬂﬁ}h%%tﬁﬁw qr@ﬁm&qymf@ﬁy' )41¢2.3.6-
tettyihpdTenyld]nel (tetrahydro 2H pyr an-
44r4y1$qﬁr _ oMy REHYBL4- |b8ﬁ9dmyl]|oxy}phenyl) 3 6 ~dihydro-1(2H)-

i raomibentarl@lel, F]ycér éo‘n"yf’er Va3 he:
43‘41{ z(J(l\Aetwlqthyﬁ 4%@@{3@ leptiyhenypit p{i‘}f) i nyl |

pyxoligpiyeastdony)phenpigaartebnyi} 1,2, 3 6ktetnathyidrdpsridios) tri | e;
4%41{[11 (W&M}'/I@ﬁwpbjwplﬁér{dﬂrﬂ/ﬂ&)&}bhém‘l)}t’f e rHW&&EWrQrPE?%PbonyD

Zeq %r ”fi) {)/Erl di nyl )’ phenyl’] oxy} pi perl
8 Y4ropY thyl et hyl ) - 4- pi peri di nyl ]
Ad4y A hyletbywmermimyﬂommwﬁgﬂl-{ﬂ Qnethwmifqnubphenaﬂcaabonyl}-
1 2ime-taemydiopidiye;accept abl e salt thereof. 11. A
R BB SRRl oy

Y Fl H Mperi di nyl ] car bonyl } - 2 40
4ﬁ5ﬂf(r4e[[1n6ddeﬂbmetrwt)m-mpem@yl]oxy}phenyl) -3,6-dihydro-1(2H)-
pyridinyficaronyl Oiimdréh&%hyl et hyl) - 4-pi peri di nyl ]

le

LRt Ml RIS tirggmgom rase

(=) lﬂe(;.)03985 or a pharmaceutically acceptable
4444{[(1 -(t mmbyjéﬂnyuz -pipericionytl ouyiphersy e 1-paeblidmyttaabonyl)-1,2,3,6-

t h eridinyl henyl )
il % e ﬁ’thﬁ BRJ kie BR B ard b
C@h@'ﬂﬁ)@@@mﬁltﬂ bly acceptable salt thereof. 13. A
4-@&-@{64@.@%Méﬁhlyl CpyipolRiiryl]propyWoxg ipheayipt i(eeahydré-2H-pyran-4-
i.gg THhef Inforrrulaél) as defined in any onglof
ar rrace ti c cept abl e
Hille: o DA oA By r2H-pyran-
4ﬁ'ioarqgnséh)nlperld1rm 14 A conpound as defined in any one of
1%!45(141{[31 -(i-MethHétHyDI4-pip&ridimyIltIX§TpRBMy1)-1-biperi@ing FEERSdHY pfazine;
[?lf 4r{ﬁg 1I I\Wetﬁgl\éth&p% &ge Al%)l]gﬁ(gggﬂyél)’[? p% |dlﬁ?ﬁcar@on&ﬁ%snzemtnle;
1- (1 Methylethyl) -4-{[4-(1-{[4-(trifluoromethyl)phenyl]carbonyl}-4-
piperidinyl)phenyljoxy}piperidine;
6-{[4-(4-{[1-(1-Methylethyl)-4-piperidinyl] oxy}phenyl)-1-piperidinyl]carbonyl} quinoxaline;
or a pharmaceutically acceptable salt thereof.

11. A compound as defined in claim 1 which is:
5-{[4-(4-{[1-(1-Methylethyl)-4-piperidinyl] oxy}phenyl)-1-piperidinyl]carbonyl}-2-
pyridinecarbonitrile; and

5-{[4-(4-{[1-(1-Methylethyl)-4-piperidinyl] oxy}phenyl)-1-piperidinyl]carbonyl}-2-
(trifluoromethyl)pyridine;
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15 16. Use of a conpound as defined in any one of
clains 1 to 12 in the mnufacture of a nedi canent for
wo b@408Bas ment of neurol ogi cal di seases. 17. APOEERNA4/003985
of treatnent of neurol ogi cal diseases which conprises
adm nistering to 20 a host in need thereof an
ef fective anount of a conpound of fornula (I) as
oda phavethcenticatly pcoaptabdd salt ther®wi.l to 12 or a
pharmaceutically acceptable salt thereof. 18. A
harmaceuti cal coppositjion fqgr use in the treatnent of
1%eurg%8 p@é{pgaaldgﬂgegsg d C}E‘Eﬂr'ﬁrl ses the conpound of
4{r (il a1 Mpthaiethybi4-pieeridiny llany} pberyl e t-pipgadioylhearsoryl}t teenzonitrile
oA phdrntacpbiidalip acstptabid bait theeept abl e salt thereof and a
phar maceuti cally acceptable carrier. 19. A process for
paratl n of a conpound of fornula (lI) or a
%Jh ar Gl 'Pi‘) 005@8%'5?%%'@“ §aMprisascthe spMpaMNdE of
fopmoledBascisfiped eany @@ of algpims émm oga aharmqmeuﬁmdallpf
aécbamledsdit thelbEaRi & pRarRREERAN &;Qt riCCSIRNERDRRL.
reactlng a conpound of formJIa (rn) (R2)M(R3)n HN '/
O Ra I) 35 or an optional I%/ activated or protected
Heri MPMP@UE‘% as dgfinedipapepae of geimspito 1R40r wse inlerapr e
as defined in claim1, with a conpound of fornula

182 - C@cbm o\ﬂﬁ@é@ﬂ@ﬁr&i lhénﬁ‘éne BE4iRRY oM 2GbALLR i tRdd L

i aﬁﬁlg éﬁnne c@ IC|ta | eavi ng group such as a suitable

FA"6Y L Ypgice disga ?ﬁ/sdroxyl group; or -39 WD

2004/ 089373 PCT/ EP2004/ 003985 (b) preparing a

16.0MpUsE 6f @ torhpound @ ddfhetMIeam) dheloflcRirhe 38842 iHd wtﬂihch
: W a

mERTRENRES! 3 FBaak Bt i CATRAYN B no bR difddses

def| ned in claimland L2 represents a suitable |eaving
1gGr oup mefoehofdreatimsuli af ablirologital digeases tvdrich @anprises administering to

a BbStaf hB&Y thefdof an EfEctiEPRIUNDEF aﬂc&ﬁ st f@uleP(1y 2 defined in
" ses
IS 1S 1R 8 Rt ‘@W&Fﬁ btatlp St e Rpound
of formJIa R - N:C—O wherein R is as defined in
1&| ai Apbarnoacelificd| dpmposifiar fongseindoerroatnbnddf feurolugisal( | )
dl%a %Cog'@lc% 6&1515@%?%—;]5% I Qo‘l"fi')'rrﬁhla (@%@Wehﬁ&?mr gﬁwﬁu'??a
ﬁé_tﬁgora Rimacey t'ﬁiﬁ ?1‘25?‘9?% easfag ﬂ&%rn‘ge?qdr?ed in claim
phareageutigalleagceniahlescanialr ogen or COCI: or (e)
depr ot ecting a conpound of formula (1) or converting

1§Jf OUR d@é%g RbLE6 664 corﬁéo@fadof?&Hu‘PJ‘ &% pharmaceutically
a‘?CSP{?E?];aT’[t? re?:f N ICEr conversion ot her Coﬁjp | bharma

process comprlses
(a) preparing a compound of formula (l) wherein Z represents CO which comprises
reacting a compound of formula (ll)

(n
or an optionally activated or protected derivative thereof, wherein ~=== , R%, R®, R*, m
and n are as defined in claim 1, with a compound of formula R'-CO-L", wherein R' is as
defined in claim 1and L' represents a suitable leaving group such as a suitable halogen
atom, or a hydroxyl group; or
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(b) preparing a compound of formula (l) wherein Z represents SO, which comprises
reacting a compound of formula (I1), with a compound of formula R'-SO,-L2, wherein R'
is as defined in claim 1and L? represents a suitable leaving group, such as a suitable
halogen atom (eg. chiorine); or

(c) preparing a compound of formula (1) wherein Z represents CONH which
comprises reacting a compound of formula (I1), with a compound of formula R'-N=C=0,
wherein R' is as defined in claim 1; or

(d) preparing a compound of formula (I) wherein Z represents CONR' which
comprises reacting a compound of formula (1), with a compound of formula R'R"™N-L?,

wherein R' and R" are as defined in claim 1 and L® represents hydrogen or COCI; or

(e) deprotecting a compound of formula (1) or converting groups which are protected;
and optionally thereafter

1) interconversion to other compounds of formula (1).
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