WD 2004/ 035556 PCT/ EP2003/ 011423 SUBSTI TUTED
Pl PERAZI NES, (1, 4) DI AZEPI NES, AND 2, 5-DI AZABI CYCLO
W@ 2002/035556 HEPTANES AS HI STAM NE H1 AND/ OR H3 PCT/EP2003/011423
ANTAGONI STS OR HI STAM NE H3 REVERSE ANTAGONI STS The
resent invention relates to novel erazi ne and
SUBSTITUZBR f TRERRINES at |1xﬂé§1ﬁ%ﬁﬁln‘¥9 arwcarg%é%%a& 2y it EPTANES
As HISTANTNE dURND /0By HY REFACONFSI5a PR ISR Fd REVERSE] PHpeonts
containing themand to their use in the treatmant of
neur odegenerative disorders i ncI uding Al zheiner's

T bR SR £ ar ) biedror b et SRS iE B uNes hng
ph%rmaagl@alP@,l@tlwmmxemmh%@r&ﬁa@m Hmcpweps'ﬂ@mqnt?@yng
thean arel todiseiodise ipitietreatireat eiupidegerrative disordsratinoieiing
AlABh s Als8asd. @l med to be inducers of LDL-receptor

expression. WD 02/12214 (Ortho McNeil Pharnmaceuti cal

Inc) describes a series of substituted
WQP/I76%3ba(EkHilhiesosibes B shries & comapurds which arenglaimeditebe
hls‘rd&ana@ﬁmgshISts Wee 0Di055406 (BEaxdS nitAKIE) @estribee tieries e
p|p rl?é’érlﬂj P’;ER %'nbétﬂ/egw a‘:‘Jre EISW&UL% b%yﬁ(ﬁui%gss fESR)-receptor

expr?%ﬁlﬂps \A%EQF 4 e

(Orﬁé‘? °§9" ﬁafV‘aC?L‘g@)aﬁ“ﬁ)c‘ﬂ‘?S\S’H'P‘F A Seyiesias
sulisgtigst ayloxyafkyasmioes ivhish agodristes! tobelhissanimertss ardagiriss.
in the inhibition of neurotransmtter rel ease froma

Th% ﬁirs{a%r}(e Hg rgéepftoef‘ dse&rprg%re}ﬁn Bcgﬂ lﬂ#eahbmahan ch?tlreH %eR/%us system

(C"ésﬁ)@ And E‘H@I“%B?r ahfissueg E@g'&ﬁ) et al. {} 988k rend ﬁr'f’ aF‘H%‘FQ‘m%%IW 177-
183, AdiRatidr8aNH3 ratdptoroimasdigctive agenists or histhmine xasutts in the

mh&itléﬂ'o?ﬁelh@#@nsn%ﬁéﬁ”@letabé‘from \?el?feﬁ&ﬂ@lf@rént%ﬂlef @b‘ula‘ttlﬁﬁ’é e
mcl@ﬁfﬁé% st%ﬂ rg‘tié %dren qic?‘ ﬁdo%@#ﬁ(ﬂ ic q,e@roi‘@iﬁ?l%’l{cger %t @Sgﬁ

Fundad ddinaPla rrrgﬂcol 8(‘12539 ) Aqditiongihe inyitke aps ﬁ‘ewmstudles have
shavectbpt 163 aniagomjehsrcan éafumtéfe meeiotransmiftpi2elead6 h blainsareaesuch as

the%%k&iﬂé]%ort& é(na h| rrelébaﬁt‘t@%%@m%n g@rﬂﬂet'asef 4., HWs), In:

T WY G o sﬁ?gs%h%‘gﬁﬂm PETE Phe %é?aﬁa%wer%e%ce
B.\e). dderkpyaspa nun@gbqafdgpcprgsnn gpﬁjllter@prggg\lg demonsiigéast the cognitive

entiandiel propectieshf s artagdniste(eCd) dhiogerbimide, clobémsrbpit, ciproxifan and
GTrg%@g@'nr&aém mq‘%!e%\fﬁéls&ia mebrfsv hsee té’é‘quBjééttré% @ng ¥hed
Plup B Sagp R @b Bove] 3 afﬁ?ag AORRGE (GltvanilE gadiooo).
Belgva Braio Rep. 1@ &ﬁ?ﬁé@)nﬂélege dﬁfa/soggestmﬁémgéeld@oanta@@lsts and/or
invergs gamistsBacie bs trNduneat s&@Rs coulll behRelis R the Frédtmbhif cognitive

lmﬁddr iRRhEER hello ocg%f‘i%é% s s'uEWQé g\f}ﬁ&%ré%ls&%@ ?}1(? () dét@!i

E‘?ases sug c@ el ner I'séase an
NeWaeRBaete PISPIOFE- di sorders The present invention

provi des ina first aspect, a conpound of fornula

The\%\'hbesentﬁﬁveﬁ‘tlbh bR&Rides, it a)fistEfadt, ANedripéina &‘)fd?ﬁwule( dl»

erein Rl represents hydrogen -Cl1_6 al
al koxy, -C3_8 c,ycl\oal kyl, -Cl1_6 al kyl-C3_ 8

z

AN (R
N n
N
R o0—~rR®
\(CHZ)m
"
wherein:
R’ represents hydrogen, -Cq alkyl, -Cy4 alkoxy, -Cs.¢ cycloalkyl, -C4. alkyl-Cag

cycloalkyl, aryl, heterocyclyl, heteroaryl, -C.¢ alkyl-aryl, -C,. alkyl-heteroaryl, -C,.; alkyl-
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cycl oal kyl, aryl, heterocyclyl, heteroaryl, -Cl.6

al kyl -aryl, -Cl1 6 al kyl -heteroaryl, -Cl.6 al kyl WO
WQOM4N835656 PCT/ EP2003/ 011423 heterocycl yl, PCT/EP2003/011423

-aryl-aryl, -aryl-heteroaryl, -aryl-heterocyclyl,

heteroaryl -aryl, -heteroaryl- heteroaryl,

hete%%%&iglo%WJarW eé&{ g%?ahh arﬁﬁél%F&;?M?l' )HeTe%X l»-aryl heterloaryl-
i e e e
heteipcyc!ytieareevevht s which nay be the 5 sane or

whélefrf RY @8y be aptibratly subsétutedisy et ercnbreaubstiteergs ahijch may be the
saOr%RE |ﬁ’5l’eﬂg aRd wh%h%@@gele}%&l B the ﬁflsmalog@ﬁ droxy,

YR 1 VAN on i &%b’wr IO HREPRELY Y 1 o
flucadmagthoky giifluoremetijoxyuG st alkyjt(e@owllyasu@emp@s hyraGRPR™ group),

Co. gak@ny‘a dfﬂﬁﬁ(élly(s@@étitmﬂ@@bhé COORLS drodip dC hyaliayrigQeBisnally

FEoRR OBHO i¥nal lé ﬁétltﬂi atb'O@R15 roup),
peraafts@m%vr d % o%%ﬁ %dgo@v 'Zp alk 3“55?? 'ona
sut:@ﬂtbﬁechﬂ)y(@hamgen atoy),,-Cax Iyet@baall aCKyalkyl Q@aarlyarle 5 alkoxy Cis

alk&lﬂﬁa 'CQQ@|kb¥yC1%léh§/t id, Zb%ioé]h(yl %J}Qiy@l@ﬁlkyl@ﬁ @gi@og Crs

alkﬂwfoealq(y ﬁlkyl@lfpnﬁlyenyemfwl eryleﬂf@nw andauignyCis a'ky'
ary b0 yscaalyisnifyhamidd,- @ sedlkwdrsldbf@rgydlkylsﬁllferﬁiamldoa s alkyl, Cys
alkﬁlatlﬁldo@% fa!k{ll}’b Is%rfén%&yc! éﬁrB&E%'\l@é()é Igiillfoﬁamldocmalkyl

supf oo | OR'S,
ary 0 ;ar 1 1 noy U
R%Péﬁéﬁ“ e e S o
lndaﬂ)éndeatllglr fepresehtto@logenaCkylkyl 6t C5s cy.dlde)l/l{yam dg&hebmay be fused
to 8 rmélﬁv t@?-y%érﬂbel%ﬁaﬁh ¢ mf‘ﬂd’ﬁé’?@rﬁl o geptlong%/ interr ﬁpteq by an
kea

onam
1@Lﬂj<oxy

0 P eIy S&?%J@weg BY gireiegshy
grougor15, - NR15R16 - CONR15R16, -NR15COR16, -NR
Z ré&rS6¥8 8 bohd -C@Z‘NRE)(B’QQH S@}@E@hﬁh%eﬂw Bpfesents hydrogen, Z
rep\*&‘e‘ﬁ&% ePbLy represent hydrogen, Cl-6 al kyl or C3_8
al kyl' or together may be fused 20 to forma 5- to
'57 5 nber ed non-aromatic heterocyclic ring optionally
m nrandrfnﬂmemewyeﬁpre@nbﬁ Bowm2,om and optionally

FappSdaintd i éaycae AR 00ealkdd; 6yanbkathinglor trifflo@methyl, such that

%ﬁ Q%Fﬁ%i&te %3{? Né 5 4 %71 L8l %g@ﬂ@ 19808 pn&f ring;

F?}P@‘?Q?@éﬁﬂ 1-AlKY BRFPrRgeNtes two R ;grfgupf ragY istegd together
formrajb"dgle“@he(lﬁlﬂbmdr&Ch'lﬁ:pgrespnt 0, 1 or 2; R represents
R'Mtab I‘ég@ﬁ‘ts h%grger@bm » allgh. & R KSatherGHiRNRe nAGLBO tdRhich it is

|f| y] ents 2, two
atta?_@ a it %%omﬁ?g E'P%ﬁgtgpchd(ccﬂ? a phenyl ring;
F@@W@ﬁf%&%‘ﬁﬂs BlPG N AGUP 6F OAUA B represents” 2, two
R4 groups nay instead toget @) 30 forma bridged CH2,
(CH2)2 or (CH2)3 group; epresents hydrogen or
Cl-6 alkyl, or R1Q, ¢gqgether ,\¥\zi_t§113the (i trogen to
which it is attached ind forms a nitrogen
cont ai g% geterocycl ic group; R3 represents -(CH2)q
roup of formula (i): (R14)k -(CH2A f
R“Wl% @)dependently represent C.s alkyl or Cs cycloalkyl or together with the
nitrogen atom to which they are attached represent an N-linked nitrogen containing

heterocyclyl group optionally substituted by one or more R"” groups;
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9 35 wherein qis 2, 3 or 4; R11 and R12 i ndependently

represent Cl1.6 al kyl or C3_8 cycl oal kyl or together
WOWah/083566 nitrogen atomto which they are attBCHEP2003/011423

represent an N-1inked nitrogen containing

heterocyclyl group optionally substituted by one or

Eﬁdr@sﬂs? hétl C1 5 3IkMO C%Q%‘ﬂ(yﬂﬁ'%?%@lﬁoﬁﬁﬁ/&%&?éi&ﬂ(yﬂ 1¢4¥éikyl Cas
cyc

res 6 al kyl -
éﬂ&ya E%IEQ g?lg E’)ﬁyd L'c1. 6 al kyI cy cI oaI kx
R™.aqd RS @riﬁmndanw regrespit alegepc Cys alkmfaaleaiwl F@H diC+.¢ alkylamino,
Ci. 6|g]|dg@ejﬁﬂem¢@ycly|epresent hal ogen, C1.6 al kyl,

yI amno, Cl.6 al koxy or
far{qﬁ{ﬁé‘%&ﬁl tg_'le% k epea% ent | eBent 0, 1
g isd} 15 2nadT 50, 1 495 uatrgt g hcpnndt iR BEDS I 1 o
wutrgthanmjoxhsccthahwlnemtrhprbeerﬂs Twh and t hethperares@rb OtamgltR iRRTgSets —
CHzgmeﬁaeﬂalﬁebr-(@rg cN(etHIns, IR"t2RpesseRts Dgrang off3r than methyl, -

r 3N—p|per|d|ne or (CH23N(ethyI)2
COF@@Eﬁ@ﬁ esen S gr oup gt her than rre

andowiiohe eeisesa wissizy 2nd ool rpregenh0 ¢mepmssoﬁsso R’ Feresents -
(C%Mpmrolmlm ~+(Cld})}- N|=|m;szlsr£ei<|r(mR1 GepresentpbarwphZgedreserds a group

othé,etﬁé,ege,%g (CH2) 3- N-pyrrolidine or

andr\&lﬁ_%% e‘%’{?"é& f {%ﬁ%nr%b? %ﬁid F?E Fe%‘?gégiﬁo Cpe %@Y«%En eDresents—
(CHaNPipSTiciRAL R WIRBIFSARLS ISORFRPY} ZPPrasepis @At @the'fothan a bond;

and with theqnmddsd thaRBherepregrendrss 1( ICHEY BbdthpemeserdiOne refésents 1,

R® Fe%%s%ﬁ%ﬂgﬁ-lz)gsmﬁfﬁéﬁ?ﬂne =4 Fe%%s%ﬁ%%éth? BbYYPyIchDESr ehay), Z

P @‘F ) b g provi so that when m represents
fepﬁ?seﬂsaﬁq%PPPB h"PBAESent 0, p represepts 1,
andr it theeniedsq mew@n\mmngér bath represent PRy r@ewatSrré@Hgbb-
N(etiB0p represeatsyll, r sprésentsy? andR' arpREbethireprasgitongihyi Zier

repLé%@ﬂtsaa Uﬁloth@F‘ a 5‘a:jgmﬁlhe provi so that when mand n

resents -(CH2)3- N(ethyl)?2,
°r3r%'|?ﬁr6‘§8 tgayaqcept@ é@gﬁtf -and Rl and R4(bot¥ )2 P
represent nmethyl, Z 20 represents a group other than
In chelppimtitul® asped? bﬂhe@e@eht Badntion et pedvidesial ¢orumnef .
forpfRa A} S RRAC L RE WAREE D of formila (1) as
R’ el 2 ron ol BRSSO, A EOLIE, Sk S, e and
R istptionsliisobsiityted by 0Be at foreysubstituentsther ityan GBORK'™, -Cy alkyl-
cyamBCCRAAIKY Isubstiflfled Rl a ICOORTIRO\R)| @, Sdlksiyi (bpﬁ&féuwummted by a
COHngFo%@‘tb ta|k&w (@ugﬁ%l@féup&@ﬁ%d%%eﬁ@a
(opaprp@élwubit%ﬁi eha|qC§D'§ut9§wFt u@@cﬁ' oY, ahReYs- @@b)CO -aryl
(op@ﬂyabk:ycmtycbd by pthiatogah Ia;om)uk@bihetﬂrmtylb’}c@ aWRSDSaryI or Cs.y
)andCl 6 al koxy (optionally substituted by a

eea*’oteawf fegﬁaaen £l totr%ﬁfﬁadw G174ty actner may
gﬁ)to to@t e q( nq@wtlc@p e@pyyllc ring
optmylellwatd{mbtedajychn O or S atom and
r represents 0; and
two R? groups are not linked to form a phenyl ring; and
R" and R" independently represent a group other than Cs cycloalkyl; and
R™ represents a group other than -Cy.¢ alkyl-Cs s cycloalkyl.

In a second particular aspect of the present invention, there is provided a compound of
formula () as defined above wherein m represents 0 or 2.

_3-



10

15

20

25

30

35

40

R15 and R16 i ndependently represent a group other than
C3_8 cycl oal kyl or together may be fused to form an
wop®u3Issé uted 5- to 7- menbered non-aronmati ¢ PCT/EP2003/011423
heterocyclic ring optionally interrupted by an O or S
atom and 35 r represents 0; and two R2 groups are not

In e{lﬁJgK&;bnatrﬁé:uEal(P%@r)ict ?h@g)rﬂre%ehf‘irgié%rﬁﬁﬂ, tﬁéﬂe ialbg%\mea a8compound of
formR b g geinecakeve wharana fed i G0l BN BrEP= ha

-Cl.6 al kyl-C3.8 cycloalkyl. 40 In a second particul ar
AlK@POUS, gﬁeﬂgb%lbh@&t&iﬁ ijmbt?grw(gemey be sﬁgm chedh @
braffHBAUMIANE broub8 Bk, v\%k dINRAnRRAG¥ERd YR ERY TAIKY)
ot A LY s LAY e
herginie desasibe, tiesscotherwinemiated i grodp aplecled fiem fluosneaghiprine,

brofiine &Sodlgé.l ned above wherein Z represents CO CONRLO
or S02 Al kyl groups, whether alone or as part of

iRy el ST ES IARAY! e SRR An Gt st g Tt 1§ aromaic for
exampie mbeeylenbpditinl,| tetrahydroabRiythalenyli indars oaflupremyt.e
preferably Cl1_ alkyl, eg. nmethyl or ethyl. The term
' QQen 1S M i 0 ' :
e B0 iFSockful BiftenlE & flocily £9386hBEed MreRoic saturated or
pari@lydisakirated fggrPhe b merpheR SatisaieH ar paitigly ysgiurated ring fused
to @ perizede sing cogbiningnidtofaiegeroatongsseldutadsirom akydepasitrogereor
sul;%ﬁeL{P?Sﬂ#%g%r é%!n M;:Jtlésacl)fgﬂér? m%i?ﬁn E@Tind%hﬁdf.‘,llwe ?ﬂ?&ihﬁwv Biperidinyl,
oiverag gy G, Yo aladde g sl B2y, pdpenf o
azaegRdcétable amples fdpeprofusagrhsteipreyelicAaes elde delifyg or
isoiaddlinyl, entmiediys atdidinydrdisoquipaingli al | y unsaturated ring
fused 15 to a benzene ring containing 1 to 3

het er,0at ons _sel.ected. from gxygen, nitrogen or sul phur
ThasfermaBie0eR SHiFBLO SRt RV MBI EP 1o PRt Syt oo
gropp e gefirgdghiove pyhicky Gontaing a nitreggred®@A- nyl , nor phol i nyl ,

t hi onorphol i nyl, tetrahydrofuranyl, diazepanyl,
o e N A
fuspd B {dBPPRgEd DERIAAIPERLE 1S SheI By dp G TSGR HIBe spipeted from
oxygen;Thitsogesy and' sulphun g Suitabienexammilesyofiseice nanpeydlic ardmatic rings
incluBié ma&q g, PYROIGS BiaECIANYNILAB/, XAl thioRt Pxadiazolyl,
R
Py SYERIE SXaTBRIRE PLSUSH TusederTialeyingS1chE HERARdiny! and
bermofysel iacoraatmmintgssuch agquineling, isorgindlinyh qBinagolEyb guipmxalinyl,
cinB&lINGE hﬁﬁtﬁyrﬁﬁﬁyl,qmﬂmddﬁb_tyr, RgEBlopybirs M| HeREsfurahyl, békdothienyl,

A . | N . 5
oo BAIBRL 9, B Sl TREN 5y QR O
bengexadipzalyl, henzathindazolybsngdihasisey| , ~ i sot hi azol yl |,

i soxazol yl, thiadiazolyl, pyrazolyl, pyrimdyl,
CoRELAB ST 50 M) B bl rascamaor
and e ISt b o iaE ol iR Eegortha 20
belieygd iR bR P RRfeNtiahusenia g reimenipefineysaiggisa) diseases including
Alzheimer's disease, dementia, age-related memory dysfunction, mild cognitive
impairment, cognitive dysfunction, epilepsy, neuropathic pain, inflammatory pain,
migraine, Parkinson's disease, multiple sclerosis, stroke and sleep disorders including
narcolepsy; psychiatric disorders including schizophrenia, attention deficit hypereactivity
disorder, depression and addiction; and other diseases including obesity, asthma,

-4-
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ci nnol i nyl, naphthyridinyl, indolyl, indazolyl,

pyrrol opyridi nyl, benzofuranyl, benzothienyl,
wheoaiosiss@zol yl , benzoxazol yl, benzi soxazol yl , PCT/EP2003/011423

benzot hi azol yl , benzi sot hi azolyl, benzoxadi azol yl,

benzot hi adi azolyl and the |ike. 35 Conpounds of

aII<=,f E:WII'IIﬁS Halsal&!@)ﬂgéﬁ%hr cHﬁBﬁE BBSRIVE RhIMbnas Rsta8Bafd gastro-

inity fo and are antagoni sts and/ or

'nt‘? U@rdésé’r%é%m sts of the hi stami ne H3 receptor and are
believed to be of potential use in the treatnent of

Thuethe tlveglieredlso prwiize s ¢antdoudd bPfornidia ik one pharnticeaticedly

acéégia%i& 3t thé&r@er, k6 RLCH JTRER é!utfbfs%ytaﬁ&é Athe Febihent or
orog Bl o4 e Dbt BERAIC el piEis ingigeases such

as Alzheigiene dispassk ang talated dewedegeneralive digpedess| er osi s,
stroke and sl eep disorders including narcolepsy;

Pré?%)églgtlgt(elpgeeghéor ders incl udi ng schi zophreni a,

ICit hypereactivity disorder, depression
andNYHo9Y | on; and ot her diseases including obesity,
ast ﬁnaalkyh(eg/\m@bﬂﬂfmtwwad PCPYIpP003/ 011423 allergic
rhi git dlkexy@galoc@ugyti on, chronic obstructive

e ot %ﬁghtﬂgldtegr%ﬁicfrgnagh%?%daﬁgf o HSRIYELS 1

( | ) heferoang (rg bapeaivrang) Wolylsméraé'ewt befzexadipzoly! HbiadiBroly!,
thiényt, pysseolapyrimitiingl; ppraasdlopyrilinys banzehiazolyl hierdpyedinpte pyridgt,
qu@élﬁﬂh)ﬁoﬁ&h@lnﬂlﬁ qhhw%xélﬁﬂl}/%mﬂblﬁﬂf @ﬂé&lyl'tﬂai@fltlb&%ﬁzéﬁll pyrlmldlnyl

such Al zhei ner

RN s R o el

Pr eheleeasy gyl (rg. hesgpdioxaiylspyrrolidinHyripesisiivl, niperaziayliperpholinyl,
thidregrphatigiyh ydtrahperothiddyadngl, thiopyranyh petrghydropyramyil koxy
dih?%benz%r )cﬁﬁyﬁrﬁ&%mé an@%ﬂb{én phapht hyl

(eg &#M%% ﬁ{/cl {é{li}?or(?rwl)(% het er oar yl

benZaxadiyaawl (8, b@mﬁyﬁdl azol yI 15 th| enyl ,
PYT aQlatiy)Ch feybiautyl (d@/LaHQmerﬁvl)nyl
benzot, 'HI AL )éPo lldé pl’.fl'-ll rleA '—Cn}’fﬁtr‘g%lyl éill'g'-trt}gh? 9V|OH2

Cl nno 1 azo

iso qugg'l)l'§ ﬂ?(%rlﬂ( urﬁS‘Qj" i mi di nyl, napht hyri di nyl ,
benzarxddwa@romclyl 6ﬂ9 balrmvéoyrmhdmmlb,yl ) het erocycl yl (eg.
benzpgiepeby.l-bippymyip! | di nyl, piperidinyl, piperazinyl,

| 68! gcgﬂ%g? A b S ARG REARS RSl o

nor %
t hi ;?é?r an L
di hy SRS BN (feﬁnyFP rid Bchhr omenyl and xant henyl);
_8 cycl oal kyl (eg. cyclopropyl cycl opentyl or
Eﬂeﬁé’r@mww ;represénte U%thﬁédc/%-ge‘ﬁlg benzyl); -Cl1-6
C3_8 cycl oaI kyl (eg cycl opropyl); -Cl1-6
aIk I-heteroar (eg. -CH2-pyridyl, -CH2-tetrazolyl,
Alsp@getpqugrfgwyR rQWtSZS i sot hi azol yl, -CH2-thienyl or
- CHanf (egaplygny]); erar yl - het erocycl yl (eg.
- PhR&%tochyINE4.] ;ﬂbéﬂdir)yl, piperazinyl, morpholinyl, thiomorpholinyl or

tetrahydropyranyl).

Preferably, R' is optionally substituted by one or more (eg. 1, 2 or 3): halogen (eg.
chlorine, fluorine or bromine); trifluoromethyl; -C4.s alkyl (eg. methyl, ethyl, isopropyl,
propyl or t-butyl) optionally substituted by COOR" (eg. COOH, COOMe or COOEL); -C1.¢
alkoxy (eg. methoxy, butoxy, -OCH(Me), or —OC(Me);) optionally substituted by COOR™
(eg. COOH or COOMe); hydroxy; oxo; cyano; -C4_g alkyl-cyano (eg. =CH»-CN); Cy.6
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-aryl-aryl (eg. -biphenyl); -aryl-heteroaryl (eg.
- phenyl - pyridyl, -phenyl-pyrrolyl or

WO pivensdsse et razol yl ); or -heteroaryl -aryl (egPCI/EP2003/011423
-pyridyl -phenyl). 30 More preferably, Rl represents
unsubstituted phenyl. Also nore preferably, Rl

alkdrfP{egSENE/yYI) @}j’tlkshal(y%bsmn@% )Go@R"’% |I&D©M@F}(Q|7)6yclbﬁ@é
cyc%lpgnty@?(# nyI EZl n)é g?&f ' Y (e][;h'@ Y 1-6
alkythisstenifi-e Ib;N AR dfeg M) e 8l ylzafwr(ee)befﬁm@gﬂﬁeg
”“e‘”%i;gm**”"‘égi%"g?"““”%?ﬁ'”B"ﬁ““lﬁé&ﬁﬁi%ﬁg%‘m?b’ oR"
heté in het Iyl ( COOR™®
(eg OF & %?) I5I(té;|t-§g;< t‘g ﬁ O-isopropyl,
-CQ;—oycdnwopyJ cCaavsiopuyk, -Ceeewot@psl)ﬂybm-ﬁ@rmrp Opeé\dbs(ﬁ@ RISRYE (eg. -
CORH,! ﬁrollﬁlﬂgl ~CSOabrphol @O -pigayHiryk Y COepiperidinyaneo-

’f&g%v@ap %%)lé E% Et% é gtgﬁ Q}le egm@thé&%é % %}@ onne) or

grougs:l oal kyl (eg. cycl opentyl); Cl1_6 al kyl sul fonyl (eg
S()2I\/|e) Cl- 6 al kenoxy (eg. -OCH2CH=CH2); Cl1-6

Mo% é’g{e? 35 |_-\(1?ng tIOE gﬁ‘}}ﬂ?ﬁ) lmtéﬂﬁfyscﬁaesorm Meb%} %‘h ?n (eg.

fluqﬂ@g OXQOY M Pj\'Po;ﬁu éﬁgarfP? Ry W)Lﬂre%‘r 4%9} c?g%ﬂﬁo ropyl, -

CO(@glopndpan-ﬁ@)cycloG(ﬂyB het eroaryl (eg. -CO azetidinyl);
-CO heterocyclyl (eg. -COtetrahydropyranyl); -COORL5

Preg%g% Kgx}' res%ﬁ%et%?% ﬁ%@ﬁ ho Mgﬁ%@aélﬁgz represents bond or

CO, egpesipdY BF% opyl , - CO cycl obut yI - CO-cycl opentyl or
Pref@@algzyR1|° wmasdn)cs hydcedRIGRIG afley. - CONHZ,
P@%\E gplgz r}TQ)re pré@‘ @hol i nyl, -CO piperazinyl,

holinyl) optionall
ool PR oapae%rﬁ VRgorotLon ) oPLLonal Y

Whenuoeprieegnted, R1ig m@gt@lyameﬂ@gem(e@ Céﬂ!qt@ﬁybrpwe or ﬂuorlne)

trnflu@U&eﬂﬂYE)cyaeror-@Jﬁ dikyaldey meB)ar yl (eg. - CH2COphenyl)
QH| 3r|sUbre preferably, Rl is optionall y substituted

Whe% 6?9rﬁ%%nisng§252 (Fgﬁaﬁ@feraé&@fgmgé gle{hy) BPtwo R groups
togetber foymrediridded PHe goeup- COR15 (eg. - CO-i sopropyl, - 15
Préﬁ@aﬁlycﬂ) gpr.opyl or -CO - cyclobutyl). Preferably, Z
PrdgRb g e 2o @Bﬁ“ me“?.l& Vo0 "Pret eraply, Fig
Whes 3 <SRNt Gret DU Dapisighy S &g 2aBis 1 ki 0 and
R™ repn@serlts hydrogere optiesally abbstit@ed CPc alkdr(eg sfhylmetbylprapyl,

isopropPir én 6t'h9l§’| Qs. bebl%a@ | (Y9 Qﬂrclap{(’)@w Eyicstusyl br cydfopesityl) or -
c TRt ot T
Wh@@tﬁ‘q pgresents a group of formula |) more preferably s‘O gis2/his 1 is 0 and
R represents Cy. alkyl (eg. isopropyl) or Cs5 cycloalkyl (eg. cyciopropyl or cyclobutyl).
Preferably, q is 2 or 3, more preferably 3.

Preferably, R'" and R" independently represent Cy alkyl (eg. methyl) or Cs4 cycloalky!
(eg. cyclopentyl) or NR"'R'? represents a heterocyclic group (eg. piperidinyl, pyrrolidinyl,
thiomorpholinyl, azepanyl or azocanyl optionally substituted by one or more halogen (eg.
fluorine) or Cy¢ alkyl (eg. methyl or ethyl).

More preferably NR'"'R'? represents pyrrolidinyl, piperidinyl, azepanyl or azocanyl
optionally substituted by one or more C, alkyl (eg. methyl or ethyl), especially
unsubstituted piperidine.

-6-
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Preferably, r is 0. 25 Wen r represents 1 or 2, R2is
preferably CL.6 al kyl (eg. nmethyl) or two R4 groups

w0 ogebisse f orm a bridged CH2 group. Preferabl yPCPEP®0I011423
Preferably, R3 represents -(CH2)g NR11R12. Wen R3
represents a group of formula (i), preferably f is O

Preffa QRﬁsgreSBnﬂa‘itﬁe é?a'p%si@oﬁﬂfjthe%ﬂem%rdu%%@ﬁ%%&t to the
ﬁro& tlonaIIy substituted C

rest W1 propyl, isopropyl or net hoxyet hyI) C3-8
cycloalkyl (egq. cyclopropyl, cycl obutyl or

Prefeyred @paipbyMhds avcordiriglte SheinkgmhtioRSnBudeyeaogpldeyt 1- Esfgs as shown
= P ents a group o

belc%ma%%krﬂ%e%ﬁégl% acy%ﬁerab?l'iﬁ‘yéfoz 0. gis 2 his1 k
is 0 and R13 represents Cl-6 al kyl (eg. |sopropyl) or

Conggouhds wé fasabileyl) naygorne geid additipy salts wighyadidsh gugh §s corpgntional

phalhaéstiodly yacc%a Sle Acids, for exafisle ﬁfaﬁléél‘r@Mo)thlanc hydrobromic,

phog{)l%rré PA% fu C}Rééé" ;gﬁifﬁe Eétié Hﬁéée@i‘ta%aﬁd
me %mbiw as. s:q ST COMPOHI A Serie ) therefore

forrganappe{czbgfthpnrp/entlm nyI yr rolidinyl,
t hi onor phol i nyl , azepanyl or azocanyl optionally

Cer%lfr? ééré{) o Eérlgpr%t(ﬁrafggép?abﬁqJ) %%ﬁﬂéﬁ%éeregfsgﬁéhgﬁ%mgr It will
be wte1stagd thap ew&orp%qomnaaﬁm I9MENG %n%ﬂtlca'd%%fﬁﬁ
thes camporady land detmiatuadd hesob siciudingadcdmates eTautomersealso form

an &sbebt &Ky Invén, F‘&té%l'npw \Aﬁkhﬁ")reprﬁ%ﬁ@ gq‘NR“R12 and NR''R"?

unsubstltuted
MTET M A ik s e g
growRsr Iawrblcm anﬁfwlﬁiﬁ?d thaétherpsesant gwere&m/ﬁﬂermdﬁé%ﬁ@(ﬁr diagtareqmeric
andrésintiohetihieonsgoupasind. Pref erred conpounds according to
the invention include exanples El- E503 as showmn 5
bel ow, armaceuti cal t here
Thecmaaiaen BT Hey FoVEe: pypoeps R AE hiEparadRiet » SATRae!
forrmula I61) aca @barmageuticay acaeptable saltthereph ahighidsegess gpmprises:
acceptabl e acids, for exanple mal eic, hydrochloric,
hy cetic, funaric, salicylic,
@) suldlJr %glir&;g 80m?°?{3§,%?ﬁ)g@ltupdc(”?nandel ic, tartaric and 10
nethanesulph nic. Salts, solvates and hydrates of
conmpounds of "fokpul a (I) therefore form an aspect of

the inventi on. N ai npounds of (B?)grul a (lI) are
capabl e of existi ngleﬂA%)gem SONER
h

forns. It will

be understood that e inyentio pnpasses al |
geonetric and op(Rp [ rs_orlgrthgse ﬁorrpounds
and the mixtures theré&of inythgjng racenates.

Tautonmers also form an aspﬁ t of the invention. For
exan‘pl e, when R3 represents §CH2 NR'R12 and NR'R12

wherelorR's 2nR% parmi tR2apdm arerasa:leﬁned;abmaeewwmy@pmpogmdngfp‘ormula

R¥-8URHerdiH REGs BY défimed @bol@id? REbr & ghdupydonvértibie Rserkto avd L'

repPeGSeﬁt% @%?gav @agfroﬁﬁguc%ragﬁagﬁ%lo é'hVStBH 8@ tﬁéttnﬁ%dcﬁ' cH?mne) or
an optlonally actlvated hydroxyl group; or

(b) preparing a compound of formula (l) wherein Z represents CO by reacting a
compound of formula (l11)
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20 The present invention also provides a process for

the preparation of a conpound of formula (1) or a
w@basnssseut i cal |y acceptable salt thereof, whiPRE¢I/EP2003/011423

process conprises: (a) reacting a conmpound of formula

(1) 25 RL "-~ Z\N(R)n )p 11 (R4)r \(CHZ--[(: - )m

OH (II)V\,hereil Z, R4, p, m [r. R2 and n are as

defi ned above, onpound 9 )wula R3,-L",
wherein R3, is as def| d abo of R3 or a group
convertible thexe ang/ L' 30

| eavi ng group ‘hal»oe at onoEegR’ br oni ne or

esents a suitable
chl orine) or an optl onaII Halot i vat ed hydr oxyl group;
or (b) preparing a conpoun |||f formula (1) wherein Z

re
or aggBSRidSutir i efawbﬁff?t%za S fanand e Rf{ R ftinptiah DL
with(gRagmpoynd@f fymuladRRERX, wherejn B s @syslefned akayeRadi X, BPr @“tsa
suithiblelening grbeys sudh d84an activited hiydiBRy groupnal siRBbler fealagen atom or
ben\,\ﬁ" %kljove, with a conmpound of fornmula R -COX,
erel is as defined above and X represents a 5
sui tabl e | eaving group such as an _activated hydroxy
(c) gr cupparingsaicarapauadishfopyele (Rvdierein Z reriesents Skzoyyeactips a
com{gbLin® bERANURAY B a6 defrwdribooé with ramainq)o@gd oif‘/\ia?haela nrfzsogcn
f - cting a conpound of formula
Whéﬁgﬁ F?%?Qégeﬁ% %%a%%e with a conpound of fornmula
R1- SO2CI, 10 wherein Rl is as defined above; or (d)
(d) pr epeparing acaopmndmedfcsmuladhmiesein 2)repteserts NRZCO by réacting a
corﬁ&ﬂhs%efarﬁmulélF@mQG@dbﬁ(ndme AGtha& coptptinad deforrhulb R'ENEG=0,
wh%lnlw %Sggv\% aﬂm@g%e with a conmpound of formnula
erein

is as defined above; or 15 (e)
preparing a conpound of formula (1) wherein Z
(e) r epprepairgsa GONRILOdID farmalzt ())vghesein Z represents CONR' by reacting a

compound of formula (lil) as defined above, sequentially with phosgene in a solvent
such as toluene followed by a compound of formula R"™R'-NH, in a solvent such as
dichloromethane, wherein R' and R'® are as defined above; or

) preparing a compound of formula (I) wherein m represents 1 by reacting a
compound of formula (1V)

with a compound of formula (XI)

R1\

N
N
Q )"
(RY); N
SH
(XI)
or an optionally protected derivative thereof, wherein R, r, R% n, R®, R', Z and p are as

defined above under reducing conditions; or

-8-
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compound of forrmula (I11) as defined above,
sequentially with phosgene in a solvent such as

wao edowesissd ol | owed by a conpound of fornul a RLORIF/EPL003/611423
a solvent such as dichloronethane, wherein R1 and R10
are as defined above; or 20 (f) preparing a conpound
of formula (1) wherein mrepresents 1 by reacting a

d of f I | Ol /. Q H 25, (I
(@) vy 1RO E et Ao el e ot s Prostal 4 )
H (XI) or an optionally protected derivative thereof,

(h) Wheih&ircorérsion tofétherompdundslof fofmaled(l)p are as 30
defi ned above under reducing conditions; or WO

2004/ 035556 P EP 7011423 . tecti
WHEB R BTRRSSTS G (7 5. Rirees @LSHipdFRoRirises i apr 2
suifahlediasersushsisqetassivm ¢rsborateripanRPPreffriaterselveni sueh as 25
butdféie ditioh&INTiR SRNbreser(cetd? ke BIRMREIRG redigeresieh (@@)potassium iodide at
an Eé’ﬁbﬁﬁté Yerﬁ;%m{u'r%&?chtﬁ%ﬂ{ﬁ@ of a suitable base, such

as potassi um car

onate In an appropriate solvent such
as 2- butanone optionally in the presence of an
Whas igratp R comayiine tsRtiepmsentss fassxample ddi(G&l2)at, peacess (a)

typ@ﬁlWﬁPﬁ%@b@ ah @RAiBH HRtGHEInRSNdI8IdudcondiliGhsM&RosR described
, convertible to R3 represents, for exanple,

ab(gf oup : .
EL(CHZ) g, process (a) typically conprises an

al kyl ati on reaction using anal ogous conditions to
Whih 65 eeptesants beflouatfdorenulal) anddri rigBesants es eptionaily getivated
hyd®Pbxyi §foH! Srobkds @?@Pieéllyr QPEFREN N 1RB PRIk such as
tripﬁ‘Ct I %tggigln? ﬂrﬁg ra@@ﬁé)ef gog\s)%ﬁ%Léc%{ﬁ%ﬁgtsr%a&iﬁgfgéa%p%oﬁgvlvéy by addition of
an ggqat Vet sy rcdipthylazasigaraylatesaf a/auitable iempgrature such as
rootreterrplyduref ur an, foll owed by addition of an

azodi car boxyl ate such as di et hyl azodi carboxyl ate at a

Proscglsst (%5) Ity%ictaﬁ)r/rggrkgltisuers%hes Hs(,:ehofaasn ap%?ooprrri]a%es \?ern tstlJJcrhea's 20
dichloromethane optionally in the presence of an organic or inorganic base such as
potassium carbonate or in the presence of a suitable coupling agent such as 1,3-
dicyclohexylcarbodiimide and 1-hydroxybenzotriazole.

Processes (c) and (d) typically comprise the use of a suitable solvent such as 2-
butanone.

Process (e) typically comprises the use of a suitable base, such as triethylamine.

Process (f) comprises the use of reductive conditions (such as treatment with a
borohydride eg. sodium triacetoxyborohydride), optionally in the presence of an acid,
such as acetic acid, followed by optional deprotection in the event that the compound of
formula (XI) is a protected derivative.

In process (g), examples of protecting groups and the means for their removal can be
found in T. W. Greene ‘Protective Groups in Organic Synthesis’ (J. Wiley and Sons,
1991). Suitable amine protecting groups include sulphonyl (e.g. tosyl), acyl (e.g. acetyl,
2',2',2'-trichloroethoxycarbonyl, benzyloxycarbonyl or t-butoxycarbonyl) and arylalkyl
(e.g. benzyl), which may be removed by hydrolysis (e.g. using an acid such as
hydrochloric acid in dioxan or trifluoroacetic acid in dichloromethane) or reductively (e.g.
hydrogenolysis of a benzyl group or reductive removal of a 2',2',2'-

-9.
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Process (b) typically conprises the use of an
appropriate solvent such as dichl oronet hane
WwWopwuossasd y in the presence of an organic or i POF/ER20®011423
base such as potassium carbonate or in the presence
of a suitable coupling agent such as 1, 3-

trlcl'g%r‘é ﬁg%%?%h?lag’rl@@& Uélﬂi dfic #skelic a&.@l; %M@@Bﬁﬁﬁté | @met Q;utable

e 55 e A sl s o
catalygsid dwtliolysisoigrso¥d phesreragineoognd feran grosPesishias a Mgaiield
resid$obifid 2B6kihatmorgbenz@Grélip@Eisan (ifer); ornnhi mag bé remaoved hyfacid

cat%@s%gﬁyg%ﬁ/g%of&'e&éﬂg% WittElufsadtieatigent with a

e’ eg Iumtriacet oxybor ohydri de),
optionally in the presence of an acid, such as acetic
Proagssdh) ey bemdowdipﬁlmg)mverdmﬂﬂbﬂ@&qnﬁﬁf Siof Rreeedeasriuch as
epirBidatibi &xfRIB Hadudiibn, dllfiTshandadophilis opeletwbsiiiicestomatic

subgfftg ate%t‘é?h@iglyélg opgﬁfoeesﬁqnﬁ%nna%éﬁrﬁﬂr%% Elepf:% &Irida%f

forriyia-f) whgrety B eiearosenisi 2 giorR &' erBiipd) Mg myae Jarconverted o the R
posBipn thig esaction (vith anidligy halive sBomss 1-ch®sa-p- m@bpxma@eamrihee
preféeb @F hibase gtﬁ&%pétﬁﬁlwﬁ Rabh#B oy suitablgsolléra sligh agigy|

buté%qp%ﬁpgcet Iéljrbtgﬁéregenc OE)B rtr’aﬁéﬂanolre g&ﬂ%}%ﬁ ak BB&%lum iodide.

ucmnf@é:ogver@@nm»a Ispe ew“ﬁﬁwv}é' redngiye @HyRtRRd 6%@% e, with
acefanedn thesprageree ofi aibbrehydhdesuchrasdioditin iacetozyiodohydride and
optBh%Qaéﬁ & d éddhfa{suégeﬂé“éé‘ﬁ'n?a §G|'teﬁ>lé SoIvHnt Bl So@itRaRMetRine.
ctively (e.qg. dr ogenol yS|s of a benzyl group or
reductive renoval of az2,2,2" -9 W 2004/ 035556
ComprgayrEe 26 smoteid»>and (IH) wmﬁrglﬂé%ﬁhbw;%@ﬁbéﬁ;ﬂre@f%w apspidgnee
witlz thedoliowiric&dhemeaci d) as appropriate. Qther suitable
am ne pr qkqml ng groups incl udq_|t rifluoroacetyl
(- COCR3Y which may be renoved by~\h catal ysed (RY,
" i s or a sol i dstgh@se resinboundhenzyl GG
a Merrifield—resta>bound |2, 6- di rrethox

H p(E I Ran Rinken), which magyper endved hy<agid
cat al ysed hydrol ysis, N or gexanmpl e with triftuoroaceti c
acid. gg§ocess (h) erfor med using co nti onal
inter conver si on prg&g §’\spch as epineri EY?i on,
oxi dation, reduction, alk@ation, nucleophilic or

el ect rophl lic aromatic substitution, ester hydrolysis

oGy 580, LT o R PP O e o

optionpliynrrptested nt er converted at the R13 position by
reaction with an al kyl halide such as
r r
S R R e S e auch
abQ¥€. 2. put anone optionally in the presence of a
transfer reagent such as potassiumiodide. Such
CohipbridsT V@ riilzofl)n@heraihse istEmanbé pespaced inkaccodene witethe

fongmngg%gﬂ for exanple, with 15 acetone in the
ence of a borohydride such as sodi um

trlacetoxyborohydrlde and

-10 -



optionally an acid such as acetic acid in a suitable
sol vent such as dichl oronet hane. Conpounds of fornula
W@ Rdoy/035366 (1 11) wherein mis 1 or 2 nmay be prepar/Ep2003011423
accordance wth the follow ng scheme: O(R2 )n Fi N
(R~) Step (i) )Pn 3 Hoia ORH- (R4 N/ O_R3
-M(C)P (1Y) N= (lil)a H 20p(V) wherein R4, r, R2,

HW, p are as defined above and C ound of
Furmul {V) may be optionally protfect ed |25 Step (i)
y be'pérfornmed,in an Sierallogous mﬂ o t hat (Rz)n
RHIERCr d fg dees%‘(’f‘)—b‘m&a) ts ormul a
(Il wher@iftymis 0 nay be preparedln acgpr dance

with the owi ng schene: -10 WD ZQQ)4/ 035956~
PGIA EP2003,0#1428 —PHHEN ) N)P Pstep (i) N+ 9"
(R~) ~ (R4 N(R" (RA)r O-H(X) OH (IX Step (||)

HPN) Steiii \N( ) PpOP4 N (R)"
(R r O-R OR3 (I11)b (I111)P  wherei %"(“f,

R2, n and R3 are as defined above and Pl represents a
suitable protecting group (such as Boc)

H 1

\N
/w o , Step (iii)
R N k. ® )J\/ \‘ﬁm

3

O0—R
(e (et

wherein R%, r, p, R, n and R® are as defined above and P’ represents a suitable
protecting group (such as Boc).

5  Step (i) may be performed when P! represents Boc by reacting a compound of formula
(IX) with di-t-butyl carbonate in the presence of a suitable base (eg. triethylamine) in the
presence of a suitable solvent (eg. dichloromethane) at a suitable temperature (eg. room
temperature).

10  Step (i) may be performed in an analogous manner to the procedures shown below for
the preparation of compounds of formula (IV).

Step (iii) typically comprises a deprotection reaction, for example, when P! represents
Boc, deprotection may typically comprise reaction of a compound of formula (1" with

15  hydrochloric acid in dioxan or triflucroacetic acid in dichloromethane.

Compounds of formula (I1l) wherein m is 2 may be prepared in accordance with the
following scheme:

-11 -
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15

5 Step (i) may be performed when Pl represents Boc by

reacting a conpound of forrmula (I1X) with di-t-butyl
w@200bossEse i n the presence of a suitabl e base PEHEP2003/011423

triethylamne) in the presence of a suitable sol vent

(eg. dichloronmethane) at a suitable tenperature (eg.

“Pzroom tenperature). 10 Step (iipR rmy be perforned in

a Qgous nmangsy, to t he proce r)10vvn bel ow f or
t he pr ﬁaratlan__ms__cnmmu.nds of f rnul (1V). Step
RYAN ) ANGpi caldy conpriges a deprpregt | ction, &or

exanpl e, y\hen > Prepfdsents  Boc, deprotectio
o) -

typi cal I'y'conpri se tion of a conmpound of f

(I'1)P with 15 hytfFoOehkoric acid in dioxan o

\ TR
@

trifluoroacetic acid i nCdibchl or onet hane. npounds TR

formula (I11) wherein mis 2 nmay be preparjed in (i

accordance with the follow ng scheme: -11 S¥D(i)

2004/ 035556 PCT/ EP2003/011423 P :--' ()P |PN ) Step

(i) PN (RA)IrNH ~5 (RZ) (RA)r N(R-)n (XIJ) 1 ORS

(X111) OR3 (Il1)P* Step (ii) H1 1 N)P'(R4)'

(R2)n R3 (I11)b wherein R2, R3 p, r are as

defi ned above, P2 represents a su abl kpr ot ecti ng

group such as Boc and L5 repres%,n}lém/ ui table IeaVIRng

group such as a hal ogen atom ( on e >

(i) typically conprises reaction of a corrpoun

formula (XIl1) with a conmpound of forrmula (XlI

t he presence of an inert solvent such as

di met hyI formam de or gcetoni trile. 10 Step (i i ) (i

CA ri ses eprot ection reaction, _

Wh%y Eh% '\DméngFﬂ?“? %?)P%fg@ﬁt%’mv%d% repfEpeTs ééHlt%tHe H’é&ﬁecnng
grouy pudaad; Boc enpk represenis i suitalole |lgavingrgroumslicbfasfanatogen atom
(eg( blolnif). wi th hydrochloric acid in dioxan or

trifl uor oacetic acid in dichioromet hane Compounds of

formula (1V) wherein R3 represents - 2:?8 NR11R12 may
Stepdi) prigsdly eamprises 1eaciee 6 a&ﬁ@eowc{ of f?’lﬁ‘é"? |)W@gcompound of

forrmulagKHL) in the presence of an inert solvent such as dimethylformamide or
acetonitrile.

Step (ii) typically comprises a deprotection reaction, for example, when P? represents
Boc, deprotection may typically comprise reaction of a compound of formula (111)*" with
hydrochloric acid in dioxan or trifluoroacetic acid in dichloromethane.

Compounds of formula (IV) wherein R® represents -(CH,),-NR"'R'> may be prepared in
accordance with the following scheme:

-12 -
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-12 WD 2004/ 035556 PCT/ EP2003/011423 (R2 O /

O(CH2)g HNR 11 R12 L1-(CH2)gNR11R1z (IV)a (R2)"
w®e@p/ogisse Ol / OH (V) Step (ii) L2-(CH2)gLBCT/R2)003/011423
(R2)" " Step (iii) OO (CH2) L4-NR11R12 OO (\ 2)q q
1R HL2HaNR 12 (VII) (I1V) wherein R2, n, q, R,

R12 are as defined above and L' ®RH2, L3 and L4
represent suitable | eaving ps (eg. hal ogen atorms,
such as brom ne or chlorine) Steps (i), (ii) and
(iii) may be performed uf m Par—@ahkdi tions to
those described for procegs (a) aboveygenpounds of

formul a (I WChaeR'®I2ZA"R3 repres®nts a group of formula
(1) as Rgefi ned e@ove nmay be prepared in accordance
W L h"foll Wi ng schenme: (R 2n 2) | (R14)k Step (i)
@l O(CH2)f NRlsa OH (R 14 )k n HH (M) L4
O CRABRL3a (IV)b e (M) wherein R2, n, f, g, h,
, are as defined above, L4 represents a suitable
'I*ea\(\'y,,ng ar 15 such as a hal ogen atom or a hydroxyl
group and Rl3aSeglias defi ned above for RL13 or a

protecti NG (@) Qu such as t-butoxycarbonyl, followed by

optional deprotection. 8ep (i) my be perfg e usi ng

simlar conditions t hose de for ss (a)
L&-NRY1R12Z O
o O—(CH,), © (C\Hz)q
\ ) H . NR11R12
(Vi) vy

wherein R?, n, q, R"", R"? are as defined above and L', L?, L® and L* represent suitable
leaving groups (eg. halogen atoms, such as bromine or chlorine).

Steps (i), (ii) and (iii) may be performed using similar conditions to those described for
process (a) above.

Compounds of formula (IV) wherein R® represents a group of formula (i) as defined
above may be prepared in accordance with the following scheme:

R,

®) (R,

n
Step (i) "
~ Y O——(CHz)f‘C;,L/\N—Rm
0 0—H R"), o
h H
i) L“—(CHZ),—C;L\N—R”B (V)
9

(Vi

wherein R?, n, f, g, h, k, are as defined above, L* represents a suitable leaving group
such as a halogen atom or a hydroxyl group and R'® is as defined above for R or a
protecting group such as t-butoxycarbonyl, followed by optional deprotection.

Step (i) may be performed using similar conditions to those described for process (a)
above.

Compounds of formula (Il) wherein m is 0 may be prepared by a deprotection reaction of
a compound of formula (IX) as defined above, followed by an analogous process to

-13.-
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above. 20 Conpounds of formula (I1) wherein mis 0 may
be prepared by a deprotection reaction of a conpound
wo@RooRos3seé a (|1 X) as defined above, foll owed byP@MEP2003/011423
anal ogous process to -13 WD 2004/ 035556
PCT/ EP2003/ 011423 those described in processes (b),
tho&& Yescrildd fstob&Ise8 OV &), ([@PAHLRRbbvE G%ﬂidh‘éﬁﬁfo%fwed by hydrolysis

drolysis treatnent to re-generate free hydroxyl
reg o lF ap Rl ettt sl a (1)
wherein mis 1 or 2 may be prepared froma conpound of
Compbaridsudf fortulg (IRsvheadin mesl 1 aba\neay e prieparedl feg®d sompound of

\ f.] :
f°f@%§@?§8§‘%ﬁ 5%@%&2 nRURLE 0T TIF R RARBAIS Hopare
compRyEEs G LETPBAUNT Wlo et deaicags pg%ﬁéssé% 65h deyedped in
progeeses (blof)i @hand (e)fabbvewetionsyly fafiawed Yy inydrolysisttreaiment o re-
efcRate IO RERhPArbRR gfdupeof forghurxy). group of formula (I1).
| 10 Conpoundgad o{‘zwfgorl%ue?a (XP;((M%my be prepared fromthe

correspandi n | perazine or  di azepane by anal ogous
Compaup i éy ”tuic_']? Bﬂg@éy 8@@%@&6@%%%%8 NG PIPETagye or
diagepanary shalogoas prosed @esprothosksdesicribed impracgsxes (bi(e), éd)rand (e)
abadvel epresents a bond nay be prepared by reacting a 15

conpound of fornmula RL-L6 (wherein Rl is as defined

above and L6 represents a suitable |eaving group, eg..
Comppyrstf Qféorﬁi‘ﬂﬁrfﬁw"h?f el ZSRIRSERE PondoPaAYIPa Prekered bydgaging a
coragouhdRO®rmuilpRi-bZ fwherein R’ tshes qefies@ nbeveodndal fpapreaetitsi msuitable

leaGiRy @l‘"dﬁi)t eg SHEonse Ao With BeAPoLAE BERERLIANRN), such as 1-BOC-

d I ad] dal d o .
p{pﬁﬁa%g& Biihs PresRhits f 6B e snsh asi isiehgsaidensagptone)
dippitpdiiin, anera ligasidseiah as gedclalexyiPhpaiiien-et:Mn and in the
dimstiegarioe)bdtheafl, in dreisert soleéntaach a4 teitrahydrofuran and in the presence
of blagéteﬁéod He ri%ﬁ@h'b?’é(t)rg?@gstilig%rﬁge In”frg1 ftnﬁfltaﬂ@ﬁ%%@(nitro%n) and at
cleeler ITRRIALEE 9 a5 Bt Gt o caou G ByERvald, Organic
Lettess.12002, 4. 8532;2888. 2885- 2888. Conpounds of fornula (V),
(VI), (M1), (IX), (XIl) and (XIIl) are either known

e v
cofpalFt o FOZRA S, ARG By oy e
pr ﬁ@dr'”ﬁﬁ‘é?rﬂ%'l‘@d‘l"ﬁklﬁ]qw eEdbieshl e salts have al so

been found to have affinity for the histam ne Hl
CeftgineRpoundoffoShiaain antithdirgtephadsutioslly abceisthdle salts have also

bedl f%hflé R SR éfﬁr‘ii@#gﬂﬂa‘hisﬂ?ﬁ 2oshiger i phery, and are

i nvol ved 1n wakeful ness and acute’I nfl amrat ory
processes [Hill et al, Pharmacol. Rev. 49:253-278
Histereigg )—]1. reSeptorsrane widdhedigfiibutet tmowghout thedCdS aed periphery, and
ar@]bb&w if vieRkBAlIdsend aviite inf@ﬁMT%@tpﬁ@cé_ysé@[Hilh@t ep,air%amacol.
. 0] . . e \ ,
Ref SSLsFL218 (807 i SEERD L GBSyl i bR alic Copdtons, are
assosigirshyitihihe relspsepffyistaminerfiony hgst eslis- dhe Activatign ef b receptors
in blbodwesssls andinelve erclingsere teshomedble soraranynaf thexsyinitors of allergic
rhifiti© HidH iRALEd itéPﬁr‘idgﬁ IsYied2Md) ahd BRFroddiibh b RERA Afhorrhea.
AR o fie, TSRl Wi L SR8l TH e obily LRSSRIIL such
AU SPUNER e, 8UgR MBIFHIRER 5RER VAT hiRGeRIGE PIRSITIRSS
as ghlgrpbepwamingeand catifigne. aig etfemive inctieattng tae ehing gnegring and
rhinorrhea associated with allergic rhinitis, but are not very effective in treating the nasal
congestion symptoms [Aaronson, Ann. Allergy, 67:541-547, (1991)].

H3 receptor agonists are known to inhibit the effect of sympathetic nerve activation on
vascular tone in porcine nasal mucosa [Varty & Hey. Eur. J. Pharmacol., 452:339-345,
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rhi norrhea associated with allergic rhinitis, but are
not very effective in treating the nasal congestion
W@ 200p08ass6 [ Aar onson, Ann. Al lergy, 67:541-547,pCU/BPN)P}/011423
40 H3 receptor agonists are known to inhibit the
effect of synpathetic nerve activation on vascul ar

(20 Qn Vio, H‘P\? Fe'c@ toF§ éﬂlstmﬁhé YakrbiseSiniegal diway rdsistance

orodsiH) BpSgbiA REFEe eéwa& Hey /O, BENEREFBREA Bryg Res. 48:861-
8884 208)]s thyrthenmase+ H3 recegiar aetag@mfrstﬁ 'm@@m'n f%&* histamine H1
recdpiGiiahitagbhiets rpvarsel tredeftartssof mpat bell activatemvan rzecsal @iavayon

resi t%ﬁc)g’e ﬁg{r‘%’g %g%lﬁh’l%o Haepbf‘%osrgﬁ&nge%rﬁ%mgﬁgt al, Am. J.
Rh"&w i impe L r BF A hecepit Ajagonit

such ey dresserieh dessribed hereif, wanist beceffactivrini tha ireaimeanh ohkpifa the nasal

conééét%lén@ tHeastes iR g Ciechiythrididhbrrissy adspciatduaith beth seastmal and

erennid! @e?g S@H@ stion [MLeod et al, Am J. Rhinol.,

P Lflrgl 207195 %1999)] A conbi ned hi stam ne Hl1 and H3
receptor antagoni st, such as the series described

Thehefore, exampies of diseasetades mavhich duskhistearinerbiitandHdpantagonists

havk RBtcRBaf |ben6m%ﬁtlllﬁ%nﬁﬁé’co e esalideddisédseb oNtheadshiratory

ra C?)g lIH C@?ﬁr’? Ir h af,i?‘],%(# iR ?ﬂerﬁfctand 98%[%"%?%? Oc@@#lgu?r'ﬂﬂutlsgg US?I’[IS
brogghifis{inglugingtcBENiGd r\ﬂ/ﬁ?‘@"ﬁ)cﬁIﬁFCWﬁ%ﬁsﬁnCH@“lqlo uimonary

disei3b @QORD} bisd cywtivdibpstsent i al |y benefi ci al
anti-inflamatory effects include di seases of the

Oth&h@P tsgqraf trac{ate:ﬁulﬁgwa dalPLé;lg? Fn‘ﬁenﬁ lé%rll% ﬁ'ltég%rn%'tschave

potentiahcbenefisial ¢ tsuaclnge éﬁ?@ﬁﬁs@ Hegrshpin 9§}'nal ‘ract Such as
inteBtirgs Hflheaiatsry ﬂlseakﬂsﬂhclodln@wmmﬁtatw bpwkhdiseasg (e.g5Crohn's

d|sé(¥s§%?ﬁféet(a%p&ht@ggﬁvtﬁl}‘l%%h flgﬁfﬁ%ltéry doideBsés %ﬁﬂé@f’to fdiation

hi st am ne H1L and

exP&ﬁWﬁ@Bﬁ""gQ%" FRPEU ot ent i aI I y benefi ci al effect s

i ncl ude di seases of the gastrointestinal tract such as
Dudl MsBshihe #i1 drﬂfmaamg@my(s df hegsesent inoéntidnigay also be of use in the

treétﬁfehmtegﬂ%k éilé Sa%ﬁs%ll\gl liagnce 9[38 r§ n%éra‘mes gément®, mild

(Y

C n or V..

cougtiye hRaITaEs Ecna Terdes amtwsaix Rglsl. SREEGIT sisspagn
epileppio sarcelepsy) slating disarderss matioa sigknedsarartie atteptiongiefiche

h &F&ﬁﬂfi’tdlédﬂ&&@tlbémm@dﬁs@ﬁ&@ emofy retentibm disbeiers, sekikophngnia,

dep,ﬁesgsfog }@ggrren%é%nﬂ&é?%,s@rﬁ@%%%’d\’db@'té sance disorders,

cognitrve inpai rrrent
(pre- dementl a), cognitive dysfunction, Al zheiner's
Diselasemat prinail rdpreyt fonaduel higiayinedt anthHa staodeissinciude asthma,

CO‘i’S‘I?)t érﬂnnﬁdn%%&ﬁdlsé’é%'é% iof the ipbbErREpiflonfefacEintolving seasonal and

oo Y8 bl il 3B 9 S S B

thege digpares dncluslippnasal aPrassHReY, 5 hingyEhagR e $AeEw9, %Jgﬂaé"ga fgﬁ@g
(prortispsfi eyes pers,inose mad thrbar Cihehdidedses piprincipaHbtesest indBude

coutfhl BFERE %Fthbﬁ@ |dﬂg%|@§6rh.ﬂ%tlwtlsc%§él PoHPbAE,| MUBRISOp3briasis,

ecz@gfﬁ%ﬁe Ie%%éerﬂ}g&%%ﬁ (|g I?@Bg gﬁtﬁzgég tt&ﬁg @en’n@ﬂ% Vdofithet dermatitis,

druganshesiaed disectbiiss)tis, and the speci f| c synptons
associated with these diseases includi ng nasal

DisESEF bhiRGpaliftbRRE BREE asBRREEORD, cEGMBR ASstbks&MINg
inflammatory diseases of the upper respiratory tract involving seasonal and perennial
rhinitis.
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(pruritis) of eyes, ears, nose and throat. O her

di seases of principal interest include 35 cough,
w@hooenssssarti caria, allergic conjunctivitis, nEBGHEP2003/011423

pol yposi s, sinusitis, psoriasis, eczem and allergic

dermat oses (including urticaria, atopic dermatitis,

Preﬁf@etoaé“ %ea%g "Eéﬁnc cnsél in eqléérjlttgneg %ize?aes?t}] c%] %8gﬁ‘iﬁ\?§{i1lsgr‘dg%
inflamgatary diseesesoi ther PPgA ERSPTRIORY fraghirelying ‘Sgpand aad perennial

rhinithe upper respiratory tract involving seasonal and

r@%r%%‘a 7I§J‘bﬂ}irﬁ1b$al In&e%cﬁ%%mé diseases of the

EP2003 di I
gastiaeGel TP U AT tone B SEERE sor dr b an

i nflammat ory di seases of the upper respiratory tract
ThUsfM@hMieﬁ@brSﬁ@@ progides BCupERistaniigd H1 ahd AiBtantagoRlst térepound of

forﬁﬁb%‘?@%‘?a éghtégs g Bﬁéﬁﬁﬁé%é Qélg{h%;;ég }f@fdﬁégagﬁ therapeutic

e?@ﬁ\eﬁﬁ%mfﬁpapv%kﬂélﬁ S nectis s b et

rhlraﬂ%o provi des a dual histamne HL and H3 ant agoni st
conmpound of fornula (1) or a pharmaceutically

Prﬁgﬁ&f&&%‘étam Htl %ﬁﬁg—[gant%&gméf %Smgﬁu toti’ ?cfr E\u é‘re those

ance axl s e above
wheelr ders, in partlcular allergic 10 rh|n|t|s

R' Repeésentsoatyldeg phenglt saphiiey! il tefrablydrenaphtiagen ineteroaryl (eg.
bemahwdﬁddﬁlofaﬁﬁyﬂr@l)(l) are those wherein: R1L

§ﬁ§'&r gﬁﬁrt%t{aﬂ ?%he %Pﬁﬂ)ﬂ; egnqp$8%l h§]5 (eg chlorine, fluorine
or !Ef@ﬁwaﬁ dﬂw@meﬁhﬁ% rplalkgl (Qgumedi, @M lsqﬁionyé PEPRY! BhiaPyty)
optiuniay sulistimtedtyy GAORT (egoC@O(Eeg -C s, aldxg (e methatyd gptionally

subis@flite® @DUP@S (! Q@@I\VI@) c alkérﬁn'(ébeﬁhehﬂ? fNFU‘QQ'@'(‘@é NMe),); or
CC%?T/ Kyl %ﬁ% , ethyl,” i sopropy propyl ~ or
148 i g % Hzﬂ?@}) SUbstltuted by COORL5 (eg.
Zigmbend or C@1. 6 al koxy (eg. methoxy) optionally
m isWhst t ut ed by COOR15 (eg. COOwe); Cl1_6 al kenyl (eg.
n|§ henyl) NRL5R16 (eg. N l\/b) 2); or 20 Cl1_6 alkylthio
-S-ethyl) groups; Zis a bond or CO  nisQOor2;
r'ane ris0; 25 pis 1. R3 represents -(CH2)gq NR11R12;
pl%ﬂrepresents 3; and NR11R12 represents pyrrolidinyl,
R® péresants NCH,),- NRémiﬁyl or azocanyl optionally
qré §6§p§§§g’ by one or nmore Cl1 6 al kyl (eg. rrethyl or

NPD reEs\ﬁB{s rﬂﬁlr%a?rglg rﬁﬁrpﬁ e S%BX or aszuo?:grﬁy}l tog{’ ionally gubs%i?uted
by one or more C alkyl (eg. methyl or ethyl) more preferably piperidinyl substituted by
one or two methyl or ethyl groups.

The invention further provides a method of treatment or prophylaxis of the above
disorders, in mammals including humans, which comprises administering to the sufferer
a therapeutically effective amount of a compound of formula (I) or a pharmaceutically
acceptable salt thereof.

In another aspect, the invention provides the use of a compound of formula () or a

pharmaceutically acceptable salt thereof in the manufacture of a medicament for use in
the treatment of the above disorders.
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The invention further provides a nethod of treatnent
or prophylaxis of the above disorders, in mamuals
WO p@k8E5 humans, which conprises adm ni st eri PQI/EP20D31€11423

sufferer a therapeutically effective anount of a

conmpound of formula (I) or a pharmaceutically 35

accept abl e s : in a standard
wheSE T Bafagy b shidBhils of ShREh e “%‘ﬁﬂ@q%@“f‘%‘ﬁdn{aa?
phar(magewticahcorppsiiion YR OAMMGRItgRs 637 B%B'@Pé%ﬂdtusmesr A
procegresBnuf acture of a medicament for use in the

treatnent of the above disorders. 40 -16 WO

2004/ 035556 PCT/ EP2003/ 01142 ; | ; )
L s A e e S
use i the dedbment optheeheEdisPraars WHeHeRMPHSEA ¢ ound o

formuRNPAsH prvdacAicilly aeccepable dalt fenepf shd addiatmaceutically
ace é’oqggéﬁigﬁ' 5 Thus, the present invention further
rovi des a pharnmaceutical conposition for wuse in the
treatment of the above disorders which conprises the
The poersotindention firtherarayides  RharmagstbicaweRpEsiie woich
com@ﬁ&%qrékébﬁ]pﬁﬁﬂd oftieriutnl) @prl@arpiaadtéwth:alamic_eaﬂab? satlth
ac 1ar. ent invention further
thers?fga\?tl% Oa%a“?m%ﬁ%@h%f ac%thEP@ dBhfer.

es ap eutical conposition which conprises
the conpound of formula (1) or a pharmaceutically
Theathaapacentieal sainpositidnsragsosrdingdo shepiRueies @nay g bgused in
conBfeibh A StteR ek Rleutid Bgerblabr@eepld aatl-nflarmpatiry i%mﬁs (such
accaordin 0 .
= I B e,
morggfasone I aatRrdiasgIN A IS RS I A %S%fgﬁ?% i€ ﬁ%fe&ss :
crorheglgcaté, Inedbcrasid sedipmo BDERbnbibitbesc legkeitiengsaegonists,
lipoXdehase PARIErs cmtr@%mﬂ&gd‘nwt@@tigcml BCRINOCAR2ECXCRY,
ani.de ar. budesoni S :
CX rg%gb&gg@lét’torﬁga’ggﬂsg%ﬁﬁ eﬁs%&%?ﬁhl' _,%eltaz%%(%iﬂgran,tagor:sts |
and) asigroting Bneceistal OFPERSITeTeTgB YRR LEN AR ARFTEIGPE Salbutamol,
fornﬁdtéﬂ@,Kérftﬁerammg@m:aﬁmaarﬁcbszgjts(fﬁ&(épf),@@l%](mpe}bamimejx@m.,g 20
pse%(%e)jriné &K%ghﬁngﬁr{e‘?,r&’ othdrEPtRPAIsA M tifd BiStadfite receptor (e.g
I'nhiblrtors =2 I nt Ny t :
Haar S ess Mg, & GeaHaRr EERlsR; o2 AREREhR oo
antipmtipstastigrals)sal but anol, fornoterol, fenoterol or
terbutaline and salts thereof), or synpathom netics

A pggmgaceeﬁfa;i’ g&g@’&?ﬁé'cﬁ theGhveRtBRBLRER o) @k préfar&d Bebdmixture,

ant agoni s I St am ne r.ecept of
suitghy il e WEpeTATEEE SO EROSES: 5o epiet froral,
topical, patentendl@c réola adménisteation gnd, Fsssughs ey Be indhe form of tablets,
capdliek VoraAlqtild prépathidnza ér§,adram&m)dtsziﬁeggm trceﬁontsiﬁtetable powders,
il N Qs <t OBy administrable
niogloE ) fsipofiflofiPd: Upbhabi GSuBlodiries: el &
compqstiions @re gnefRl A¢Gredapt ed for oral, topical,

parenteral or rectal admnistration and, as such, may
Ta&@ts'a'ﬁdtctassdlé&fﬁ‘r 6l b RUrstior3Mag dp sulisisdoserfaim, land whay contain

reparations. p r Se -

corfvgfifiel w'éﬂr}f’es%ﬁ%%Lf‘g?‘ga%%*‘?cI“%f@%?@ﬁ%'fuﬁgf%ﬂt% .
disistsonants ARd aecepipbifovatiing a0eiis-s % 6?%?‘%@? CEF3f Ageoraing to
metdals wetl tknalh & normal pharmaceutical practice.

Oral liquid preparations may be in the form of, for example, aqueous or oily suspension,
solutions, emulsions, syrups or elixirs, or may be in the form of a dry product for
reconstitution with water or other suitable vehicle before use. Such liquid preparations
may contain conventional additives such as suspending agents, emulsifying agents,
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conpositions are generally preferred. Tablets and
capsules for oral admnistration may be in unit dose
wo eoon3mnel may contain 35 conventional exci pi BC/BP2003/011423
such as binding agents, fillers, tabletting
lubricants, disintegrants and acceptable wetting
nor&ﬁ.ﬁﬁcﬁjs vi}l%i@}retsqhhi@h PdyacliRR: &W&él h%ﬂs)?ﬁr‘é@%r%ﬁ\%s,t &hd, tif,desired,
{5;%?- : ormal pharmaceutical practice.
Co@al |gw d 'B%gﬁ@é‘#.&'gﬁs may be in the formof, for
exanpl e, aqueous or oily suspension, 40 solutions,
Forerangrerahadmigyatiagisn, diuidalnitbdosage formsraye frepared liksiigs Bbrapound
of tAe HVEN SOk SHarrh Qe utib &G BSEJthbIe s tndkdd7 .aﬁ@taes'ierﬁé véaHidE" The

i tab icle, befare use, Such.l1qui reparat i ons
coribnd bbeathoortind SpE e Gancaffaton ke oin &b el apsppnde
or o n gf yehidlss i Ingrerpsing solutiars, e @opnuee 55 be dissolved for
injeltT &RPIES sttilidstBoeforefifliag irto aSuitahle Glatsr AMbdutdlam¥ealing.
e S BN Suth s BIGRP B eBlbuatss BB bLifitng
ag e R LSO e e alils- i SMhatcesihe Sl e eorppasiioneaan be
frozgniaftesfiling intabepialand the wfter emoved andéroacaum. Parenteral
suspbasiorecare pregerey inatb SahEdly thes&drhe MAAREO Exdipdiat He%ollpdund
is SUSPUNELE in thBS/enCRITRALA of t%?r%eﬂ%orl\%dogn& 'glﬁ S2B0S L& Be

congcentratl oq. used, can be “either susp QEguoRe
ac?amgﬁ%]e\%oa fitrptioRe THEKPEIPRUNG Gande-Harlisag by sxersusmts etayiene
oxideohgioigrruspensideind sierdé vettcle o Advaniageniuslyna amdadtant be wetting
agesit BrindlideRdn Bed edrBpdsitioh itd thcilitdd® uifcth diﬁhﬂ)lﬁio\ﬁioﬂheoéomcﬂ%)und .

anpoul e and sealing. Advantageously, adjuvants su
ThedS & Ig%,cal anaest heti c, Jpreser vat ives and buffering 10
SLPERRASItiQR gnay; sy BemiGht % e 99% HiyaveightTeretanakinfremt 19eto 60% by
weightadii the agtivet hatedelppersinting rondhe methodf df @daimigifdtieh. The dose of

the tbmpoue lhs"éTFan Hhetrélldtrﬂbnt?g g}]ets Qgﬁwgﬁéné§ggg@gﬁWﬂ9éw in the
u.su¥ﬁﬁésﬂ{\g?ﬁrt1 F e ﬁ%&gﬁ%{%sg ﬁ@e%ﬁ’ﬁdeef?’_sﬂ&wgpg{ gﬁﬁ? sgff%er, and other
S'mi‘%g‘i‘fé%d Hawever, a5 @ragaaral guide suitabl enitdases mayded).0hts 1Po
mg,dherecuitahly 14nid 200eng, lahs atictomitdutee imdyehe RFRHARRIESMBEL than
oncB¥ day! fof 8karfPle W88 HATPLHAT dg@ggpgerr%@ﬁé%éﬁgﬁd RYa number of

to ethylene 15 oxi ension In
Wee%?@?ﬁ%éﬁ]vsem cl e. Advantageously, a surfactant or

wetting agent is included in the conposition to

Theffalinwing Bescriptiohoan Eiepipléditidtere He drésarsRIASTEBMpourdiof the
inveRBemposi tion may contain fromO0.1 %to 99% by wei ght,
preferably from10 to 60% by weight, of the active
mat eri al , dependi ng on the nethod of adm nistration.
DeseHptigade of 20 the conpound used in the treatnent of

4-[4+(BPipérdiarbyk-praposly) eyl qiiserakine-Nadrbokiid A&d téit %\{t i
estetqPq th the seriousness of the disorders, the weig %'
.and other simlar factors. However,

To ofoltt eecﬁgf ferer,

BP0 ErrPaiTdR-1hPropsKYbenraldeiyde SV R/ 1214 AT (.80,
7.68my00) Inrgichleromethanie t(2ishly was @dden 20Dterutcxn dabidnil pistirézine
(1 .5?%“;&?) hﬂloﬁ/@gbv IaBARY R (TR Ugﬁ@ ?‘Téersgﬁﬁfﬁ s’ﬁergY%r e’ll;]lgiur at
rc;o % @ﬁﬁ’éﬂo 3 rn lljl r%@?é?{) f %g%v\;\tg esgg%g}tn '?W&or%rig%h%%%@mol) and
StimeqhioL ?gi‘r&rﬁ o0 teRatHHEs The repctipawes then ¢ikitadawitit saturated
sodigm solofiort 4rel exitmavted with rlichkRomethanée PrHiecdicHloromethane
was then washed sequentially with water and brine, dried over anhydrous sodium sulfate
and evaporated in vacuo to yield a residue which was purified using silica gel
chromatography eluting with a mixture of 0.880 ammonia:methanol:dichloromethane
(0.5:4.5:95) to afford the title compound (1.5869, 50%); MS (ES+), m/e 418 [M+H]".
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4-[4-(3-Piperidin-I-yl-propoxy)-benzyl]-piperazine-I-c
arboxylic acid tert -butyl ester (D) To a solution
wW@B00440835¢ pi peri di n-1-yl ) propoxy) benzal dehyde PANDEP2003/011423
02/ 12214 A2) (1.90g, 7.68mmol) in dichloronethane
(25m) was added 1-N tent butoxy carbonyl piperazine
35 (1.57g, 8.45mmvl) followed by acetic acid (1 m),
and.the reaction stirred for 1 hour at room
ERY2L gt

Desg ure, then treated with sodiumtriacet ox
1-[4K(8 'h?;/rtiﬂ“F‘d‘eV'Cl@QPOEY)Bh?ﬁ?Nl])PiI&?TaZ'“§FT'PY‘@84‘@’F"’%#’Jurs
To ﬁ%llﬁgt[mmf t4€[nﬂ34p£|ielniﬂm_.-1-Wtﬁp@gﬁéml]-@gﬁ’am1mbmgwi¢ acid tert -
butyMester %g’f inf 3.%?&?’1_ HI?W @a’g RteCofeHIBroMataRE and methanol
extract W i C 0 h . Th iL.chl or
(2orgh wf ReE AP R R v Rnet ik R Sff? BRERR the
reaadion etirren/for 5m¢nmtag@mé@uwﬁ%@ Thaselvaot wasitheo gyapiated in
vacb@aﬁ{oﬁmmeémtmghr@braua trit@r‘é'tedlumth}lmét)tpi?l ek tﬂ affori teel tme;m?oound
I 4o y eluting wth a mxture o
(1'5§t %)ag&e Ensl+§‘. @e@?a%: i'chl oromet hane (0.5:4.5:95)
to afford the title conmpound (1.586g, 50%; MS (ESt),
Desctiptida8 [ MtH] +. - 1s WD 2004/ 035556 PCT/ EP2003/ 011423
4-[4@pERAICTyRpropoxy)-benzyl]-[1,4]diazepane-1-carboxylic acid tert-butyl
estl;;b?f (3- Pi peridin-1-yl-propoxy)-benzyl]-piperazine tri
i bchl oride (D2) To a solutpon of
4-[4-(3-piperidin-I1-yl -pr(é%o@o)%benzyl ] - pi perazine-1|-c
arboxylic acid tert - 5 | "'ester (D1) (1.576g,
3.76mmol) in a (1:1) mxture of dichloronethane and
nmet hanol (20nl) was a d a M sol ution of hydrogen

chloride in diethyl eth L/(Z/ ) and the reaction

stirred for 5 hours at room tenperature. The sol vent
Theviifle compeuay dpdrwaseriepared frawdAigirrepaae ey lirgacid tert-butyl
estéraRinduBe histidd sittadcmptidn 1dDdd.hyl ether to afford the

id.l + (1.59, 93%; M5 (ES+), me 318 [ M+H +.
Ms%é%zns,/%?'?gwgﬂ]3(4-[2-(3-;?peridi(n-l+) ° LM

-yl - propoxy) - benzyl ] -[ |, 4] di azepane- 1-car boxylic acid
Desariptiond yl ester (D3) O N p~/N 15 The title conpound
1-[4-[B3Pipeagint1 SPpreisbxy)-beniyll-A] 4dpzeparectDy) car boxyl i ¢

acid tert-butyl ester usi t he met hod of Description

1 (D). MS(ES+) mie 432 | bgy“i. Description 4 20

1-[4-(3-Piperidin-1-yl-propoxy)-benzyl]-[1, 4] di azepane

(D4) N~NH O,,,/N

4-[4-(3-Piperidin-1-yl- poxy)~benzyl]-[1, 4] di azepane

-1 -carboxylic acid tert-o%Nester

4-[4-(3-Piperidin-1-yl-propoxy)-benzyl]{1,4]diazepane-1-carboxylic acid fert-butyl ester
(D3) (2.27g, 5.27mmol) was dissolved in dichloromethane (10ml), treated with
trifluoroacetic acid (5ml) and stirred at room temperature under argon for 2 hours. The
solvent was removed in vacuo and the residue dissolved in methanol and passed down
an SCX column (10g) eluting with methanol followed by 0.88 ammonia/methanol (1:9).
The basic fractions were combined and concentrated in vacuo to afford the title
compound (1.579).

MS(ES+) m/e 332 [M+H]".

Description 5

4-(4-Formyl-phenoxy)-piperidine-1-carboxylic acid tert-butyl ester (D5)
4-Hydroxybenzaldehyde (2.0g, 16.4mmol) was dissolved in tetrahydrofuran (20ml) and
treated with 4-hydroxy-piperidine-1-carboxylic acid tert-butyl ester (4.1g, 20.5mmol) and

-19-



10

15

20

25

30

35

40

(D3) (2.27g9, 5.27mmol) was dissolved in

di chl oronet hane (10m ), treated with trifluoroacetic
w@eiod/0§HBnd ) and stirred at room tenperature unPEr/EP20gDON1423

for 2 hours. The 25 solvent was renoved in vacuo and

t he residue dissolved in nethanol and passed down an

tnpﬁ@%?@s iR ( 5 4690, S?Jnr’ﬁbg NehehbrdRbs 6Béléd frpéﬂ RUBE D Yreated with

oy e el 22 ot Siobong LSBT S bLEGH] RRRelig for

36 bewpolihrrepationgixturemas dilytednith sty :Pq@iqiq]a+wash§g with sodium
hydB@ﬁdé scmmmrtzm %dd%bfcﬁgdon@tb@omw apd pere. The organic layer was
drléjd rr%?hgﬁgﬁgl g@ tan@g'%yé lv%ﬁ Fno@@é?g'p vacuo. Tr(lje title
cormpodgy(1 2 W%?enawé 5 ﬂﬂmrom@te%r@e afifing e P
acetaﬂeﬂ@v(@r)@(ﬂﬂ)perl di ne- 1-carboxylic acid tent-butyl

H WFe(cmcéis)lgg .88Q1 @& mssmlz 2|H18) W0228)04 (2850 5665-4.59 (1H, m),
i S D T

treated with diet hyI azod| carboxyl ate (3.2,
Degérigtiom$) and allowed to stir at roomtenperature for

A-(8Piparazin-1-yiffth dﬁ%ﬁén@&yﬂb?ﬁbﬂﬂﬁleméa@okyﬁ@dcw foR-1stt éster

( cet ate, washed with sodi um hydroxide sol uti on (2
di um bi car bonate solution and brine. The arg

The H%?Om%%'ng (BF) weas pisRaredfighddHnrmyaphansxy- pupgqcﬁq@rgﬁarboxyhc
acid et-blitgl estdr{BA} andpipsradine nsing cheomethlod desdtribed it Depaiptidn 1

(D()1M§§m+)\qﬁ,§ 398Y@i-Agd by col umm chromat ography el uting
et hyl acet at e/ hexane (1:4). 1H NMR (CDCI 3) 3

988(1H s), 7.85-7.82 (2H, d), 7.02-6.99 (2H, d),
Degciption 59 (1H, n), 3.74-3.65 (2H, m), 3.43-3.33 (2H,

4-{8[4-(2-PAényl- rE@théaﬁbyl)-lpiperéziﬁﬂ—ﬂlm'éfh;(l]&bhem)xy}-ﬁbi#éi'idiﬁéiﬂ-

luéchEﬁé&IH
| met h L car box

Th%%c%%‘"séwl%% R Gt e e
plp@ﬂﬁpﬁﬂﬂ)@@@(ﬁlp@%@ﬁ-%l ester (D6) and benzoyl chloride using the method
degkribdd froEx@mpl e (E2q)) MBIES¥)irdle 80 IMeRT boxylic 15 acid

tert-butyl ester (D5) and pi perazine using the method

descr i bgd in Description |l (Dl). M5(ESt) me 376
De 9N S pescription 7
4-(4-Hydirgxy-pherniiepiperazinerincoshoxylic peidsfert-butylester (B8)] - phe
Di-Rpixbyiltyl Riidaeddnelie@o 4-g; A1 @@r\/awaddba poftiofl Wisd fo Lpipgtazin-1-yl-

%‘FO;J e(nPBhaFnﬂqull gﬁﬁgg %&) ﬁ) )5 a’@é 1%?/5%58%&53%%% (6.4

razi

M} &) 'Budﬁé'%ior&%tﬁﬁ 91@0 ycling re Qkﬂ]'txwe yep éF'"%CbG‘) rogid
tertipematosel fochd bourde usi ng the nethod described in
ThExeHhbrewad wh izt wittMebietdx 100 i 8fed (dbbilurn sWdShate) and the solvent
ren%‘a E/%tvéy%}aﬁon in vacuo. The residue was purified by column chromatography
on silica eluting with 4-1 hexane-ethyl acetate to afford the title compound as an off-
white solid (4.71 g)

MS (ES+) m/e 279 [M+H]*.

Description 9

4-[4-(3-Chloro-propoxy)-phenyl]-piperazine-1-carboxylic acid tert-butyl ester (D9)
A mixture of 4-(4-hydroxy-phenyl)-piperazine-1-carboxylic acid tert-butyl ester (D8) (4.0
g; 14.4 mM), 1-bromo-3-chloro propane (1.70 ml; 1.2 eq) and potassium carbonate (4.0
g; 2 eq) in butan-2-one (100 ml) was heated at reflux for 18 hours. The mixture was
allowed to cool to room temperature, filtered and evaporated. The residue was purified
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4- (4- Hydr oxy- phenyl ) - pi per azi ne-| -carboxylic acid
tert-butyl ester (D8) D -tert-butyl dicarbonate (10.1
WwW@2002/035566)) was added portion wi se to 4-pi per aeCER2093/011423
phenol (Chem Pharm Bull. 49(10), 1314 (2001)) (7.5

g; 42.1 mVM) and triethylamne (6.4 m; 1.1 eq) in

by %l&rﬂh %h%ﬂ‘fété@gﬁwy(s%%?ncg‘ élutur{b%thr £3) Yo _&lﬂ{%— Qi‘hgf 4fefatd R afford the

titley GoRRIUBH aa@scolwﬁﬁw'%ﬁqura oi{43-8/9) (2x100 m ), dried
MS((ESd) ovie 856 pMeH]E) and t he sol vent renmoved by
evaporatl on in vacuo. The residue was purified by

nm romat ography on silica eluting with 4-1
Deﬂ%@ @F acetate to afford the title conpound

4-[4rf3- Bmerldw tyé-pgmqw) -phenyll-gipesazing1(qagigxilic Wiccacil Gort-butyl ester
(D1opH] +. Description 9

A ritxtufts 6 g@%’hfbr@ F)R)%% }Si’p]ara%ln%ﬁf @a?rbé‘)]@hé 26@HNYyl ester
o) E§'h g ErPS g FWA piletaingethonate a7 0 24 0

andg mitassgumy(pdl 3@,7;4 q;[3839) qmbman -2epng; (18Qmi) vm@heated at reflux for 3
dayb: he Mixtdrectdsailiowpd epedts td dbofDtefrperaturd, fidyedast evaporated to
gva AR &Eﬂg%ﬁﬁg’%?tpgle( %IIQW oh@%e@ﬁ) in butan-2-one (100

31' ours. The m xture was

to roomterrperature filtered and

evaporat ed. The residue was purified -20 WO
&31}556 PCT/ EP2003/ 011423 by col umm

4-1 h -
”Eﬁﬁ PR ARy oy 8'“33}’@8‘5 ROl i ae
A S@M‘@% Pl 44 (pierising 1of-propexy @ansplpgrgzyeﬂf%arg@g{hc acid tert-
butfylM@E@r—l(D10)5(1[Dag;(2r4aomNt)nn ttifluoroacetic acid (5 ml) was stirred at room
eié‘tun(@foPB@ﬁde!@éts'eTr'l]'EaeYetzjstuﬁfngm%ﬁa}e WQ@BNﬁfﬂedﬁinl%ﬁfSGXr@Téxcﬁange
car% i@:%/ §+f%rﬁe%@? @tle cfogboo 3&?5’ %5 I?eﬁ'?ycﬂle%{ prégtélz"ﬁ% gbl xyI [
w/@éﬂﬂl\&ﬂﬂw ester (D9) (4.0 g; 11.3 m\/p
pi per| di ne (2.23 m; 2 eq), potassium carbonate (3.73

eferi 10 and pot assium i gdl de (?I 74 ? 2 eq) in
t I
e S RINC IR I
Prepiareckirert Saieerazien] of-Rhienp! (Gherg %armh Bul. .@(w)cmﬁda%rf hysing
theasaprdd metﬁebl Idew:rmeu irlDé<eription) 8 MBS ES+) m e 404 [ MiH] +.

IVlslf-| 4-§ ?@ég L:rl d]| n- 1-yl - propoxy) - phenyl ] - pi per azi ne

(D11) A soI ution of
Descrligtiqis1pi peri di n- 1- yl - pr opoxy) - phenyl ] - pi per azi ne- 1-c
4- [a-l(wmcbﬂocmarabﬂy)tmfetnyl]kpibdﬂazﬁﬁtﬁasarw&wc 4didGed-butyldter (D13)
Prfifted foth 4l 5 @eroszggﬁ&ﬁﬁ) ggéaz@g (Rarodfc é&a B e@qBY2)

m xt uf e was
US'BQJF efsraér&e@;ﬁhgﬂ Sﬁﬁ('qef:jr'\” QE‘HE’H@% é@ )cartrl dge to afford

M (S+) im/é 858 fidiind as a col ourl ess crystalline solid
(0.76 g0 M5 (ES+) me 304 [ MkH| +.
Description 14
4-[3~(3-Piperidin-1-yl-propoxy)-phenyl]-piperazine-1-carboxylic acid tert-butyl ester
(D14)
Prepared from 4-[3-(3-chloro-propoxy)-phenyl]-piperazine-1-carboxylic acid tert-butyl
ester (D13) using the same method described in Description 10 (D10).
MS (ES+) m/e 404 [M+H]™.

Description 15
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Description 12
4- ( 3- Hydr oxy- phenyl ) - pi per azi ne- 1- carboxylic acid
wo enwtAbisse | ester (D12) 25 Prepared from PCT/EP2003/011423
3- pi perazi n-1-yl -phenol (Chem Pharm Bull. 49(10),
1314 (2001)) using the sanme nethod described in

1 [Wip@tdum ﬁ %&xy)%eﬁﬁﬁb)p&éﬁnaiﬁﬂ)ww +.

347 BipEaintpropoxy) pheny plperazinest-parbgeylis Agid tert
butx' g&%ﬁg&gm I3§g§t:gf§? %%(@;/cn e? éga@mpmmm D11). v

MSAES3) W@BG&WﬂH]é‘nyl ) - pi perazi ne-1-carboxylic acid
tent-butyl ester (D12) using the same nethod
in Description 9 (D9). M5 (ESt) me 355
De (g/ri dwEP'%jSS Descri ption 14
omg-1-methyeti-indele (BA€) pr opoxy) - pheny! ] - pi per azi ne- 1- ¢
arboxylic acid tert-butyl ¥ster (Dl4) Prepared from
4-[ 3- (3-chl or o- propoxy) - ph - pi per azi ne- 1- car boxyl i
c acid tert-butyl ester 3) yusi ng the sanme net hod
descri bed in Description ( .
[ MtH +.  Description 15 -21 WD 2004/ 035556
A sotioppofodbrama-4pi5ndole (6.7 g) in tetrahydrofuran (75 ml) was treated with

sodlurh 3B (1eX4 @) and-sfirreBr PP AXY )i RIEGBYMI tPhgePAaR. Mhe resulting
susﬁa@t}sﬁ%n RaE R féﬂ%\ﬁnﬂp?n 61l'u gn gﬁloﬁbrﬁ%g{[{a% Z? éé ) ntetrahygrofuran (35

razi ne-
mi)

‘E?w @Etpéf\‘g R O%E‘%"FR‘FF tHEe Qvprd hnwhilsbetirring. The reaction
mixgse evaispedredrnorte weter pod partlﬂdne(dmetv)/eerl\,ﬂicl(nlﬁﬁrr)etmdr% aﬁﬁi‘Water The

orgaiit: Hibse virasDaséd bl Myst)) afid Q%%tﬂa‘té@ dh%c 8|tﬁe title
cordd 7 Jﬁ%ﬁﬁ'k%é&%hg%@gﬁé Ahal T %%

hydride (1.24 g) and stirred for 0.5 h at room
Desariptionat7ur e. The resul ting suspension was treated with

4-Biomal oyl MBRIRL LAy (2adih B | n t et rahydr of ur an
(35 M)qu}{ 0C and al y o (W’I)’{o roomtenperature

over 1 h, whil st stlrrlngB. e Yeaction mixture was

pour ed onto wat er and p ned bet ween

di chl or onet hane and wat g e organi c phase was

dried over (MgSO4) and conhcefitrated in vacuo to afford
e title 15 conpoun . TLC Silica

A s%@yen Qﬁé;@%o-@rrﬁﬂhylay-étngpl@ (D116 (5.0 gxfin fetgahggrofuran (50 ml) was
treab with ptsobutiot of #iflBoroacetit-ambydryde (5.65 mi) in tetrahydrofuran (20 ml) at
0°CHThBdBh& oA BRERE WS flloReld Yo W) to room temperature over 6 h, whilst
stirring. The reaction mixture was concentrated in vacuo and then re-suspended in
ethanol (25 ml). The solution was treated with 5N sodium hydroxide solution (50 ml) and
heated under reflux for 18 h. The reaction mixture was washed with diethyl ether and the
aqueous phase acidified with 5N hydrochloric acid solution. The precipitate was filtered,
washed with water and concentrated in vacuo to afford the title compound (4.88 g).
TLC, Silica (cyclohexane-ethyl acetate-acetic acid [3:1:0.1]), Rf = 0.35.

rum

A

Descriptions 18-23
Descriptions 18-23 were prepared using analogous methods to Example 76b by
substituting 2-methylpiperidine with the appropriate amine.

rDescription Structure |RT (min) lMass lon (M+H)* ,
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O Br OH N 20 A solution of 4-brono-1-nethyl
in tetrahydrofuran (50 m) was
WOwaoh/03555©1 uti on of trifluoroacetic anhydri de ¥GI/6B2003/911423

in tetrahydrofuran (20 m) at

(D16) (7.0 Q)

m xture was allowed to warmto roomtenp

-1H-i ndol e
treat ed

0C. The reaction

erature over 6

h whil st sti

concent rated i
(25 mﬁ.

et hanol

rwrhg The reacti
a3 and t hen
The ol Ut | on W

N

er_Gm' Xt ur
re-suspen
AS treate

Pa-w H
DUUI u||| IIYUI UI\I [V Loy

18 h

19 reflux for
di et hyl ether &
hydr ochl ori c aci
filtered, wash
to afford the t

(cyclohexane-et
20 = 0. 35. 30 Desq

prepared using
substituting 2-
am ne. Descript

ULIUIF \JU 1

reg\l on m

ous

The
wat er an
npound (4

cet

e
mgNt

|tP

al I'U LJ
Q@ dre wa
bhase aci
precipit
l concent
88 0).

r\nnlr*lr

di fi ed w
at e was
rated in vacuo

TLC, Silica
3:1:0.-11)  R¥

i ptions 18- 23 D

anal QUS~,
met hyl pi pexi’di ne
ion Structure RT

aACTCO

4410 pt i o

~

with the
(mn) M

t o Exani

h346.8- 23 ver e
pl e 76b by

appropriate
5SS lon MtH) +

1 -22 WD 2004/ 03¢
19 0.65 304 N (
1.45 318 N vJI
HND 23 0 1 1.61

11433 18
77 346 H,

332 H3C

ki3 1. 64 332
cJ~r 21 - NH
N H3Co N

556 PCT/ER2Q03/ 0
PHBNH_ N, \2)20 1,
2 1.57

H

22 1.57 332

23 1.61 318

Descriptions 24-32
Descriptions 24-32 were prepared by analogous methods to those indicated in the below
table:

Description | Name Prepared RT
analogously | (min)
to

24 1,1-Dimethylethyl 4-(2-naphthalenyl)- | E229a from | 3.74

1-piperazinecarboxylate known
starting
materials
25 1,1-Dimethylethyl 4-(4-quinolinyl)-1- E229afrom |2.18 &
piperazinecarboxylate and 1,1- known 3.02
dimethylethyl 4-(3-quinolinyl)-1- starting
piperazinecarboxylate (1:1) materials

-923 .



N HC N Descriptions 24-32 Descriptions 24-32 were
prepared by anal ogous nethods to those indicated in

WO ba4losdsoay

anal ogo

4- (2- napht hal enyI ) -

t abl e:
usly (mn)

5 Description Nane Prepar edP@IVEP2003/011423
to 24 1, 1- D net hyl et hyl
E229a from3.74 1

—piperagl e X tekmowrstarti reriaj 25
261, 1-Di nf i Nap P')éﬂyc\ {PRLIHRD i nyl ) - %gzﬁgg’%‘f 802" 18
& pi perfazi necar boxyl ate and 1, 1- kné&npwg, 02
di met hy| et hyl 4- ( 3- qui nol i nyl )- 1- st atdriimpg pi
erazi necarbox | ate (1 1) rmt eri al s rﬁa%érié{p 2004/ 035556
PCH-EP2003/ 011423— 261 pht ||ai enyt) prpet Rzt e
27 E229b f 1o Elp@mwbmnolmeaandu fromp7| 1.18
4-(1-Pi mpa:azmyll)gtﬂmhnelu ne and 3- (JD25229b from1.18
pl per az ) 1) D25 28| googc _
285 1[4 (b @KL ‘Wﬁj bt pee from2. ggom | 239
m peraz Pme aZ‘QV R P24 29
29 3- {[ 4- (13-th(mN?@Ih§w}&nyl)ﬂr E229c frgfE229airom ef itn |
met h | heipelazidgfmsBypHendt (8- Qui nollippel ) - 1- ER29c frol
I778 p yl fphenol EZ22§
304 {14 ( Egc}a(é c{il)‘%én{ﬁ?ﬁq IS %‘é&géﬁom 1.78
pi peraz wperawlﬂmeﬁmlrf@mp and_3-{[ 4E239b
31 (3-qui non4{[mxH)Qﬁn¢I|n9lDaZ| nl meth | 20t frodr 1) 134
4-{[ 4- (LsiNerb horekol fa2fgaf rompz. 46 i erazin |
Teth 1 heReR Bg@‘ném%ﬁ chol dré
E% -quinolinyl)-1-
piperazinyllmethyl}phenol (1:1)
32 4-{[4-(1-Naphthalenyl)-1- E229c from | 2.46
piperazinylJmethyl}phenol D26

Descriptions 33-42

Descriptions 33-42 were prepared by analogous methods to those indicated in the below

table:

Description | Name Prepared RT
analogously | (min)
to

33 2-Methyl-4-[4-(2-{4- E237afrom | 2.20

[(phenylmethyl)oxy]phenyl}ethyl)-1- known
piperazinyl]quinoline starting
materials
34 2-Methyl-4-[4-(2-{3~ E237a from | 2.11
[(phenylmethyl)oxylphenyl}ethyl)-1- known
piperazinyllquinoline starting
materials
35 1-(1-Naphthalenyl)-4-(2-{4- E237a from | 2.91
[(phenylmethyl)oxylphenyl}ethyl) known
piperazine starting
materials
36 1-(1-Naphthalenyl)-4-(2-{3- E237afrom | 2.82
[(phenylmethyl)oxylphenyl}ethyl) known
piperazine starting
materials

Y
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Descriptions 33-42 Descriptions 33-42 were prepared by
anal ogous nethods to those indicated in the bel ow

W@ a094835556 Descri pti on Name Prepared RT anal ogpCFER2003/011423
(mn) to 33 2-Methyl-4-[4-(2-{4- E237a from 2. 20
[(phenylnethyl)oxy]phenyl}ethyl) 1- known

37 2-Meth “¥3- E237a from 2.
[ ( pheny [ivbemymatbyygxpinbanyljasfly | ) - 1-knewdwn
pi per azipigtdAtel nol i ne starting mat/edtatthg 35
1-(1- Nc}pht hal enyl) 4-( 2- {4 E237a fr‘th%}igisgl

pirpera ”1%%@2(_ _{4'3”9 starting Tt eéé:ﬁa%rom 2.55

Hrohen | net renytetd (e
R R R PN AT BRI A B
E237a frpmesr@r&ﬂeth[/l}m’teenyl met hyl ) oxyD3henyl } et hyl )

39 known

eri al 237h3rb 4.56
2004/ o§;55 gﬁ@z"- e!ﬁ‘%%‘ﬁ”d}%? 37 @enyl"vg-(z-{m
E237a P Rery .ﬂ"e*—"‘ H-exyiphenytethyH—krown
40 pi per a3 i4ria- [é‘l(‘ErNﬁphﬁgaleﬁ‘m-éfl al s 38 | E237bfrom | 2.2

4-{2-[4 p(p%rdﬂatynyﬂqymombnol inyl)-1-| ®87b from 1. 69

; 033 39
41 B o 4%, {N&M ian [inyl)-1- %237%"%'? o256

3-{2-[4-(
42 4-{2-[ 44p2- (mbnwa|-eny|) 1 E237b f E287bfra@8 | 2.02

_pipera |pm¢fa_zéﬂy }m%ﬂ
pi per aZiphekdAlNinyRiteRel D35 41 | pa7

—3-(Z2-[4-(I-Naphthal enyl)-1- E237D from 2. 32 1 erazin
| eth I henol D36
Description 43

3-Bromo-4-ethyl-benzoic acid (D43)
CO,H

Br
Et

To a mixture of conc. HNO; (66 mL), glacial AcOH (300 mL) and water (50 mL), 4-ethyl-
benzoic acid (15 g) was added, stirring vigorously, before treating with bromine (5.67
mL). Finally a solution of AgNO; (16.97 g) in water (50 mL) was added dropwise and the
mixture was stirred vigorously for 2 h. The precipitate was collected by filtration, washed
well with water, before being extracted with hot, saturated K,COj3 solution, and then
treated with charcoal. The hot solution was filtered through kieselguhr and the solution
was acidified to pH1 using conc. HCI. The resulting white precipitate was collected by
filtration and dried in the vacuum oven overnight at 60 °C to afford the title compound
(19.46 g).

NMR (CDCls) & 1.26 (3H, t), 2.83 (2H, q), 7.34 (1H, d), 7.97 (1H, dd), 8.27 (1H, dd)

Description 44
Methyl 3-bromo-4-ethyl-benzoate (D44)

CO,Me

Br
Et

3-Bromo-4-ethyl-benzoic acid (D43) (19.40 g) was dissolved in MeOH (200 mL) and then
treated with conc. H,SO, (1 mL). The mixture was heated at reflux overnight, and then
concentrated under reduced pressure. The residue was partitioned between EtOAc and
saturated aqueous NaHCOj3 solution, extracting again with EtOAc. The combined
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42 4-[2-(4-Phenyl-1- E237b from 2.02
pi perazi nyl )ethyll phenol D37 Description 43
w@2@r083561- et hyl - benzoic acid (D43) COZH Br BEPCBER®MOZ011423
m xture of conc. HNCG3 (66 nmL), glacial AcCOH (300 m -)
and vvater (50 nL), 4-et hyI benzoic acid (15 g) was

ded Lrrin or ous r rea

extrdiic it Pt Yool P iaen kg 006505 ThERONPR A paatag
vaCLgv)tmaﬁfowhthert/ﬂe 5OMpoYNd(48.8ad éd I\IMIB;{)GD%) &and@4t(Bi, 1), 279 (2H, ),
3.91MBMKL &), €.2093Hsd) T8N @Dr®usiH fdr 2 h. The

preci pitate was collected by filtration, washed well

water, before being extracted with hot, saturated

DesR‘QEﬂ%“éﬁl ution, and then 10 treated with charcoal . The
Methylt3-eyrno-4-ethyivhenzadte ¢P4%) t hr ough ki esel guhr and the

solution was acidified t&%1 using conc. HCl. The

resulting white precipitatg was coll ected by

filtration and dried in vacuum oven overni ght at

60 Cto afford the title ipend  (19.46 g). NWR

(CDCI3) 5 1.26 (3H, t), 2.83 (2H, q), 7.34 (1 H d),

7.97 (1 H dd), 8.27 (1 HE‘dd) 15 Description 44
MetMBWbme-%etbwtbenzcwm@M@éﬁ Zd it NMP0480 mCiDwee treated miith copper
(i cﬁarﬁﬂé)?li g dg)etimg Imiker2Rhs thasi réafddds feflukJorkdh dindéBargon. After

coolmgﬁg %0 %@ x{“t&% VJQS)dII?{ég V\tn@]%tﬁrz g}etn Jﬁ@{e%lqgn‘fqugn
kiesglghpin igARRIN &1(: Wi Bigter GOARAEarT b8 © Om?a‘a,&r AYRIY{Aspshed with
wategy erisuarel dieldevercdp80e Wos splaentiwasavapotedie ayressicvacuo

and #tresRiBE Waad %@l' chla ‘élbtl Xith 8OABHexane

{
n 3
T M
(GH.i hé3 (H.i BB T MySoe) STZF?E ¥ent was evaporated in
vacuo to afford the title corrpound (15.8 g). '"H NWR

e(‘,p;gg,,sh8124(3H t), 2.79 (2H, q), 3.91 (3H, s),
H, dd 8.19 (1 H d 5
‘CB& %é?ylgﬁg%fg %&dﬁ(ﬁ%é cy@;ﬁ) 4- et hyl( benzo?elte (D45)

CN

Et
Methyl 3-cyano-4-ethyl-benzoate (D45) (1.92 g) was dissolved in MeOH (50 mL) before
adding 1M NaOH solution (15.24 mL) and stirring the resulting mixture overnight at room
temperature, under argon. The reaction mixture was diluted with water, and extracted
with EtOAc. The aqueous layer was acidified to pH1 using 2M HCI before extracting
with EtOAc. The combined extracts were washed with brine, dried over MgSQ, and the
solvent evaporated to dryness in vacuo to afford the title compound (1.63 g). 'H NMR
(CDClg) & 1.35 (3H, 1), 2.97 (2H, q), 7.49 (1H, d), 8.24 (1H, dd), 8.36 (1H, d).

Analysis of the Examples was performed as follows:

LCMS was conducted on a Supelcosil LCABZ+PLUS column (3.3 cm X 4.6 mm ID)
eluting with 0.1% formic acid and 0.01M ammonium acetate in water (solvent A) and
0.05% formic acid and 5% water in acetonitrile (solvent B), using the following elution
gradient 0.0-7min 0%B, 0.7-4.2 min 100%B, 4.2-5.3 min 0%B, 5.3-5.5min 0%B at a flow
rate of 3 mL/min. The mass spectra were recorded on a Fisons VG Platform
spectrometer using electrospray positive and negative mode (ES+ve and ES-ve).
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Example Acid Mass
Spectrum
1-Benzo[1,3]dioxol-5-yl-1-{4-[4-(3- piperonylic acid MS (ES+) m/e
piperidin-1-yl-propoxy)-benzyl]-piperazin-1- 466 [M+H]*

yl}-methanone (E2)

1-Naphthalen-2-yl-1-{4-[4-(3-piperidin-1-yl- | 2-naphthoic acid MS (ES+) m/e

propoxy)-benzyl]-piperazin-1-yl}- 472 [M+H]*
-27 -
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M8 (Es+) mre
4624MHHT e
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di chl or obenzoi c 491/ 493 [ MtH]

+ yl)-nethanone (E4)

ac:ld 1- (4- Brono- 3- et hyl - phenyl ) - 1- {4-[ 4- ( 3-
ampledy| bromo M5 (ES+) nie
1 B?nq@é‘r Bﬁilwdwlﬂpﬂdﬁdﬁﬂpmdm;ﬂl -yl-propexyenzyl]-[bdidiazepan-1-
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0\/\/
1-[4-(3-Piperidin-1-yl-propoxy)-benzyi]-[1,4]diazepane (D4) (100mg, 0.30mmol) was
dissolved in dichloromethane (5ml) and treated sequentially with benzo[1,3]dioxole-5-
carboxylic acid (125mg, 0.75mmol), 1,3-dicyclohexylcarbodiimide (155mg, 0.75mmol)
and 1-hydroxybenzotriazole hydrate (101mg, 0.75mmol). The mixture was allowed to stir
at room temperature under argon for 12 hours, diluted with methanol and passed down
an SCX ion exchange column (2g) eluting with methanol followed by 0.880
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D
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{4-[4-(3-hipeBdiRi Per | fearbdxylit agidopoxy) t ey ] -[ 1, 4] di azepane
pro &ﬁ 0} 30nmi ) was dispolved in
[14%% Po% hange (5nl) and treated sequentially wijth

I oxpl e-5- carboxyliclacid (I 25ny,
metbarmm@m 1, 3t dicycl ohexyl carbodiinide (1 55ny

1-(3)5- bﬁdmmbi %a\_ﬂd Qﬁtmdm@mycke@a@leltr mts+mt€m158 (101 ny,
e ture was allo stir at |room
phe?@'ﬁ%ghére unjg{”éargon for 12 wrsﬁ diluted with
PiPgFtthAGl and passed down an SCK i on exchange collum
prop@)g') behzl- ng Wt h net hanol foll pwed by 0.880 -28|WO

QAJ 35GGA PCI/ EP2003/ 011423 anmoni a/ met hanol  (1: 9).
met a oﬁea(%,%) racti ons were conbi ned and concentrate¢d in

aft-Fot-d—the—ti-te—conpound—(12Freg)—N5(ESt)
W 480 [MH—|] +. Exanples 13-15 5 Exanples 13-15
ExdriplésHI63 wer e prepared from Description 4 (D4) using

Exdtibl&d #6989 9E$6-E23) were prepared from Description 4 (D4) using an analogous
method to that described in Example 12 (E12) by substituting benzo[1,3]dioxole-5-
carboxylic acid for the appropriate acid indicated in the table followed by further
purification by column chromatography on silica gel eluting with a mixture of .880
ammonia/methanol/dichloromethane (0.5:4.5:95).

Example Carboxylic acid Mass Spectrum
1-(4-Bromo-3-methyl- | 4-Bromo-3-methyl- MS(ES+) m/e 529
phenyl)-1-{4-[4-(3- benzoic acid [M+H]"
piperidin-1-yl-

propoxy)-benzyl]-
[1,4]diazepan-1-yl}-
methanone (E16)

1-(2-Methoxy-phenyl)- | 2-Methoxy-benzoic MS(ES+) m/e 466
1-{4-[4-(3-piperidin-1- | acid [M+H]"
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Example 24

1-Cyclopentyl-1-{4-[4-(3-piperidin-1-yl-propoxy)-benzyl]-[1,4]diazepan-1-yl}-

methanone (E24)
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WOe@44856556 1- yl - propoxy) - benzyl ] - [ MtH] + PCT/EP2003/011423
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Example 25
1-Benzenesulfonyl-4-[4-(3-piperidin-1-yl-propoxy)-benzyl}-[1,4]diazepane (E25)

Qo
r—'—I—

Q
4
N

)
0 S

1-[4-(3-Piperidin-1-yl-propoxy)-benzyl]-[1,4]diazepane (D4) (100mg, 0.30mmol) was
dissolved in 2-butanone (5ml), treated with benzene sulfonyl chloride (57mg, 0.32mmol)
and allowed to stir at room temperature under argon for 2 hours. The reaction mixture
was diluted with methanol and passed down an SCX column (2g) eluting with methanol
followed by ammonia/methanol (1:9). The basic fractions were combined and
concentrated in vacuo to afford the title compound (91mg). MS(ES+) m/e 472 [M+H]".

Examples 26-28

Examples 26-28 (E26-E28) were prepared from Description 4 (D4) using an analogous
method to that described in Example 25 (E25) by substituting benzenesulfonyl chloride
for the appropriate sulfonyl chloride indicated in the table.

Example Sulfonyl Chloride | Mass Spectrum
1-(Naphthalene-2-sulfonyl)-4-[4-(3- Naphthalene-2- MS(ES+) m/e 522
piperidin-1-yl-propoxy)-benzyl]- sulfonyl chloride [M+H]*
[1,4]diazepane (E26)

1-(4-Fluoro-benzenesulfonyl)-4-[4-(3- | 4-Fluoro- MS(ES+) m/e 490
piperidin-1-yl-propoxy)-benzyl]- benzenesulfonyl [M+HT
[1,4]diazepane (E27) chloride
1-(4-Bromo-benzenesulfonyl)-4-{4-(3- | 4-Bromo- MS(ES+) m/e 552
piperidin-1-yl-propoxy)-benzyl]- benzenesulfonyl [M+H]*
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berezyl]-[ B#diszappnsi (ER9et h nbllond¢ oI | oned by
1@%&@6@5&2&@5%&%) 3ﬂnl.ch@$d~c fract PIRAEBET e 540
438'”ed agdlconce rat in vg uotoa I\%B%] e title
EEHBBRIETOYRE (E‘ “%ﬁé‘ei Wit + Exanpl es
g Bzppane re prepared from
4 2q1g cavfananal ogogs TRIS(BE+] ®/d det
npl e ﬁ%@e stif
0 E)c}ar{%xﬁl hl ori dgg z {ﬂﬁé@appro rmate sul f onyl
P le gllLfJ‘\n\lL

Chl ori de Mass Spect rum

Exaﬂgﬁmht hal ene- 2- sul fonyl )-4-[4-(3- Napht hal ene- 2-

0
PR P Rt st S imetdagHe teaa
1-(4- FI uor o- benzenesulfonyl) 4-[4-(3- 4-Fl uoro-
M5(ES+) mfe 490 piperidi - propoxy) - benzyl ] -
benzenesul fonyl [ MtH] + [ ze ane (E27) chloride
1- (4- Brono- benzenesul fo yI 4 4-(3- 4-Brono- MS(ES+)
nme 552 piperidin-1- ropox)-bent 1| -
benzenesul fonyl [ MtH] + 1 WD 2004/ 035556
PCT/ EP2003/ 011423 [ 1, 4°@zepane (E28) | chloride
NH

The title compound (E32) was prepared from 4-{4-[4-(1-phenyl-methanoy!)-piperazin-1-
ylmethyl]-phenoxy}-piperidine-1-carboxylic acid tert-butyl ester (D7)
using the method described in Description 4 (D4). MS(ES+) m/e 380 [M+H]".

Example 33

1-{4-[4-(1-Isopropyl-piperidin-4-yloxy)-benzyl]-piperazin-1-yl}-1-phenyl-methanone
(E33)
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Exanpl es 29-31 Exanples 29-31 (E29-E31) were prepared

fromDescription 4 (D4) using an anal ogous nethod to
wao ba/osksscri bed i n Exanpl e 25 (E25) by substi t RCT/RP2003/011423

benzenesul fonyl chloride 5 for the appropriate

sul fonyl chloride indicated in the table foll owed by

further purification by colymm chromatography on

silica gel eluting with a(nL e of .880

amoni a/ met hanol / di chl or (0.5:4.5:95). Exanple

Sul fonyl Chl ori de Mass ectrum

1-(3,5-Dichl oro-benzen | fonyl)- 3,5-Di chl oro-

MS(ES+) nmfe 540 4-[4- (3 pi peri din-1 -yl -propoxy)-

benzenesul fonyl [ M-H] + B’qg - 1,4 diaze ane (E29)

chl oride 1-(3,4-Dichloro- ﬁﬁenesul fonyl)

3,4-Dichloro- MS(ESt) nie 54
Theditle £ofripophd 233 was ])re;plaremfupnﬂyphenblih@eil?e(glplgeﬁdinyﬂ-yloxy)-

. od described in

benE ;'J'ﬂJ raQ ”F me’tﬁ'anﬂnéj @iﬁaﬁ&‘?gﬁt{%}ﬁ(g) sif Ig/ﬂgno- Sescribes
Desg t'°m917< B gl

ane- 1- benzenesul f onyl
[ MtH] + Sulfon I}-benzonitrile (E31) chloride 10

Examsiggde 32

Lraihe (RbB&&INHU-Jroky - ~1RIPEpASA
Gk B s fpof i
tﬂﬁ )E32) was prepared from

4-{4-[4-(1-phenyl - met hanoyl ) - plpera2|n 1- 15

yl net hyl | - phenoxy} - pi peri di_nd- 1- car boxyl i ¢ acid
tert-butyl ester (D7) u3|ﬁ§\%%§jzethod described in
Description 4 (D4). My $7Jni 80 [ MtH +. Exanpl e
33

1-{4-[4-(1-1sopropyl-pi i di n-4-yl oxy) - benzyl ] - pi pera
zin-1-yl }-1-phenyl - net hangne 20 (E33) -32 WO

2004/ 035556 PCT/ EP2003/ 0114 3 I NN / O ~Y NI
The title conmpound (E33) was preépared from

1Pﬂt%rﬂ}zlq 1[4-¥pnbénc[u4c4(ywx9)e15ér&w1 ﬂ:evézmcy methanone (E32) (150mg,
2GRN el ShAa %rég%hé%&ga ROS08 Witk m&e% AEBHEinane

(009t &Qmmog Rotassiun-FRriponate (132mg, 0. 96mmol) and potassium iodide
(159mg, 0.96mmol). The reaction mixture was heated under reflux for 24 hours. The

mixture was allowed to cool to room temperature, acidified by the addition of glacial
acetic acid and passed down an SCX ion exchange column (2g) eluting with methanol
followed by ammonia/methanol (1:9). The basic fractions were combined and
concentrated in vacuo to afford the title compound (76mg). MS(ES+) m/e 438 [M+H]".

Examples 35-37
Examples 35-37 (E35-E37) were prepared in accordance with the following general
synthesis:

The appropriate acid chloride (1.1 eq) was added to a mixture of 1-[4-(3-piperidin-1-yl-
propoxy)-phenyl]-piperazine (D11) (100 mg; 0.33 mM) and potassium carbonate (55 mg;
1.5 eq) in butan-2-one (2 ml). The resulting mixtures were stirred at room temperature
for 3 hours and then purified on SCX ion exchange cartrldges to afford the title
compounds.

Example Acid Chloride Mass Spectrum
1-Cyclopropyl-1-{4-[4-(3-piperidin- | Cyclopropane MS (ES+) m/e 372

-33.



5 Exanple 34
1-(4-{4-[1-(2- Met hoxy- et hyl ) - pi peri di n-4-yl oxy] - benzyl
W? 2(m|4406158t2| n-1-yl)-1-phenyl - net hanone (E34) OPCDEP200%011423
noo
1: Phle‘nyl 1-{4-[ 4- (pi peri di n-4-yl oxy) - benzyl ] - pi perazin
- I-yIy-pernar Ur]e EsZ) | S
GO BB B RRI A e | SRR S5 rﬁg P
ylimethiaoone (E3%et hoxy- et hane_(n 08l mrol)
1- pﬁ%@m{?ﬁ% @.brp@ﬂﬁ.ha 3(1-134’IB3HZ<E/| Qﬁlrrmté) oS (ES&hméa%ﬂﬁ
o) . The reaction pyture was
PrRE ghe %l u1 or |24 hour Th %\)Fﬂ
mﬁlhlaﬂib@i(Fﬁ@) cool to—roomit amr)allr afu © m Xt o e"vvas

uL‘UTC, I UI ITC

1-4@jgtiticrioroghenyrti{44-(qacetdi4 acid and paM§e(§Sd‘bWr‘ﬁ o
?&?ﬁllﬁ-@gl S@%B%%eﬁﬁ -umm | [enioreberidoyy W IMHIEL hanol
piperagin: 1= L RauIORE (EsATe NaRrige1: 9) - The basic

cofbired—and concentTrated T vacuo to
afford the t|t| e conmpound (76ng). MS(ES+) We 438
Exarhplesl]3s-39 20 Exanpl es 35-37 Exanpl es 35-37 (E35- E37)

ﬁ%@g@!ﬁ 3b)"wér%ﬁ5?é&a?@&ﬁow 13- ttﬁpérmnd BOpEeHehahyl-
A S R e
5 respectyplyxy) - phenyl | - pi perazine (D11) (100 rrg O. 33 mV)

and potassium carbonate (55 ng; 1.5 eq) in

Egoclajr[n%lq Z- gPe (2 m) The resulting | Rjast GgeetrioRi ©

11ﬁ1nenvlr1eﬂi B 5%&%@%@1@?%&@% ::;lrt W&gd‘{asst)@r}ﬁf‘bgﬁ@”'”he
héﬁﬂl]&)lperaﬂpdwh}elmethﬁnmm(lEéB)ﬂm d Chloride Mass Spectru
1%’39 rro- dny -1{% b‘bg eridin@Lyidi hv ES-*F)fnﬁleaME[N)VB-!]E’S+
I A é 4} ag}% PCT/ EP2003/ 011423 _
p'P-pWY B}S PPEIFFERTY 0%i n-11 carbonyl chloride
- met hanone E35

1 Phenyl 1 {4-[4-(3-piperidin-1-yl- Benzoyl chloride

Exa Eot 21 rrmeteh408 propoxy) phenyl ] - pi perazin-1 -yl)-

Exampies 49-45 (PGP BREnBPPared i ageprdance yith tng folwiag gepers
10 syntA@sis: pi peri di n-1-yl - propoxy)-phenyl]- D chl orobenzoyl
[MtH +. i erazin-I- | -nmethanone (E37) chloride

The appropriate sulphonyl chioride (1.1 eq) was added to a mixture of 1-[4-(3-piperidin-
1-yl-propoxy)-phenyl]-piperazine (D11) (100 mg; 0.33 mM) and potassium carbonate (55
mg; 1.5 eq) in butan-2-one (2 ml). The resulting mixtures were stirred at room

15 temperature for 3 hours and then purified on SCX ion exchange cartridges to afford the
titte compounds.

N

)

Example Sulfonyl Chloride | Mass Spectrum
1-Methanesulphonyl-4-[4-(3-piperidin-1-yl- Methane sulfonyl MS (ES+) m/e 382
propoxy)-phenyl]-piperazine (E40) chloride [M+H]*.
1-Benzenesulphonyl-4-[4-(3-piperidin-1-yl- Benzene sulfonyl MS (ES+) m/e 444
propoxy)-phenyl]-piperazine (E41) chloride [M+H]*.
1-(3,4-Dichloro benzenesulphonyl)-4-[4-(3- 3,4- MS (ES+) m/e 513
piperidin-1-yl-propoxy)-phenyl]-piperazine Dichlorobenzene [M+H].

(E42) sulfonyl chloride

Examples 43-45
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Exanpl es 38-39 Exanpl es 38-39 (E38-E39) were prepared
from1l-[3-(3-piperidin-1-yl-propoxy)-phenyl]-
w@r@ensssscie (DL5) using the sane procedure as PEFEP10bEC1423
in Exanples 36 and 37, 5 respectively. Exanple Mss
Spectrum 1- Phenyl - 1-{4-[ 3- (3- pi peri di n- 1-yl - propoxy) -
E)5 (BEAS-ERD) \Lé\% jpared rom1 -[3~(3-piperidin-1-yl-propoxy)-phenyl]-

B )
pinkraged § 1§3¢§|n86*ﬁ © BFiBR procetiie AR SpoeHeg I Erpples £0, 1 aqie2
resp@v@lyme AT7 [ MkH] +.

pr opoxy) - phenyl ] - pi perazi n- 1-yl } - net hanone ( E39)
Jé%ml Fes 40-42 I:xarrpl es 40 42 (EA40- Ezlmaswﬁeowuelpare

WA ST I AR AR VL ST PRSI
vaspaxidetienyil-pipeniaziner(E48f  1- [ 4- ( 3- pi o §li-d] -

L \HenP& QPEM)JnﬁﬂLeBYbl |&rﬂfﬁﬁilgge (D11)wmd @é@i—)rfﬁfe 44433
{}ng&gnx p%ﬁgﬁﬁp)bﬁn@zf?lafﬁgg ?gf gt ngn%\ilﬁHf‘q ere

L] L Ur o wWorT T

$+(8 Ad@lcldorommaerl@utp@npﬂréﬂ%rﬁ?e for 3|MutESAndetdién
P Yipifidifc - propoXy -stieng i piparashec@aby | dggui+Hpr.af ford t he
t1tTe conpounds. Exanple Sulfonyl Chloride Mass
Spect rum_ 1- Met hanesul phonyl - 4-[ 4- (3-pi peridin-1-yl-
Exaypples#8-4ul f onyl MS (ES+) mie 382
Exqmplpo4§07 (B4R ELT > wenparepared in(d&¢oidaots with the filiowing general
sy mhddgnzenesul phonyl - 4-[ 4- (3- pi peridin-1-yl - Benzene
sul fonyl M5 (ES+) nife 444 pro ox -hen | - i erazine
(E41) chloride MtH + -
The)apprepriaie spRANALS (141 qu veaﬁ adsﬁedio ﬂ/$4 (%Blpyﬂﬁmé -¥-PEopOXy)-
pheiyf}pipethzinel(Dy) (1D0apexy 33 pilriry blitapiZparea2imi@ The resulting
ml%r‘égl/\/%Fé)QWéﬁeﬁ?oc{Méﬂ eralufe@) 3 PBLISUhd!th&b@ifled®n SCX ion

004/ 035556 PCT/ EP2003/ 011423
ex‘%ﬁ%?@'%?%ﬁﬁ? e QMRS epar ed from

1-[3-(3-piperidin-1-yl-propoxy)-phenyl]- piperazine

H—

N—r

E%blwsi ng the same procedlsbeyafatdescri bed i Mass
Exarrpl es 40, 41 and 42, respect ively. Exarrpl esﬁ@aﬁm,

R LT TSRSV bty . FHORYROCRARe | el VB4R i
by piperdzirige hzerbexylicavishy | - 4- [ 3- ( 3- pi peri di n-423/M+HVB
bﬁ&’y)an)ﬁ@e fb) propoxy) - phepyl ] - pi perazi ne (E44) MH +.

4-[4-(3-Piperidin-1-yl-propoxy)- 3,4-Dichloro MS (ES+) m/e
phenyl] piperazine-1-carboxylic acid | isocyanato benzene 492 [M+H]™.
(3,4-dichloro-phenyl)-amide (E47)

Example 48
4-[4-(3-Piperidin-1-yl-propoxy)-phenyl] piperazine-1-carboxylic acid
cyclopropylamide (E48)

A

To a solution of 1-[4-(3-piperidin-1-yl-propoxy)-phenyl]-piperazine (D11) (150 mg; 0.49
mM) in dry dichloromethane (3 ml) was added drop wise a 20% solution of phosgene in
toluene (0.5 ml; ~2 eq) and the resulting mixture stirred for 1 hour. The solvent was
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1-(3,4-Di chl oro benzenesul phonyl)-4-[3-(3- M5 (ES+) W
513 piperidin-1-Yl-propoxy)-phenyl | -piperazine (E45)
WOR(G44/035556 Exanpl es 46-47 Exanpl es 46-47 ( E46- BEAGY/ER®0DE011423
prepared in accordance with the follow ng general
synthesis: 10 The appropriate isocyanate (1.1 eq) was
added to 1-[4-( i peridin-1-yl-propoxy)- .
remenesiiyl qvamrpwaandn@e(r saulng wiots F?ﬁy"debd'%‘y'?‘ﬁ\% W
dichléragthaned@emif. 2rriskhylantine (0.¢4 wiit2 e wasi added éxllowed by
cycl%ﬁrbé}flgrql(rj:@go 4 %@;‘?’ EQEQ?J ﬁ\%%&tufé%tlrr%d heureshaung! TtHe&fdlvent was

cartridge
i Canel s v SR T R e T
3% rhefhanfldn mcpnerommhaae tqaffom tbpdwg)compgmwaﬁ% ﬁ@'&% 5Rng)
MS E@:ﬁ-ﬂ))m/g‘@w ey ] pi perazi ne-1-carboxylic acid 423
enyl ani de (E46)

[|4 3- Pi peridin-1-yl -propoxy)- 3,4-Dichloro M5 (ES+)
Exaplef@a0| | pi per azi ne- 1- carboxyl i c acid i socyanato
Exabhplezet9ssUE29{Ba0vere praparedifcoim dn{ay(aqgnemdln-aml-@rpppm)mhenyl]-
pipetaifeX @B} sifid - dafnd SroBbdiRé b8 dBschibed irPEmaNys 46 bRt ]

| perazi he-1 -carboxylic acid cycl opropyl am de (E48)
resrfc)ac Y§Y'N 20 20 To a sol ution of

-[4-(3-piperidin-1-yl-propoxy)-phenyl}-piperazine—
lEkla)nmé.SOgrrg 0. 49 nmﬂe/l n Iolr%/ di c%m-’;ﬁmﬂm (3 )
Y5338 RSk O B E0g) SREATO! UL T ON (ahiSRESSHARE43Y

o ﬂ&gﬁ pgrbOMmaCI g amide E4bs MRS LAl
F’MEmwm&ymopmmhe@M]by evaporM8i(6&+hme 49%
f%éréin{w Mﬂbb%/li@ Aiismetoved i n [orH]*.

di e (4 n1 . Trlethylamne(o 14 m: 2 eq)

v t—by——cyctopropytaninme (01 m ;3 €Q)
and the m xture stirred for 18 hours. The sol vent was
Exansple\sad by evaporati on in vacuo and the residue

1-(:19%155@@% -OHE i) S4-14-@RP pRtidf $i- Eiédp“& Ysgh&mﬁ] Bifer@iine (E51)

romethane to afford the tit compound as a

white solid (155 %\MS (ESt) nfe 387 [ MtH| +.
Cl P\G

QOMNO

Tris(dibenzylidineacetone) di palladium (0) (5 mol%; 23 mg) was added to a mixture of 1-
[4-(3-piperidin-1-yl-propoxy)-phenyl]-piperazine (D11) (150 mg; 0.49 mmol), 3,4-dichloro
bromo benzene (160 mg; 1.2 eq), sodium tert-butoxide (71 mg; 1.1 eq) and racemic 2,2'-
bis(diphenylphosphino)-1,1*-binaphthyl (7.5 mol%; 24 mg) in dry toluene ( 3ml). The
resulting mixture was heated at reflux under argon for 18 hours. The reaction was
allowed to cool to room temperature and diluted with ethyl acetate (10 ml). The resulting
solids were removed by filtration and the filtrate evaporated in vacuo. The residue was
purified by column chromatography on silica eluting with 3% methanol in
dichloromethane to afford the title compound as a buff solid (45 mg)

MS (ES+) mle 448 [M+H]™.

Example 52
1-(3,4-Dichloro-phenyl)-4-[3-(3-Piperidin-1 -yl-propoxy)-phenyl] piperazine (E52)
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Exanpl es 49-50 Exanpl es 49-50 (E49-E50) were prepared

from1l-[3-(3-piperidin-1-yl-propoxy)-phenyl]- 10
w@r@ensssscie (DL5) using the sane procedure as PEFEP10bEC1423

i n Exanpl es 46 and 47, respectively. Exanple Mass

Spectrum 4-[3-(3-Piperidin-1-yl-propoxy)-phenyl] M

(ESt) nmfe 423 pipeL ine 1-carboxylic acid

phenyl am de (E49)

4-[ 3-(3-Pi peri di n%1-Yl ﬁﬁppoxy) phen MBS (ES+) me

492 pi perazi ne- 1- carbo hd“%éy - di chl oro-

[ MtH] +. phenyl) am de (E5 anpl e 51 15

I eri rLOpPOX
TSR S R AR o iR
p"“%’?& £§'9 erﬁ@éf&ee SH@F agidegaliesdn Example ISERD). %
MSz(ES@;yn/e\/aésMﬁﬂa to a mxture of 1-

[4 (3-pi peridin-1-yl-propoxy)-phenyl]-piperazine (D11)

é 53; 0.49 mol ), 3,4-dichloro 20 brono benzene
1 2 eq% sodiumtert-butoxide (71 ng; 1.1 eq)

H?!d 3A[4(4~{[3-(1-piperidinyl)propyl]oxy}phenyi)-1-
Plpbrﬂwlmmgﬁmhw-pﬂﬂMe)IEﬂa)l b| naphthyl (7.5 nol% 24

mg) in dry toluene ( 3pi %tlng m xture was
heated at refl ux urgder ours. The

reaction was allo @a cool to roomtenperature and
diluted with ethyl acetiate (10 m). The resulting

A s@ﬂltlbﬁlsof\&ﬂllﬁ)ré-@ﬂ‘ﬁ’éﬁ)ﬂ ¥inbibleld @érb&@n@%@gt ['Wofddﬂ Séi ?M] (35 mg)
ande Vaﬁ’ ?%e‘qodréé{'“ﬂ?}qﬂgiéﬁy}&ﬁ?“@g'p&ﬁfmeng i a0 mo) in

ne;j (fm )dY"éﬁItEﬂa WA rkengetriazaldrdoxytripytrotidisophosphonium
hexeﬂmqjgphmsphatea (B4 f rr@@)l and (Heateq) inMa (rhigrowalt € (BBR™ Discover

mictdiavby at 1B3@RIr S fih. Sfhe reactlon ngureevF/?s dcoanntr?ted in vac:&/lo and

n yl-pro

p”rj;eéﬁ %%’e E%%eq% ekl é“%@é b ang SeainaBepeia (107) folowed

FERteshaa preparative tongivent/® e cPhpouind (2 mg). LCMS RT
= 2.40mpo, VB (MEFD) was prepared from

1-[3-(3-pi peridin-1-yl -propoxy)-phenyl]- piperazine
5uﬁéng the sane nethod as described in Exanple 51
(ESt) me 448 [MrH +. 5 Exanple 53

The following compounds were prepared in an analogous manner to the process

described for E53 from D11 and a known appropriate acid, with the exception of
Example 57 which was prepared from D11 and D17.

Example Structure RT Mass
(min) ion
(M+H)"

54 — N 2.37 448
N k/N\C 450

55 2.26 464
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mn,
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at ed
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Exam
. Exanpl ¢

ty+ 54 2.37 448 S
7 WD 2004/ 035556 P

c 5

D|2§_3§7
b Stru

VN 45
ST/ EP2

7 2.40
—~N 2.32 474 O

whizgh
cture
0 ~Na 5
003/ 0114
539 N

S
Mass

50

23 56

541 O

59

2.56

539
541

60

2.54

546

61

2.80

536

Example 62

(1-Methyl-3-{[4-(4-{[3-(1-piperidinyl)propyljoxy}phenyl)-1-piperazinyl]carbonyl}-1H-
indol-2-yl)acetic acid (E62)

(:iy’<:i>/0\/“\/d::>

N
\

OH
O
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CHCH3 ~OH , 59 N~ 2.56 539 541 ON 8 ~\ ~oH 60

N~ 2.54 546 N\ OOOCH3 OH CH 61 2.80 536 &LNOL
WO kdoumBEBR@npl e 62 PCT/EP2003/011423

(1-Methyl-3-{[4-(4-{[3-(1-piperidinyl)propyl]oxy}pheny

|')-1-pi perazinyl]carbonyl}-1 H 1 ndol-2-yl) acetic

/ 035556
ac' qlr-f Eggs?fgnaﬂzé ACCERIEY 4%?-?éf<ﬁwpeﬂdmy'>pr°py'1°xv}pheny') 1-
pup(srazmﬂWborad}{’[M4r(d4>1-g-[yeac(e1atp| 5§®)| [@|4nyg]) iproptheholx@}phenyg water
[0.8 )éﬂ]l/vaspﬂr@ﬁécﬁwnm@i\l] SRIPOR rbxuie anatvgérs) l?é"a@écﬁ&r?der reflux for
a
2 fo 1he reafudiPhoilr DA R nened Jut, AaoPBbAE agq 1 it room
tempesgtute- Jhadrastion mixture ,was;_com:enﬁ@éedr @a@qUQrﬁf\‘i’l partifioseddstween
ethyLanetdie dndiviaiterhYide oggahizrphasawas dfiddand Fordentrate b vacuo to give

thel tRIBRBIMbUA®(20TH8). Neaas I Q135Wﬁe51\ge(§4 Acentrated in
vacuorngnd pgart|?)| oned between ethyl acetate and

wat er. The organi ¢ phase was dried and concentrated in
Ex3mplebd 0 give the title conpound (20 ng). LCMS RT =

1-(2-Naphthay))-&1B(3- ppelidir=tghpopoxidphéhyl]piperazine trifluoroacetate
(E6B) ( 1- Napht hoyl ) - 4- [ 4- (3- pi peri di n- 1-yl propoxy) phenyl ] p
|pera2|netr|fluorcegate (E63) / I o\Y Il N

JQ
\©\O/\/\
E63a: 4-[4-(1-Naphthoyl)piperazin-1-yljphenol
OAE
.,

To a stirring mixture of 4-(1-piperazinyl)phenol (5.54 g) and triethylamine (10.83 ml) in
dichloromethane (140 ml) was added dropwise, 1-naphthalenecarbonyl chloride (9.83
ml). The resulting reaction mixture was stirred under a nitrogen atmosphere for 3 h. The
mixture was partitioned between dichloromethane and water and the organic phase was
washed with saturated brine, dried (MgSO4) and evaporated to dryness. The residue
was suspended in 6:4 tetrahydrofuran-methanol (370 ml) and treated with a saturated
solution of potassium carbonate in methanol (45 ml). The mixture was stirred at room
temperature under a nitrogen atmosphere for 20 h. The solvent was evaporated and the
residue was partitioned between dichloromethane and water. The organic phase was
washed with saturated brine, dried (MgSO,) and evaporated to give an oil (15.5 g), part
of which (14.5 g) was purified by chromatography on a silica SPE bond elut cartridge
eluting with 10% -80% ethyl acetate - cyclohexane gradient to give the title compound
(8.99). LCMS RT = 2.97 min.
E63b: 1-[4-(3-Chloropropoxy)phenyl]-4-(1-naphthoyl)piperazine
Was prepared from 4-[4-(1-naphthoyl)piperazin-1-yljphenol (E63a) and 1-bromo-3-
chloropropane using the same method described in Description 9 LCMS RT = 3.59 min
E63c: 1-(1-Naphthoyl)-4-[4-(3-piperidin-1-ylpropoxy)phenyl]piperazine
trifluoroacetate
1-[4-(3-Chloropropoxy)phenyl]-4-(1-naphthoyl)piperazine (E63b) (27 mg) piperidine
(0.033 ml), potassium carbonate (46 mg), potassium iodide (56 mg)in 2-butanone (2 mi)
was heated to reflux for 36 h. The solvent was removed at room temperature by a
stream of nitrogen gas. The residue was dissolved in water and dichloromethane. The
-39.
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N(j E63a: 4-[4-(1-Naphthoyl)piperazi n-1-yl]phenol N
/ NOH 15 To a stirring m xture of
wa2q020pEsper azi nyl ) phenol (5.54 g) and tri et hyl BeI/RR2003/011423
(10.83 m) in dichloronethane (140 m) was added
dropwi se, 1-naphthal enecarbonyl chloride (9.83 nl).

org%r%}? ?‘Wa t%@%ngi téoing?nt?)%%éj E%\eﬁ%ﬁfﬁé %J’Z rniéjssu{i]ige l’teol"j‘preparatlve
HPlpﬁ?q Give tedilclsemReERr (B3mo - VS INRAE. EnainESSYe aHa 46 MHH)"

organi ¢ phase was washed with saturated brine, dried
dn1e$84.78nd evaporat ed to dryness. The residue 20 was
4 tetrahydrof nol (370 . m. ), an .
Exampi%t Sh7hiefp Brebalelh AR AP NG A Geae PP deBibed i
Exagpldofide efrpm nkltdéneilorppmpaxyphenyid-4ri! ﬂa@h@wmp@tazme ed0.067
mmaf), thecapprépeiae sedamdaryuanpe @.0kd) poBsiamoabbeste (59 eq), and

potg:g L{Fn | one@q%)\é Fn %gta‘?ﬁﬁg?ﬁ %IdeﬁQq)r&gEts W@F‘é gkliﬁﬂewa‘éy mass

d'reBFeﬁ'a?H GPISRAGHV \KBQF@/@ ?ﬁorgawndataé&y@r%%@ dri ed
(MgSH) and evaporated to give an oil (15.5 g), part

Exéﬁﬁpléf whi ch (14. Ssighctids Purified by eqromappgsaphy on

a silfca SPE bond elut cartridge € 3’1“" g|wifl 10%
-80% et hyl acetate - cycl ohexane gra tito i,yﬁL t he
__titlel conpound (8 9g) . ICMS RT = 2/ 97 nmipl b:

64 1-[4-( 3- ChI@f) poxy) phenyl ] - 4- (1-nahhé hoyl5q0 per azi n
e Was ; rom4-[4-(1-nap
ht hoy | pera |n 1-yl ] phenol (E63a)| and 1:brono- EF- 30

chl or ng the sane nethod described in

Descr | LCM5 RT = 3.59 mn H63c:

1-(1- I\Ia;mt hoy1')- 4- [ 4- ( 3- pi peri di n- 1}yl propoxy) phenyl ] p
65 | perag tr| fl uoroacetate 263 472

1-[ 4-% r\Q,J‘ ropoxy) phenyl ] - 4- (1-napht thyI ) pi pér azin

e (E63b) (27 ridine (0.033 m), potassium

carbopate (46 ny),, @t assi um i odi de| (56 ny)in

2- but@gnone (2 35 was heated to| refl u for Sér h.

The spl vent was| r ghoved at room tenperatu e by a

66 Streamof nitrQgen gas. The residue %g
wat er| and _di ¢hlor dnet hane. The -39 50(%
PCT/ EP20 [§QD1142 organi c |l ayer was sepafat ed,

conceptyated anggurifi ed by mass dj recteP prepaHatwe
HPLC itle conpound (23 ng). LCVB RTJ—

veq in
55%6

2.15 °m z 458 (MrH) +. Exjanpl es| 64-75 §
Exanp| es 64- 7 were prepared in an array tormat ysing
t he sfane net hod de ved in Exanp

o7 1-[4-(3-chl oroprop henyl ] -4-(1- ngzrigt?m?ylzqu perazin
e (0.067 nmol), -theoappropriate secondary anine (5.0
eq), jpotassiu onate (5.0 eq), Jand pbt assi um
iodide(50 in 2-butanone (2 m%. The| product/s

were purifi di rect ed autjo- pr epj rative |HPLC
to pr ﬁ@ the co‘]i%gunds as TFA salts.
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Exallm\[gleI % I CH
5-Fluoro-1-methyl-3-[(4-{4-[3-(2-methylpiperidin-1-yl)propoxy]phenyl}piperazin-1-
yl)carbonyl]-1H-indole (E76)

)
11
2 2.

1

OH

OH
N a’)
\

(
S
7
a
F /

E76a: 1,1-Dimethylethyl 4-(4-{[3-(2-methyl-1-piperidinyl)propyl]loxy}phenyl)-1-
piperazinecarboxylate

S,
O“@LN@

1,1-Dimethylethyl 4-{4-[(3-chloropropyl)oxy]phenyl}-1-piperazinecarboxylate (D9) (1.6g),
was dissolved in 2-butanone (10ml). Potassium carbonate (1.38g) and a catalytic
amount of potassium iodide were added, followed by 2-methylipiperidine (0.99g). The
mixture was heated at reflux for 72 h under nitrogen. The reaction mixture was diluted
with water and extracted with dichloromethane. The organic phases were separated
using a hydrophobic frit, combined and evaporated in vacuo. The residue was purified
on a 100g silica SPE bond elut cartridge, eluting with a gradient of 0% to 20% [0.880
ammonia-methanol (1:9)]-dichloromethane mixtures, to give the title compound (1.66g).
LCMS RT= 2.48min.

E76b: 1-(4-{[3-(2-Methyl-1-piperidinyl)propylJoxy}phenyl)piperazine

@

1,1-Dimethylethyl 4-(4-{[3-(2-methyl-1-piperidinyl) propylJoxy}phenyl)-1-
piperazinecarboxylate (E76a) (1.66 g) was dissolved in dry dichloromethane (25 ml) and
stirred under nitrogen. 50% Trifluoroacetic acid in dichloromethane (5ml) was added,
and the mixture was stirred at room temperature for 4 h. Saturated sodium bicarbonate
solution was then added and the mixture was extracted with dichloromethane. The
organic phase was separated using a hydrophobic frit, and evaporated in vacuo,
however, most of the product was in the aqueous phase. The product was removed
from the aqueous phase using an OASIS cartridge, washing with water and eluting with
methanol, and further purified using an aminopropyl bond elut cartridge, eluting with
dichloromethane and then SCX cartridge, eluting with 50% [0.880 ammonia-methanol
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PCT/ EP2003/ 011423 Exanple 76 5-Fl uoro-1
WO pwt3dss@3- [ (4-{4-[ 3- (2- et hyl pi peri di n-1-yl ) ppPCPBR2OP3/011423

phenyl } pi perazin-1- yl)carbonyl]-1Hindole (E76) r ND

r_j 5 E76a: 1, 1-Di nethylethyl

4-(4-{] 3-(2-nmet hyl - 1- pj i di nyl I [.) -1
bR e PSR SR K e
m/z4= 318 (M33)chl or opr opyl ) oxy] phenyl } - 1- pi per azi necar boxy!|
57? E5mrdﬂnﬁghyl-ﬁ-m-§§%§gkﬂﬂ%’)iberi%‘rrb'lu-t ?nonio( 10m ).
MBI et EReR s 1 10 s
A QU Py BB PO (TOl67S CoP R R & D) LM
benzefiibz-1F0)-N72, N Nistetramethiyturagem tetrefigorobarste kBT)Xb@me) in DMF
(1 M@ﬁ#ﬂiﬁé&bﬁ{%yﬁm%mwowﬂm viststiped st M rhin before 1-{4-[3-(2-

. [
me@x@gggﬁﬁ%Fpsgﬁ%ﬁ@gpﬁfp?ﬂ?"%%“%ﬁé§’°’%’-ﬁ§* BoEEAMELES m was
addggc (fhe mibre was glifeedigas 1§ and theg Coaﬁefafai%@f?ds‘%f|f¢%e%pﬁssure-
Théxesiduewas puefied byl§BF iar e»tdwalgga/\d:hrhmatogra;ﬂiy@mtam?bcm%Qadridge
(1g20Phd QarfRfe WasaEERBY A RidAARI (3(rhh) Bhd 1Kl SrabgE RS WRe2M
amiRotiagh Fiethanl &4 8! (gile tho G BB (15 i Pems K242 min,

ESve miz{493-(MHVEt hy| - 1- pi peri di nyl ) propyl ] oxy} phenyl ) pi p
erazine 0 11 :~j O-~N 1, 1- Di net hyl et hyl

Exffp&l@é{ﬁﬁzﬁz' EEt hlyl - i pi peridinyl) at 76
XY, en -1- pi.perazi necar haxyl at e . a) .

EXTPIER. 76310028 B aPRATat I S0y B G DA ARED oo of the
appapptiate Gagaxyke d@cidntet mineh dg AMF 535 Tl fango pos@etioncof O-(1H-
ber@_@’ir?zblm—ﬂb—NjN,N,N%ﬁﬁamﬂ@@m)mwaﬁaf&dﬁ@ﬁbr?ar(dﬂrgtﬁ (0.15mmol) in
DME (68'hfh %ﬁéd@édp% t abrﬁiﬂé?%.tz%l?\%b?‘_t Hadh igms haken rmanually

at ur at'ed sod| um bi cgrpbonate sol ution was. t he d
anciataed s TRITD PRIOR SO AL i ARATRRTELS ERPGRIIEHSHES Tom D1e-
D23 heD4& inghinicesp hbiSxanpie 98)dp &63 rerdol g DYF 40 15yab viah @Biled to each
reatfidrt mix@ite. PGS Wk Ight tY RE4HA, oveRAYIRVIBF approsimatdly 18@ at room
terfePAUE! M8 Ad\dNAINELUSIANRRe J51Br DPEURLAH sox-2 sPE

enoved fromthe aqueous phasé usi n aP #
carfidoe (1 @lgeThareartideg Was: Washied eithamegthanck G%n'a )\@ngihe product eluted
witirvhanwhoniari niethared(2.6umi)f intxd presivaighed véais. nofheogyiiitions were
evapBRfle@ i tdrfisEr bl @ gBhdllatN® MoliBle the products (Examples 77-222).
Examples 151, 154, 162-171 and 206-222 were further purified by mass directed auto-
preparative HPLC to provide the products as trifluoroacetate salts.

Example Structure RT Mass
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) (M+H)"
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O
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W th

title conpound (0.94 g). LCM5 RT= 1.01 min, EStve mz
= 318 (M+H) + E76c:
S- Flugro- 1-methyk-3-1(4-{4-13-(2- pL,Rer 1 di h- 1-

8 yl ) pr gpoxy] plreﬂ erazin-l-yl)c trQEJB?an) 4?-21 H i ndol e
5 A sal utionnof) 5- oro-1 -methylql
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t et r afil vorgporat,e~( TBTU) (56rrg) in|lDMF (1 m) and
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IFFIITCIUIC 1 {$3 (2'

79 et hyl|pi per i ' pr opoxy] phenyll PAi%er88i ne (E76b)
(21.3 {ng) in} 5 mM) was addéd. The m xturte was
stirred 18 h and then concentrated ynder reduced
pressyro 0 Th&“xesi due was purified by SPE i on
exchan tog:aphy on an SCX-2 cartridge 19).
The cartridge/was washed w th net hanol dS m) ar%d t he
produgt—etuted—wth—2M—amonia—+narrethaneo—(2-5 ),
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nmol ) |i 0.5 m) and a solution of |O(1 H
benzotiri azol-1-yl)-N, N, N, N -tetranethyl uroni um

gq Letrafruoroborape (TBTU) (0. I5mol) iﬁE L (0% nl)
and dili sopr orpyk am ne (0.2 mol )2: achvi al |was
shaker I nd stood for 10 mn, beforeja
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m xt urle. Th VIJ:ILS were left to stand overnight |for

82 approXi mately 18 fih at room t enper atge.| 4Bach sc&l ution
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SPE da /@d@e)( 19 The cartridge|was yvashed WIJth
met hano m) and the product el yted 25 with 2M
amonild i n met handl (2.5 mM), into{pre-weighed vials.
The sql Ui gis were evaporated to dryness on the
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g3 Exanplies 151, 134, 162-171 and 20642322 wegg furfher
purifiled by ected auto- preparative HPLC to
provi de @du as trifluoroacetat é salts. |30
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E225¢: 2-Chloro-4-[4-(1-naphthoyl)piperazin-1-yl]phenol
A mixture of 1-(1-naphthoyl)piperazine (E225b) (143.7 mg), 4-bromo-2-chlorophenol
(207 mg), tris(dibenzylideneacetone) dipalladium (4.75 mg), 2-dicyclohexylphosphino-2'-
(N,N-dimethylamino)biphenyl (4.91 mg) was dissolved in tetrahydrofuran (3 ml) and then
treated at 0 °C with 1M solution of lithium bis(trimethylsilyl)amide (1.1 ml) under nitrogen.
The mixture was heated to 70 °C for 18 h and then partitioned between water and
dichloromethane. The organic phase was separated using hydrophobic frit, and purified
on a silica SPE bond elut cartridge eluting with ag. ammonia-methanol-dichloromethane
(1:2:98) to give the title compound (81 mg) LCMS RT = 3.16 min.
E225d: 1-[3-Chloro-4-(3-piperidin-1-ylpropoxy)phenyl]-4-(1-naphthoyl)piperazine
formate
2-Chloro-4-[4-(1-naphthoyl)piperazin-1-yljphenol (E225¢) (37 mg), caesium carbonate
(81 mg), sodium iodide (2.3 mg), 1-(3-chloropropyl)piperidine (22 mg) in DMF (2.5 ml)
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dic zydethaneolﬁwmdlbﬁ%d tiLh gndraearaigdswashied: wigs an equal volume of
watgnddtsl, @dapdrated earidairifiet dyocskiromatography on Biotage (800 g cartridge)
eluting with ethyl acetate-hexane (3:1) to give the title compound. (34.8 g) mp 75°C.
E226hb: 4-(4-Acetylpiperazin-1-yl)-3-bromophenol

A solution of 4-(4-acetylpiperazin-1-yl)-3-bromophenyl acetate (E226a) (29.5 g) in
methanol (300 ml) was cooled in an ice bath to 15°C and treated dropwise with 2N
NaOH aqueous solution (87 ml). After 30min, the solution was poured into ice-water (1.7
L) and the mixture acidified to pH 6. The white precipitate was collected by filtration and
washed with water (0.5 L). Drying under vacuum gave the fitle compound (22.8 g), mp
212-4°C.

E226¢: 1-(2-Bromo-4-{[3-(1-piperidinyl)propylJoxy}phenyl)piperazine

A mixture of 4-(4-acetyl-1-piperazinyl)-3-bromophenol (E226b) (1 g) in DMF (10 ml) and
chloropropyl piperidine hydrochloride (0.72 g), Cs,COs (2.99 g), and Nal (75 mg) was
heated at 80 °C for 24 h. The mixture was cooled to room temperature and quenched
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Exanple Structure Starting RT Mass ion Materials

(mn) (MH)+ 230 D30 1.86 458 CND -73 WD 2004/ 035556
weRODABPESO3/ 011423 231 o~/ NO D30 1.78 444 CNCP@BEPIBH011423

1.82 458 CND M 233 D28 3.59 457 (N) N 234 a D29

2.18 457 "-~No CND F O \ \ F OH 235 D32 2.14 457 N's

./ 236 D31 1.67 459 & 459 &1.89 Cx~ CNJ \ \ |_N1 |\
with waler 1@ miyzhen exiracted with ethyl acetate and evaporated. The residue was

treatd {witt 2-nfldef{doBe.( HCPape 5 il of Water el Heated: fhesfiyk.) ethleyrehction
mixtark- \PésP&f B Yol @U i Ry WIEH \W& o ?fcpiﬂg ?:éa%ff%df\l DHlid plaflassmm
carbéé) 2004 ex rac e% %TbléPN?OO'%e resndue was purified by chrom'a\lt(?)graphy on

biotagef (40 (gchrmdg@mi@tﬁw with REIM-BIGH-Dirkr{¢:pe iy bive 1he tifke cempound
(0.861y) LOMBIRIT £ 658 rai) ES+ve N/z 3825 aB4i{lneR) of

2261 JA’FB%M{F%Q@HE”@“&G"FR“‘E@%@E opéﬁ Pyl an ﬁéy( 176
n:’“C'L RE'8GPBti on of 1-(2-bronoethyl)-

A sqlutioneafyl (ee@rnmp)%ﬁw piaridng)nremyoxgphanyl) d'p?ramlé (ER26¢) (0.86
) inmahhydrbes mEsMI (fl@vhl) raaRiC tric@yldrhike WOB4 ml) was cooled to 0°C and
naphthoyl chloride (0.37 ml) was added. The mixture was stirred under nitrogen for 48
h, evaporated to dryness and partitioned between saturated sodium bicarbonate solution
and DCM. The organic phase was separated, concentrated and the residue was purified
by chromatography on biotage (40 g cartridge) eluting with DCM-MeOH-aqueous NH,
(200:8:1) to afford the title compound (1.2 g). LCMS RT = 2.71 min, ES+ve m/z 536,
538 (M+H)".

Example 227
1-(2-Methyl-4-{[3-(1-piperidinyl)propylJoxy}phenyl)-4-(1-naphthalenylcarbonyl)
piperazine (E227)

A solution of 1-(2-bromo-4-{[3-(1-piperidinyl)propyljoxy}phenyl)-4-(1-
naphthalenylcarbonyl)piperazine (E226) (50 mg), tetrakis(triphenylphosphine) palladium
(0) (10 mg), potassium carbonate (38 mg) and trimethylboroxine (23 mg) in of DMF (1
ml) was heated at 150°C in a microwave oven for 10min, cooled, evaporated to dryness
and purified by chromatography on a biotage cartridge eluting with DCM-MeOH-
aqueous NHs (200:8:1) to afford the title compound (21 mg). LCMS RT = 2.63 min, 472
(M+H)*.

Example 228

1-{[5-Methyl-2-(methyioxy)phenylimethyl}-4-(4-{[3-(1-
piperidinyl)propylloxy}phenyl)piperazine formate (E228)
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was stirred under nitrogen for 18 h prior to quenching

Wth water. The reaction m xture was partitioned
wheimessssevat er and DCM and t he organi ¢ phase dpCEEP2003/011423

(MS™) and concentrated in vacuo. The residue was

purified by chromatography on silica SPE, 10 eluting

with a gradient between DCM and 100:10:1

DCM MeOH aqueous NH3 to g| ve@ he title conpound (51
LCVB RT= 2.54

ng) .

4-{2-]4- (8- QJ/I‘]OH/R 1- pi per azi nyl ] et hyl } phenol CNo
NN A solutio

8-[4-(2-{4-[ enyI nmet hyl ) oxy] phenyl } et hyl ) - 1- pi per azi

nyl ] qui nol i ne’' (E237a n dr m -
A smg\wlrg@‘(ﬂ methyb2- &memylangbem@éieéudg%f&a) @rﬁ/ 4 3%? )
pnpénawl)prdpw@(ywnedg)mﬁdwzme AN (40p6d))in dithieranestisarieo@ ml) was
trea'?édx\;vh’ﬁ ‘é%griﬁ:sqf :gﬁ flarith sod%ggtrfa%éto%go&bﬁydnﬁg Gartnﬁz OfHE resulting
at

SuSpRSAILIES SHTRS 3220 EdRcP ks rq#'g@%“@r%ﬁf%%aa?tsi%ﬁand

purified by niasa difpeted autoi pepanktivie RPIE tgive thedie\geawoursid. &h

LCME®RTLO 1 oMt M irdiqueous NH3) to give the title
compound (51 ng). 20 LCMS RT= 1.73 mn. E237c:
8-{4-]2-(4-{[3-(1-Piperidinyl)propyl]oxy}phenyl)ethyl]

Example#29er azi nyl }qui noline trifluoroacetate Was )

8-{pI(3(B-EdPiperidinyl)peopyiiohyb heayt metiayd]-1 wigeragaylt guBolie =

triﬂao%dgtéteégﬁgge mz 460 (MrH)+. 25 Exanpl es 238-244
Exanpl es 44 were pre ed in an anal ogous manner
to that described for 2?@

%nown starting
mat eri al s and those indixcated in e tabl e bel ow
Exanpl e Structure Startyp RT Mass ion -75 WO

2004/ 035556 PCT/ EP2003( 011423 Materials (min) MH)+
238 E237b 2.19 474 NJ OH F 239 D38 1.68 474 \

~| NCH FFOHd = | ] .
E229a: 1,1-Dimethylethyl 4-(8-quinolinyl)-1-piperazinecarboxylate

S
(/]

=

A solution of 8-bromoquinoline (28.6 mg) in dry THF (1 mL) was treated with 1,1-
dimethylethyl 1-piperazinecarboxylate (30.7 mg), tris(dibenzylidineacetone) dipalladium
(0) (1.5 mg) and 2-dicyclohexylphosphino-2’-(N,N-dimethylamino)biphenyl (1.6 mg). The
reaction mixture was treated with lithium bis(trimethylsilyl)amide (1M in THF, 0.27 mL)
and then heated at 75 °C for 4 h. The reaction mixture was cooled fo room temperature
and concentrated in vacuo. The residue was purified by chromatography (silica SPE
bond elut cartridge), eluting with a gradient between cyclohexane and EtOAc to give the
title compound (29 mg). LCMS RT= 2.86 min.

E229b: 8-(1-Piperazinyl)quinoline

A solution of 1,1-dimethylethyl 4-(8-quinolinyl)-1-piperazinecarboxylate (E229a) (2.5 g) in
DCM (60 mL) was treated with TFA (20 mL) and stirred at room temperature for 4 h prior
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240 NI o~~N D39 1.73 486 ~,. r N/ CH F OH 241

oM~ D39 1.75 473 CHO F F OH 242 D40 1.82 459 |~ ~
WO 2008/038B5 OH 243 ~J / | D41 3.01 459 r N ~ CreINEP1003/611423
0 F I7~~f/\/ FOH244 ~ | ~ D42 2.15 408 ~N\ FO F
E (D}| hExaln'pl et 2|454- 72 V\é) 2004/ 035556 PCT/ EP2003/ 011423
- enyl acetyl -4-[ 4-(3-pi peridin-1-
(o g i DIsb DB InG WHCHAGRIOCHNGADRt g G CTOATIE YamS as
wasHERN@rWALSE Qb6 (M§80,)(ahd concerfi@itatinh vacuwo. DV residue yasspyrified
by clyoRiato ga_p‘%/t Ni& Siglglfgﬁr'iog@é%flutin with gradient between DCM and
E “'i) eridrn-1I-vl Po enyl ] pi Q:[R/?éll\‘i—
100:{0:5 DY M ronasiguniNy o g e B e BB TE R Heis K=
0.68(@A. | ) and HBTU (19 ng). The m xture was shaken for 5
Ezzsgi: rg_{t[n@gﬁ.quﬂm“,{yg-_ piperhzatylIntsthylipheesiat ure overni ght.
ol yStyryl-trisamne (100 g ) and
pol ystyryl -i socyanate (50 g@\ re added and the
m xture shaken for a furthgr 208”\1?.

N

| NS

a

A solution of 8-(1-piperazinyl)quinoline (E229b) (126 mg) in dry DCM (2 mL) was treated
with AcOH (500 pL). A solution of 3-hydroxybenzaldehyde (88 mg) in dry DCM (3 mL)
was added followed by sodium borohydride (191 mg). The reaction mixture was stirred
for 16 h prior to the addition of water. The aqueous phase was neutralised with 2N
NaOH. The organic phase was extracted twice with DCM and the combined organic
phase concentrated in vacuo. The residue was purified by chromatography (silica SPE)
eluting with a gradient between DCM and 100:10:1 DCM-MeOH-aqueous NHs) to give
the title compound (133 mg). LCMS RT= 1.96 min.

E229d: 8-{4-[(3-{[3-(1 -Piperidinyl)propylloxy}phenyl)methyl]-1-
piperazinyl}quinoline trifluoroacetate

A solution of 1-(3-chloropropyl)piperidine hydrochloride (46 mg) in dry DMF was treated
with a solution of 3-{[4-(8-quinoliny!)-1-piperazinyllmethyl}phenol (E229¢) (43 mg). The
resultant solution was treated with sodium hydride (60% oil dispersion, 11 mg) and
stirred at room temperature for 16 h. The reaction mixture was quenched with water (1
drop) and partitioned between water and DCM. The organic phase was concentrated in
vacuo. The residue was purified by mass directed auto-preparative HPLC to give the title
compound (5.7 mg). LCMS RT= 1.83 min, ES+ve m/z 445 (MH)*

Examples 230-236
Examples 230-236 were prepared in an analogous manner to that described for E229d
from known starting materials and those indicated in the table below:

Example | Structure Starting RT Mass ion
Materials (min) | (M+H)"

230 H@L D30 1.86 | 458
O
N
()
N
| P
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Example 2

37

8-{4-[2-(4-{[3-(1-Piperidinyl)propyljoxy}phenyl)ethyl]-1-piperazinyl}quinoline
trifluoroacetate (E237)
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5 Exanpl es 248-251 Exanpl es 248-251 were prepared

according to the procedure for Exanple 247. Exanple
w®Reoyossse RT Mass (min) ion (MrH) + 248 0 3. PGI/AEPH03/N1423

I A\ NO/ O "'j 249 0 1.98 459 ™"I\I\ N 250 0 2.24 501

N~ NONIT \\ IN 251 2.14 465 -11 ONN N S 10 Exanpl e

252

1- (4- Car boxy- 1- napht hoyl) [4 (3 plper|d|n 1-yl propox
y) phenyl ] plpera2|ne dh (BFTPT UG gacet ate) (E252) 0 O
\' v.N\V N OHO" I o ution of ~- di napht hoi ¢ aci d
(50 mg) in DMF (2 s treated with a solution of

1- 15 [4-(3-piperiai yIpropoxy)phenyl]piperazine

E23 Dl1%4#%{%&('@%%@&&&)9%1@%"3@?3@0n‘ll Ll r%éwﬁwu 4‘

st and at room t enper at ur ¢ rn| ght. Water (100 I)
was added, then the mxggjﬂe fias concentrated to
dryness under vacuum a puri fed, usi ng reverse phase
HPLC, affording the tj conpo @" (80 ng). LCVMB RT =
2.36 mn. EStve niz H +. 20 Exanple 253 -78 WO

A scp{zg‘é)%/gj%;; 5p(|5peFr)e(1:z-||-r/1y[lE)Fc)u2181%ﬁ’r/1eo Ezéé)g) (1%6 nj;g% |n( g/b tlﬂ\?lg)(,f & LS) 08¢ Itreated

withrdiisbpropylethylbining- (126 (B) follpwed by a-seluiiorpelohtxyrpprestivii4-
[(phRhPRIeB) B8 1ddrEesd (277M§) in dry DMF (1 mL). The resultant reaction mixture
was stirred under nitrogen for 18 h prior to quenching with water. The reaction mixture
was partitioned between water and DCM and the organic phase dried (MgSO,) and
concentrated in vacuo. The residue was purified by chromatography on silica SPE,
eluting with a gradient between DCM and 100:10:1 DCM-MeOH-aqueous NH; to give
the title compound (51 mg). LCMS RT= 2.54 min.

E237b: 4-{2-[4-(8-Quinolinyl)-1-piperazinyl]ethyl}phenol

[§©

=

A solution of 8-[4-(2-{4-[(phenylmethyl)oxylphenyl}ethyl)-1-piperazinyllquincline (E237a)
(107 mg) in dry DCM (5 mL) was cooled to -20°C and treated with a solution of boron
tribromide (1M in DCM, 250uL). The reaction mixture was stirred at -20°C for 30 min
and at room temp. for 12 h. The reaction mixture was concentrated in vacuo. The
residue was purified by chromatography on silica SPE eluting with a gradient between
DCM and 100:10:1 DCM-MeOH-aqueous NH3) to give the title compound (51 mg).
LCMS RT=1.73 min.

E237c: 8-{4-[2-(4-{[3-(1-Piperidinyl)propylJoxy}phenyl)ethyl]-1-
piperazinyl}quinoline trifluoroacetate

Was prepared using the method described in E228d LCMS RT = 2.32 min, ES+ve m/z
460 (M+H)".

Examples 238-244
Examples 238-244 were prepared in an analogous manner to that described for E229d
from known starting materials and those indicated in the table below:

[Example Structure Starting | RT | Mass ionJ
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110 111 '-j 253a: 4-(Methoxycarbonyl net hoxy)
napht hal ene- 1-carboxylic acid E O off 00 5 To a

wa@ dunsssse of net hyl (4-fornyl napht hal en- 1- yl oxXRQT/EP2003/011423
acetate (J. Med. Chem 2002, 45, 5755) (2.359) in
t-Bu(}|(10 m), acetone(lo m), and O (5 mM) at 0 C

wereradded sof Td NaCrOZ (1. B d Na . H

(1. 99 g) and the mxture J(ﬂvas &a?%r; B at {ﬁﬁ +H)'
238tenp5=ratu efunder nltrogen oVERBTIYht . Fur2n& NedTHO2

(1.73 9) Y(2)66 g) |10 dissolved in H2O (3

m ) \4\/ere dded and t reaction continued for 24 h.
1 Xyt was then concentrat ed under |vacuum and

MA h H2 fie resultant precipitate was

col | e*cted by flltFratl on, washed with H20O| and dried

239 under| vacuumto give e titlesgconmpound (12532 g) 4741
HNA/HQb(DI\/IS 400" MHz) 12.74 (br. s| 1 H),|8.97

(d, 1 Q* (d, 1 H), 8.113 (d, 1 H), |7.63 (m 1
H) , j 8f(m 1 H) 6.95 (d, 1 H), 507 (3, 2H),| 3.70
\'1)H) +CH, 15 E25

1-[44(Met hoxyca b@nyl net hoxy) napht h-1-oyl|]-4-[4-(3-pip

24p0er! din-1- vyl gigpox )phenyl ] | p3per azi ne Ther3 i t| 486
con‘pgo%@t pr eﬁ?a\r)é rom 44 (met hoxycar 5)onyl met hoxy)
napht/hdl #ne- 1- carboxylic acid (E253a) (jsO nmy) @and

1-[44(34pi peridi n-1-yl propoxy) phenyl ] pi pqr azi ne, (D11)

(58 rrg) accordlﬂfgmo t he provedure for anpl e 252 (76

= 20— EStve 1z 54 u\uln iy
ny) - [EEVMERT 1T, %9 aj 1473

241 Examl
1-[4- % ymet hox aphth-1-oyl]-4-[4] <3- pi peridin-1
-yl priopgxy) phenyl] pi perazine (E254) I \| O O0 I \\
N 1l 25 "OH A rred sol ution of
1-[4-(net hoxyc onyl net hoxy) napht h- 1-oyl|] -4-[ 4} (3-pi p

242 eridin-1- ylpr opoxy)p yl] [D'E)qgr azine (E2 %7%)) ( ny)

in THE (2 n1) d with a solution (6
my) i : After 1.5|h the nmixtune was |t reated
W th wu%mn of 2M HC in Et20 (50 |) and

concént ted to ypess undel vacuum The resi due was
treatjed 30 withe- , then filtered and tthe filftrate
concentrated to dryfess undef vacuumto give tlhe

243title corrpound rrg) LCVB| BE1= 2. 42 ni|1B.0ESHV4591 z

532 | V%jf\ Y

244 15
(\NN@(\/\ D42 2 408

Example 245
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Exanpl e 255 1-[ (4-Fl uorophenyl)carbonyl]-4-(4-{[1
-(1-nmethyl ethyl)-4- 35
w@r@enssssayl | oxy} phenyl ) pi perazi ne (E255) -79 REI/EP2003/011423
2004/ 035556 PCT/ EP2003/ 011423 rl-"JN J-0" ~N 1 \\
"'v Step 1:
4- Fl uor ophenyl ) car bon - 1- pi.perazi nyl ol
1 D-ahén-n%éwbﬁ%ﬁ-emeamrua-vtpfoeéxiwﬁe-%ef BloptaAye (ER48]
di chl or onet hane ( mM p was added to an ice cool ed
m xture of 4-(1-pipers 'wryll)phenol g, 16.8 nml) and
triethylamne (2.8 QQ.N ) N Fhe resulting
m xture was stirred @t iroom aiure for 18 hours.

The 5 solvent was renoved by evdporation and the
A saletiindefedipienytsoetiel acid (i thgarfdl g0 iIDMF hirgl) wagstreated with a

solufidreatt ﬁfl \9- plbemﬁawrmwmeﬁﬂm@réﬁnmomr(153ﬁ1 iMDVES(1 ml),
follo@gﬁI bg étﬁy@ﬁlnne-r 5 u)l nﬁrl-ﬂ%'ﬂ.l Y‘%?mg?v? é’ hribkGe vy hakﬁn (fjpr 5 min

acet tron wa

thenyle o SIaT ok D8 RN R,RHETUBH. AR B5Bhg (1 pmol) and
polystyiyeoCyaraial (hOs winplh aeeg addetl and fer mbdute tshakgn/tor @ furjhwkZO h.
The $@ktufd \ﬁ/gs ﬁ% filtlered arBhé Hifrble WB8eBOAto[dVidHHphadd cilidtnexéhange

(SC%) % ﬁeert\{]%égrmgp\ﬁléhn }E/BP{ C'XA’FE?E*n 1VI he roduct L was eluted with a

solufign of 'p R51(0-8 M J@P.%t%ffaﬁwamsaﬁ%\cwa@ic dypsps under
vaclamo divirey thextjleat@ngdund (47.516g)3 hebIS) Rlves 3dafdmih, tS+ave m/z 498
(M+|q?+xture of 4-{4-[(4-

fl uor ophenyl ) car bonyl ] - 1- pi per azi nyl } phenol (2.57g,

8.6 mmml ), triphenyl phospine (2.7 g, 10.3 mmol) and
Example 246ret hyl et hyl 4- hydr oxy- 1- pi peri di necar boxyl ate (2
1-(Ngphthaléh-myidyifanyl) U6[4:(Btpipéarydinaf-yipeopx3Ppdnyl] piperazine (E246)

m xture was stirred a‘i\\//?oomten'perature for 18 hours.

The reaction was N fﬁvvlth et iyly acetate and
washed with 2 nol ar [ [ OXi solution. The
organi ¢ portion was ed ( ul phate) and

A so%tfo‘?ﬁoéfa ‘fP ggmflﬁ ﬁ'@%ﬁgo%%eﬂg dp&érggn@ 'Z‘Dmsq3b rﬁ@t ﬁlneleM (3
mi) yas gsated ey S RBnaR thalenes RN (o 4 reshdg DY (1 m).
PolyétgBA-metihydmaeohofing-k300. 1dol) Staspa@ded and the mixture shaken at room
teméerﬁﬁx?e fdryarppige witGanbashded ohtd-4 $CRi REFHEGE BN A Whshing
with 0 [/o( QBPEF{)%A % crﬁdéﬁ oH%thv%s%Lut%d %«Ttﬂ "&hhoh B% R, in MeoH (0.5

M). fﬂhSé\l‘éﬁq’ froctiopneas son s esamée%\vaf@m Hdepyrified By flash
silicg chiomatography, iefutihg with l5% MOH DEMado dive (tAd it Fompaind (22 mg).

LoV R‘Tr-eﬂ3@¥mﬁ Ve eRP 8o MER)f or 30 m nutes. The
sol vent” was renoved by evaporatl on and the residue

purified on SCX ion exchange resin eluting wth
Examlmam 25 and then a nixture of 0.88 ammoni a:

1-(9 HeXdntheh-9(c &l bohgl)-af[A¢B-pigerielih1 tylprdmxpmmdyﬂ Digerazine
@ﬁo M5 (ES+) me 384 [ MtH] +. Step 4:
1-[ (4- Fluorophenyl ) garbonyl ] - 4- (4-{[1- (1- et hyl et hyl) -
4- piperidinyl ] oxy}abeny I perazine Sodium

triacet oxyborohydri .3 36%\0/ 1. 2 mmol ) was added to
o~

a solution of 1-[(4
Polystyryl-carbodiimide (450 pmol) was treated with a solution of 9H-xanthene-9-
carboxylic acid (34 mg) in DMF (2 ml) and shaken for 5 min then treated with a solution
of 1-[4-(3-piperidin-1-ylpropoxy)phenyllpiperazine (D11) (30 mg) in DMF (1 mi) and
shaken at room temperature for 20 h. Polystyryl-isocyanate (100 umol) was added and
the mixture shaken for a further 24 h. The mixture was then filtered and the filtrate
loaded onto a SCX cartridge. After washing with 80% MeOH-DCM, the crude product
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30

f1 uorophenyl ) carbonyl ] -4-[4-(4-piperidinyl oxy)phenyl]p
wo p@razishe (330 ng, 0.86 nmmol) and acetone (12GI/EP2003/011423

1.72 mmol ) in dichloronmethane (5 m). After stirring

at roomtenperature for 18 hours, wth 2 nolar sodium

hydr oxi de sol ution was add ure
was esltited cvilly anisolvtien hof Nﬁbe‘f‘a&?owﬂg% &{)r axr{hf flfed factiop was
conceApsted o sdrymdeat endexncicevrapandapeified hdask siliga echm{gatograp Y,

9 Rht, &@bivatheatitiet domgpodintiits @ mg)x tLOMS RT
elutu@‘witﬁ Sagr@Me@)igUM fagmmnl gl met hanodlmg:jl chlmor onmet hane

= 3. 100, E EVQRYZ rd the title conpound (191 ny,
5209 M5 (ES+) W& 426 [M+H +. Exanpl es 256-259 -80 WD

ExadpR4/ 2856 PCT/ EP2003/ 011423  Exanpl es 256- 259 were

Exarﬂélgg 34895 Uvek@?re?e PR ARBRIRl 18 thdprabdd e ZorExagiprg24me

propriate or al dehyde as indicated in the

t abl . ConpoundKetonelA-dehygeNM5(ESH—mhe [ M+H] +.
Exafinplel{{ [ 1- (Oycl Stsuctye net hyl ) - 4- Ricl o;Waﬁ% 475
pi peri di nyl ] oxy} phenyl)-4-[(4- (minba.l ddbude | fl uoro
hen Il carbon | i erazine (E25€ (M+H)*

N

H UUlgpllCllyl)bal bonyt =414 {T1T- (&
40 3oe L[ 406

| perl di Q oXy} phenyl ) pi per|azi ne
ntyI - pijperi di hyl ) oxy]iphenyl } - 4-
P#uéro hen I carbon | |i erazine

ut yl - 4- pi peri dijnyl-9%xy] p‘}ﬁ?nyl }- 4-
438 4-f | uofjwen | carpon | erazi ne

1-(4- 47pLﬁeridinyl)oxy]phenyl}-4-[(4-f
| uor 12 piperaz.uctéEZGGé N Al Na
2901 v 01

([1-( opropy]@(tr.ne hyl ) si llane 524 I,
2.6 n W a stifriing mxture oF t he

pr oduct ; 3

(1 T (la ‘, P

\ 1\

cat UUIIyIJ- eécr (410

Wlper| di 0 | ] pi pe 50 Y, 0, 65 nmol )
and p b yanobéf?hydrlde 650 ng pf 4
mmol /g n) %)N 0O M) and acetic|acid (250

). Thj smxture wa at 50 C for 18 hours. The

—xture—was—fitered—andthe fittrate evaporated. The

residue was purified on a silica cartridge eluting
Examplb 282 xt ur e

1-(4-Carboxy-1-naphthoyl)-4-[4-(3-piperidin-1 -ylpropoxy)phenyl] piperazine

di(trifluoroacetate) (E252) .
O, ¢
SRSy

N

A solution of 1,4-dinaphthoic acid (50 mg) in DMF (2 ml) was treated with a solution of 1-
[4-(3-piperidin-1-ylpropoxy)phenyl]piperazine (D11) (70 mg) in DMF (1.5 ml) followed by
HBTU (88 mg). The mixture was shaken for 5 min then left to stand at room temperature
overnight. Water (100 ul) was added, then the mixture was concentrated to dryness
under vacuum and purified using reverse phase HPLC, affording the title compound (80
mg). LCMS RT = 2.36 min. ES+ve m/z 502 [M+H]".

Example 253
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of : 0.88 ammoni a: net hanol : di chl or onet hane
(0.5:4.5:95) to afford the title conmpound 15 (155 ng,

WG EM/084835¢ ES+) me 424 [ MiH] +.  Exanpl es 261- 2BRI/EP2003/011423
Exanpl es 261-262 nmay be prepared in an anal ogous
manner to that described in Exanple 255, step 4 from
pent an- 3-one and the product of

-[42(Me@amw§am9ns!mammapbﬂ{ “A-oyl-4-tf- &nﬁpe”& A21-yibr&Boxy)phenyl]
piper&ihg (E283)py! ) - pi peri di n-
yl oxy] - phenyl } - pi per azi n-
F  phenyl) - net hanone 381 WO 2@/ 035556
PCT/ EP2003/ 011423

1-{4-[4-(1- sec Bwpyl pi ridumymxﬂf
o RSB T sl | 7

1-(4-{[21-(1- I\/Ethyl et hyl) - 4- pipex| di
nyl ] oxy} phenyl ) -4-(tetyahyd
yl car bonyl ) pi perazi ne (E2
Step 1: 1, 1-Di nethyl et Ayl

To & sdlltbn dwlmmrwkdrmym]apﬂthplepepylckymecetai@quMaUeChem 2002, 45,
SR A |PFF3MbH3(u@%| 2 Xyl i % é:r]d%(% (52r$||)8at 678! Werd@aded
soh(prﬁ@pjoz @r30sh @HQIN%ﬁggﬁﬁﬁé (gj nd the rglxm s gﬁraed at room
temperbiute neddnyiteagenl ovarnightd Fglstlyerj[\lqﬁlgeﬁ W0 N+ 42.66 9)
disdoRredth 8,0 25mD WarBlatidbd ah@theabyclion iconiuet 160241h.) Thd hrixture

was%gn Pg@gﬁ%ﬁamgéﬁ%cﬁpm ﬁ%%ﬁ%@mﬁ m e'glfn:é; feas?]ﬁarh%%c‘f‘pltate
wasygalRele By FiFaBoReashod i lrPngen RRCces Ny Ghte ¢ Gttt
congpogadi(2:2 ppr H- NMR/\ESQDMSO el 40002514 (phast d1).h9F (d, TH), 8.27
«d, ?Nf@%%eﬂ—lt ), 7188 (hegHY wewgﬁ 11 6.65 a4 181, ROBId, 268, 3.70 (s, 3H).
co AR R B e B oD P g,
ylpem)xy)nhqpyl] mraenep 2:
Thetifié lbohtpdomrhemsl bepgtgal fremi dH(methbSydarmuhymetbdxyst rgphthalene-1-
car d :33 ) and 1-[4- (3-p|per|d|n 1-ylpropoxy)phenyl]plperazme
o et e BT SRR B e
mlrsESr*V@m/aMﬁ ]t .enperature for 30 mnutes. The

sol vent was renoved by evaporation and the residue

Ex&iﬂﬁie@ﬁd usi ng 2M
1-[4-(Carboxymethoxy)naphth-1-oyl]-4-[4[(3-piperidin-1-ylpropoxy)phenyl]

piperazine (E254) ]
I
L

; )
0 T

A stirred solution of 1-[4-(methoxycarbonylmethoxy)naphth-1-oyl]-4-[4-(3-piperidin-1-
ylpropoxy)phenyl] piperazine (E253b) (38 mg) in THF (2 ml) was treated with a solution
of KOH (6 mg) in H2O (1 ml). After 1.5 h the mixture was treated with a solution of 2M
HCI in Et,0 (50 pl) and concentrated to dryness under vacuum. The residue was treated
with EtOH, then filtered and the filtrate concentrated to dryness under vacuum to give
the title compound (29 mg). LCMS RT = 2.42 min, ES+ve m/z 532 [M+H]".

[)-1-(4-fluoro- ~J | aNi

Example 255
1-[(4-Fluorophenyl)carbonyl]-4-(4-{[1-(1-methylethyl)-4-
piperidinylloxy}phenyl)piperazine (E255)
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sodi um hydroxi de solution. This was extracted into

di chl oronet hane, the extracts were dried (sodium
waoplstsey and evaporated to afford the title POIPP203011423

(3.4 g, 82% Ms 20 (ES+) nie 304 [MtH +. Step 3:

4-[ (4-1 odophenyl ) oxy] - 1- (1- net hyl et hyl ) pi peri di ne

Sodi um tri acet oxybor ohydride (4.¥5 ng, 22.4 mol) was

added to a sol utlon of the pr . of Step 2
(4-1(4- |odophenyl) 11.2 mmol)
and acetone (1.65 m rmol) in d| chI or omet hane

n roomte atuefor 18 25

ter stirri
ste Jo e ia-Elypiapheg] >e?ﬁb%wfl IePRErZiIPIENclas added and
4-Fluhesbenzaylohioride (1. 5&rréd18A5 mnnol)elmﬂ}dhmwefaaee (ffhal) was added to

an B t6@Ed MMEEF dl(i Db St PRl Ié:p hatees mshdaveplamirkd(2.8 mi,

20.5 ] 2h6 delfing &@&thﬁe i é?rﬁ?qr@%nra@ée@or VBrbES e
solvgnt was [eqved ﬁg@ﬁ?ﬂ)%ﬂm gndythgiresidy lml\ﬂeggypﬁw (30yml). This
wagireadedwitin petasdiax caetona®0(54) fend0umieuies apdfilteredufine filtrate was
evap6tet shd BkofBd iPelil ﬂe?@etaﬂ@ drhis solution was washed with saturated

Ekh)ﬁﬁ{)i%ﬂd&a%ﬁ%y g(ﬂl%[?d?‘lh HP??' %g)g'él ?J?ﬂfg)g&%t yevaé%}%?edqg give a
mewgt(%s’ﬁg L1 %NS {(ESH e Qoﬂd MsFdGuct of Step 3

Step2: fi (149imnlbyibﬂ1yyH)[()&éﬂ-[(4—fl(1mr¢mte}myl)ealﬂnphyn+1per| dine) (1
plp&ﬂazm%l}%h Qxy?ﬂ%lﬁerldlﬂb%ﬁx yetdy!

Di-tpizu ﬂga“ FaTEiRE By o%ﬁmm{'ﬁ%%ﬁ%ﬂ% 1R poistles s e

ﬂuom@@n arbonyl]-fpinerazinyiipgeng! x2.67 e BHMRM), tivheey phospion (2.7 9,
10.Zmieol) shahgiuBnethgethi/ll 4-rydzobyt hpipegdindd=eselyie (2 g, 03 mmol) in
tetrhtydtdratah (Wﬁl Tﬁgm %%/SQ Red %@rcF frlehfp? Pﬁ?&%’e%.lf‘s?ﬁo rs. The

rea Oﬁ%zéﬂagdw @h{?ﬁ?ﬁa é)ng‘ \g@ﬁﬂgﬂ 'with ngolar soélum%y\canomde
solutien hHirodrgahie hpidipo e daire (glien sulphag) andeviappratedth ThReesidue

wadt pdrifled onrRMiea del dolimimeluting @it alYBixuRESa) hexbfe 4t dddtitk 11:1) to

:ftngé’z r[zfé'“g&:t&(ﬁ e )T‘%[S éii}%?{;g’t' g} [ﬁ;@g ByﬁS%e Riks

A sglation ofi 1n‘edlmatl®ﬂ¢twl A4(4--K4 ilumplrwwhyarbomm-) 4-
plp@bﬂWl}nﬁbﬁw Jok X‘Mblﬁbﬁdlﬁéaarﬂo)@ldi@(m e 2r1Yihiflordatefic acid
(105? % on"n fén’i érgtlutéofopgg %lllllgﬁs %e%gﬁ/én{% Hoved by

evag%qav@hfﬂn%m@ LA figg ONcXfelh NXCORNISTESIP elutingayith faethanol
andghen & ingxturerof &8 aromoeirohethareol (E8) o affbrd tha ditlevcomnpound (2.1 g,

95%6&%95@391-) mRE4t] mﬂéﬂO% of 0.88 ammoni a solution in

Steg'it h’\gﬂ Egiz &g)% lf{ym(-ﬁi §t1 gg'@&H{:‘%ﬂ{ﬁﬂi‘ 10 ng, 91
P'P&ﬂ‘é'!!vw&y} eVMRIRRTBEING| ) - 4- pi peri di nyl ] oxy} phenyl ) - 4- (
Saodiieh tridegthxgba?dhyoyida (B60-myl €a2 o) was @cmreazto aesolutioh of H@-
fluoprhQﬁ\ u)eaﬁfongapmnﬂ(&mleﬁmﬁmy béernFl@ a"8lg ?nmon and
ey I Bt
for 48heyrs, (V1lt_t62 mglar @OQmeérqmdersomtl@h e @ eth aneé therroixirg .
extrAéted witA@thyl acdtats. Tﬂimeﬁrauhméreclfrle&(ﬁdmﬁn sulphate) and evaporated.

Tme(rilzsuélé}eeZ #f?m? él)c ‘ﬁgw é?ﬁ’tfnlg éﬂn@&d}e%%\(ﬁ&n‘&i .88

am g et U5 o B Gokggund (191 m,

52%\Mp OF St /428 [MHE]™.

Examples 256-259
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resi due was purified on silica gel eluting wwth a
m xture of 0.88 ammoni a sol ution:
woredohasssse di chl or onmet hane (0. 3:2.7:97) to furnPGHEP1¥E3/011423
title conpound (134 ng, 20 75% Ms (ES+) W 416
[ MtH +. Exanpl es 264- 268 Exanpl es 264 to 268 were

Ex 26
xR 256258 Wt PSRBT DR CEB S ROR R o6 S @ﬁ%ﬂﬁs%ﬁe
appeeRiiRte efone pualiehydess)ndieated inthe kable:4- { [ 4- (4-{[ 1 -

- Methyl ethyl )-4- 4-cyanobenzoic acid 433

pi peri di ”y'd:G @ﬂ?”y' )-1 pi pera’:&%&éﬁ‘?ﬁoﬁﬂpge’u MS (ES+)

benzonltrlle 1-(4-{[1 -(1
phenyl ) - 4- (4- m/e

{
ridine-4- 409 piperidinyl]o
o r erazi ne (E26%) [M+H]*.
4-

di v}
carboxylic acid ridin (carbon
141 4e§&|apr6 ietrylaet hy1) - 4. 4- (TELRdobidh@nyT) [ 486 475

pinetiist JE?‘ by Bhenyl | car bony! | prBPAsE ( E2e6)

onhﬁmyl)caﬁbqnyi]pie@razmm(ﬁ - 2H t hi bpyr an- 4-

X
I
(

1- [(4m1ucmh94mm+)&rbor4q44 (@ 4-ar bonyl | -gméhwﬁrépadal 440
m: ethg%fl’rcfw i nyl f%@!@];‘%ﬁ@?@?ﬁg%@é?ﬁe (E267) carboxylic

Lper
E2 2004/035556 PCT/ EP2003/.011423

L—R A~ aun ¥ pun~ A =

1-{411({-Byplopentylsd-piveridipthoxyiphanyli-4-4- ( dyctopentahons ny| 505452
[(4-midpephiehynydrborsy bbb ESH)[ 4- (1 car bonyl ) benzoi c

1{4?5{ t‘i’/l:l'ogh M g@%ﬁ&’ﬂ{@@@g%&{am Seldbu %@' .7 'ggg) 438

onyl]plperazme (E259)

4- {[4 (4 {[3 (1-Pi peridinyl)propyl]oxy}phenyl)-1-pi
Exan®sla2ioy! | car bonyl } nor pholine (E269) O NIN NO t

1 -{4‘-}(1 -Cyclopropyl-4-piperidinyl)oxy]phenyl}-4-[(4-fluorophenyl)carbonyl]

piperazine (E260)
oo e

{[1-(ethyloxy)cyclopropylloxy}(trimethyl)silane 524 pl, 2.6 mmol) was added to a stirring
mixture of the product of Example 255, step 3 (1-[(4-fluorophenyl)carbonyl]-4-[4-(4-
piperidinyloxy)phenyljpiperazine) (250 mg, 0.65 mmol) and polymer bound
cyanoborohydride (650 mg of 4 mmol/g resin) in methanol (10 ml) and acetic acid (250
pl).This mixture was heated at 50 °C for 18 hours. The mixture was filtered and the
filtrate evaporated. The residue was purified on a silica cartridge eluting with a mixture
of: 0.88 ammonia:methanol:dichloromethane (0.5:4.5:95) to afford the title compound
(155 mg, 56%) MS (ES+) m/e 424 [M+H]™.

N

Examples 261~262
Examples 261-262 may be prepared in an analogous manner to that described in
Example 255, step 4 from pentan-3-one and the product of Example 255, step 3.

Compound Structure

1-(4-{4-[1-(1-Ethyl-propyl)-piperidin-4-

[e]
yloxy]-phenyl}-piperazin-1-yl)-1-(4-fluoro- \)\ @\ /@/EJMK@\F

phenyl)-methanone (E261)
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5 Step 1:
4-(4-{[3-(1-Piperidinyl)propyl]oxy}phenyl)-1-piperazin
we@eanbssyé chl ori de hydrochloride salt A sol upCDREPN3/011423
1- (4-{[ 3- (1-pi peridinyl)propyl]oxy}phenyl) pi perazine
(D11) (524 nmg, 1.73 rmol) i n dichloronethane (10 m)

: ?@?—&@?{%ce-ﬁﬂtvémﬁ?%ﬁ%wlow ik :[533”8? o 28;&98 o
n

pheryitnipesazind -Wot-(40uerpmpberd)- a

meltIEﬁﬁBMéQEmQ)evaporatl on to giye a vvder (680 ny)
NVR (DVBO 8 .4 (2H m, 1 75(4H ﬁ) 2.2(2H, m,
2-88(2H 7 3.1 SO 12H—m—406(2H
6.89(2H, m, 7.01(2H, 9.97(H, m Step 2:

Exdamplej2634- { [ 3- (1- Pi peri di nyl ) propyl ] oxy} phenyl ) - 1-
1 (mJ{pe(rmeﬂwidtﬁﬂm ér}dmylﬂ&@}?ﬁ\ﬁ\yl)lﬁ-(Waﬂpand-m-pW%h

y|cé{ ,{%Efr%gi f?g ure of the product

(1- p|per|d|nyl)propyl]oxy}pheqyk) | per azi necar bonyl
chl ori de hydrochl ori al t 0.42 mmol) and
triethylamne (126 I, 10.188 I) i n di chl oronet hane (5

m%. After 60 mnutes th® m xture was evaporated and
Step i T.1-Bimgthydethyl 4-l{4-igdophsnyl) Xyl -Ivpieridinecarkoxylate
Di- fm&-ﬂilﬂﬂdzbdlear&&}ﬂﬂm@ﬁleg 258tnhasp vas Gdesd &  ABtilie P 4-iodophenol

@928; %@Hh\é ﬁgﬂgﬁ Qe g Hn‘?olfé?nc?g; dﬂaé@ﬁ&h{\}%-
hy%e 1%’&“ o0 % ;ﬁ%ﬁm PelEahvdiciyen FhAveD. The
mixjigre me@rqilrr@d%mqmstaﬁgaeratere fapth lopurs.afhe reaction was diluted with ethyl
acéla’@hinld@hisﬁéd with 2hRolbirdddrurk Bl drkidd BolBEm AR brédHidSorldh was

ngvﬁ;g@lfa%*)%nd ega%orﬁ ed The Te]mdu? w%s eDurl ?d gqn Fflllca column

e'U G W anefthy.' P%ﬁt%/ta |t<ha Qrﬁrﬂﬂﬁaw g Cqué?U@E'l(ﬁé % B9%OMS (ES+)
m/d3Q41E|\HI'fliéfB(anyl car bonyl ) - 4 (4-{[3-(1- Piperidine 415

Stdp Re|( lwdarwnfywkiggmé}ﬂhfmyl)pl perazine (E271)

Pl R 2 B o b e (55
g, @.gm%}zlgﬁlﬁfmﬁc&@ mI) was stirred at room temperature for 30
mintdd. Fhé 4olvpit-wds nénmed Uy aydpopatiop\Enddiy Fasite\dakifidd using 2M
sodTlEI‘h(Pl oRﬂ@'sbfﬂ@ior‘}:}ﬁhls Wasb@rcted in®didAstometHin@ MRk eRPAdd'ere
dr| te)and.e 3 eﬂ Q ?rg tb@x T%WI( 44, 82%) MS
(Est*ﬁln?fﬁﬁgﬁlﬁ% r? ?ef4§{‘36|8mer az?}nﬂl-[g cg?TaLn Sl;ﬂ t hi om)? hol i ne

Step, I -4di(dXodbsphenyljdxy]d1-(~wethyiethyl)piperidine
Sodﬁu&“né&e@m&y@o%h?&‘ided(h%'r}@) "D nhRR e Ysolution of the

progzéf O?%Pd? KPR RGO 654 8 14 2PN 20 gestone (1.65

)dmrfighloromethane (70 ml). After stirring at room temperature for 18
hours, 2 molar sodium hydroxide solution was added and the mixture extracted with
ethyl acetate. The extracts were dried (sodium sulphate) and evaporated to afford the
title compound (3.63 mg, 94%) MS (ES+) m/e 346 [M+H]*.

Step 4: 1,1-Dimethylethyl 4-(4-{[1-(1 -methylethyl)-4-piperidinyl]Joxy}phenyl)-1-
piperazinecarboxylate

A mixture of palladium acetate (32 mg, 5 mol%) and 2,2'-bis(diphenylphosphino)-1,1'-
binaphthyl (135 mg, 7.5 mol%) in toluene was heated at 100 °C for 10 minutes. A
solution of the product of Step 3 (4-[(4-iodophenyl)oxy]-1-(1-methylethyl)piperidine) (1 g,
2.9 mmol) and 1,1-dimethylethyl 1-piperazinecarboxylate (647 mg, 3.5 mmol) in toluene
(10 ml) was added followed by sodium tert-butoxide (390 mg, 4.4 mmol). This mixture
was heated at 100 °C for 3 hours and filtered through kieselghur. The filtrate was
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1-{[ (2R, 6S) -2, 6-Di net hyl - 1- pi peri di nyl ] carbonyl }-4-(4-

W@ 2R18Bps5@, 6- 443 PCT/EP2003/011423
{[3-(1-piperidinyl)propyl]oxy}phenyl)pi perazi ne (E276)
dlnethylplperldl ne

3-(1-P i di ; - 1-
evapgpr%%cb@ (i'J 8 lrl{@dgfgga Isfc:earegl}eifw % R/&tﬁlayrg%(f)ul)% 1)10 6] QQXH'nO:hla
solutgan: Metmeoelrdwbkammd@a(@@ﬁ? Ao {Enish éhelt'ﬂe Compound (770 mg,
66%) M( (é%@ﬁ/e 205 {W+HET hy! -

e y‘f 4 et i ﬁh@ﬁ Brp'é azire)
. pfﬁgﬁgﬁ%'qq‘%%}qt af%@?% (?%yf .1: i ‘fﬂy r&ﬁ;‘dé‘t%yl 5278)

plpeﬁd|[1jl]2>xﬂpeaw0—1~pppprazo16|cdnbpyyl§1‘r@h(7&@ﬁ'pg ]1_% (nmo{)[ugir(ﬂyoroacetlc
p&x X stftred atPbdre tén@beaa'thb@ﬂbosa hligutys. mmrswwbm weey r@zriaved by
eva

qqdat%'r l(ﬂl% %II’I é(f' rllj % ylE ger ﬁ uting with methanol
and me@émpﬁ%g SRR Lgﬁoanré é’ bEﬂa%' E@%qesmpound (514
mg, o1 %) M8 (ES+) m/e 304 [M+H]

e ML A g ot 2 s
ylca( ‘)"pu?\freﬁl nEy

anophenyl ) - 4- (4. {éS 1- A‘
A migiuge of RIYEY RALRPTIORY PHSRSAITILS 450 | FIaals resin),
tetrapiyiver 2-ppeat-tarkayliclacid ERBI2ng Fx 86pineol P8B! 1H-1,2,3-benzotriazol-1-

ol (13 ;EP'O”% @ u'?')ﬂchloromethane 10 ml). After 20 minutes the product of Step
FAZNe {'lf éé

5 (14 o DR e PP M 1 gl ves
addey and thiemixjuke/siitgad PROGMEIURESs ShaigHreNas evaporate an

resndue(\ﬁaé parifled-opi giliza Igdl elytingowitrpy hrjixtune} ¢fl0cB8/apbpier azi ne
solutig EH' et ?’dl@hlor% @'{@3)2 7: @7%qnlln95‘h‘1ﬁ@htli@&ﬁnﬂo'ilnﬁ1(i34 mg,

utlon of phosgene in tol uene
75%HMS éP.ﬁF%ﬂ 60 m nutes. The sol vent was
renoved by evaporation and the residue dissolved in

Examp]&kgsmghane (30 M). Triethylamne (1.7 m, 11.9

Exam %ane?)%rle‘av*ﬁ ebézzan"le %aqhé@s@%ﬁ{dﬂé’t% usmg the
e R e

renoved by evaporation and the resi due purified on

silica gelcgthpburity W th a m xture of ARidB8 amunms (ES+)

sol uti on: nethanol : di chl oronethane (0.5:4.5: 95)

furnish the title compound (1.13 g, 37% M5 (ESH

516 [MtH] + -85 \WD 2004/ 035556] PCT/ EP2003/01142dM*RI™.
4- {[‘E-J(A{[ml(ﬁmﬁyléih{(IHPl 4-cyanobenzoic acid 433
plp&ﬁgﬁgi gqnyl )-4-(4-{[3- (1 pi peridinyl)praqpyl]oxy}
plpeeaz c?aﬁ;ﬂbenzomtnl (]T::%%AAI;
1-(4-{[1-(1-Methylethyl)-4- Pyridine-4- 409
piperidinylJoxy}phenyl)-4-(4- carboxylic acid
pyridinylcarbonyl)piperazine (E265)
1-(4-{[1-(1-Methylethyl)-4- 4-(methylsulfonyl) 486
piperidinylloxy}phenyl)-4-{[4- benzoic acid
(methylsulfonyl)phenyljcarbonyl}piperazine
(E266)
1-[(1,1-Dioxidotetrahydro-2H-thiopyran-4- tetrahydro-2H- 464
yl)carbonyl]-4-(4-{[1-(1-methylethyl)-4- thiopyran-4-
piperidinyljoxy}phenyi)piperazine (E267) carboxylic acid 1,1~

dioxide
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—tenperat
1(4}ﬁ1{é1/—M&ﬂl}dathyih4and the residue ﬁtﬁﬂwﬁlrf@'wlwh SCX i 8RS

COH JN I/ A solution of 1, 1 -dinethylethyl

4-{[4-(4-{[ 3-(1-pi peridinyl)propyl]oxy}phenyl)-1- 5
wEr@enssssayl | car bonyl } - 1- pi per azi necar boxyl at eP(ERBRYP3/011423

(1.13 g, 2.19 nmmol) in trifluoroacetic acid (5 m)

and di chl oronethane (5 m) was stirred at room

ture for 90 mnutes The-solvent—was—+renrpved

ho4- G414 ng Wi th net babehylpedzsiben @

QA8ph
| ut 0) t
e g g gl
piparegine {5268 H) +. Exarrple 285 1 bt1

propanoll) 4-{[4- (4-{[3-(1-pi per003)

di nyl') propyl ] oxy} phenyl ) - 1-
raai nyl ] carbonyl } pi perazi ne (E285) } I pI ~ r N "ON
Ex%ﬁgle %615 2- et hyl propanoyl chloride (30 nmol )
4-{[fel¢-{Et (eBipesidindlorepylinxyhihaenyhel -B!Pe![azcnyl]carbonyl}morpholme
(E2@oper azi nyl car bonyl ) -4- (4-{[ 3- (1-pi peridinyl ) propyl ] ox
y} phenyl ) pi perazi ne (E284) (100 rrgL 0.24 mmol) and
triethylamne (37 I, 0.26 nmmol Y ¥ hl or onet hane (2

m ). The resulting mxturjoi\;ﬁ tire8d at room
tenperature for 60 is was evaporated and
passed t hrough an i on exchange reS| n eluting with

S R o5 R o
hydrpghlaridecsaltand the residue purified on silica gel

A solutibh B1-d- {[ia (iﬂ-plrleXltiimy@proﬁyl]exyi}ﬁherwh)pipleeazme (D11) (524 mg, 1.73
mn?di} lthtﬁgnnJT@é QH Finf R eg%‘ Br%BﬁNlécgtézﬁ s8iL86n of $hosgene in

i
g Uf - e %ﬁ%ﬁéﬁ" 3o (pReyARER O30 ifLiks g the
solvgnt ewap rr@rpjavesﬂby evapeeation iegive Arvdlite poWERRBS0MPIYVIGSPMFO) 5

1.4 (A, m§lplp75mHl b, 2. Z(QHdm(;m 88(2H ern), GonpeuridHA), . @ERley myje

Stﬁ%ﬁﬁdﬁg%@ nssr@? yggapp{yhox&}phu, 354t -

plpargmnyl]hanbbl)xd}mpwljﬂm} phenyl)-1- chloride ppi erazin
rﬁﬁﬁé) dl, 1.19AR8l) Mas GBSHDb a &fixtMie ARk HdABES Step 1 (4-(4-{[3-

cI oﬁ’ fgyﬁ&éﬁéﬁevﬁf %P?rfliln %riingl rlorlde hydrochloride salt) (170

somel At Hi mg ¢126 1, 0. 8 ol)| dichloromethane (5 ml). After

60 mnp).ﬁes tlh_enyllxpre oRy Ieyapqr?ipu ang byrfled art sificalgel eluting with mixture of
meMRl: dZgbrhineARbRRHahBI: BiekiBrmtehdriedBZ:2.8:98) solution to give a white
solid (141 mg, 81%) MS (ES+) m/e 417 [M+H]*.

Examples 270-282
Examples 270 to 282 were prepared in the same manner as Example 269 using the
appropriate amine highlighted in the table below.

Compound Amine MS (ES+)
m/e
[M+H]*.

1-(4-{[3-(1-Piperidinyl)propyljoxy}phenyl)-4-(1- Pyrrolidine 401

pyrrolidinylcarbonyl)piperazine (E270)

1-(1-Piperidinylcarbonyl)-4-(4-{[3-(1- Piperidine 415

piperidinyl)propyl]oxy}phenyl)piperazine (E271)

4-(4-{[3-(1-Piperidinyl)propyl]oxy}phenyl)-1- Ammonia 347
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1 -(Cycl opentyl carbonyl)-4-{[4-(4-{[3-(1 -
cycl opent anecar bonyl 512
w@eensissayl ) propyl ] oxy} phenyl)-1- chloride
pi perazi nyl ] car bonyl ) pi perazine (E288) 1
- (Cycl ohexyl carbonyl) 4 {[4-(4-{[3-(1 -

cl obhoavanpe

honad

faAVEal
\J A\ | ulrc/\u.lr\.,uu.rwull ULU

LMW&%@MQ&(&BWéX oxy}phenyl)-1- chloride

PCT/EP2003/011423

4- {[4111(41 8a7-Pistibiogniropylokpppenazi-ne ( E28Shiomorpholine 433
s bbb AbRBIBHONAY (R apPy! 1 oxy) phenyl) - 4- {1 4]
4- {[ﬁ%ﬂ%{rﬁmead'zui?rpfwdwxn}pwwbo nyl ) - 1higmegheteg)| 465

iperatioycaopyleipaprphdine dylbdioxide (H27d) ai, rdiokiE290)

(41{[é éﬂp@@h&iﬁﬁ b%y‘}aﬁé}%MM 4-{[ 4- (4ettdr3dfol2H- 431
d h [)-1-
EE;%V P A pape@r%%%r‘bp'a”*&ﬁif&&%ﬁé&? e”Eairm e
2
1-{[R,68)-2 8-Dirbéth @y Ehiperdinytoronpipar(di nyl2Rxs)-2(6ny | & 1-43
13-REBA R RAS o A [E7oF ’P@emneﬁhﬁ‘étpﬁ“f’ "
_L_{A_M(_lé_d%thwl et h\/lg n\ud cé nnui 1.4
1- {[ﬂa-l(ﬁpe[m(ﬁ-Prpplrl)imxlyr}rphyd}wy}}ph&n)p) per azi ne}elaplb@uq:m@t e |A 458
lpéfhﬁﬁ)il']ﬁﬁrbgﬁ IR %ﬁ@‘ﬂb%@béﬁ‘b@kﬁﬁl@%ﬁ@ﬁ)ﬁg}j caﬁ)difﬁh‘n:?@e éng
-2 SPPRY o1 BRI 108RE %S 10 | © 420
{[3-t-pipgrisiny)propyilanyirhenylfiveradng (EAT8E t | Simetdnpl e 263,
step 1 (1,1-dinethylethyl 4-](4-ioddpyaodipexy] -1 10

1 [(Q'Pﬁ’.@ﬁ |0|';W? iR # -4( &3(9¢1-59. 5 1M Hen@r‘d 477
lpefpgimy pronyl &gf 935 %ﬁee &%‘é%éggéefé{%pm é« fg %Ud .

1- [(Sahenwtmnodj@nYMalb@yll 46(4 {B-throl ). TH- memykt ure ywas 477
pipdtRityBsroplilokdPhenyIRipetazing (Bdsey and fi;iytrencﬁﬁethrmgh

4- (4{( {gg g{s F%gi&.méw(gw L}szh ﬁén(‘g, )\_/)@_g evapor at6e${“ (ﬂqa% red

m Xt ure exane: et hy‘}74
qumhayl-rilrmpergzwiarmﬁml (:E‘&at he title dompound (6 4

N- (&-@%nd\zﬁeﬁ;&ﬁ#ﬂ‘{[e (496 15 [ MkH +. St ﬁp‘r é’mlthenyI m=t hy448

pipddeynbpRIRFIohShIkh oxY) Pheny! | - 1-pi peipzbdigfear boky! at e

roduct fromste enyl net hyl
lperameqarbpjw g2p" p|1 (phenyl y

di rret hyI et hyI )oxy] carbonyl } - 4- pi peri di nyl ) oxy] phenyl } -
Example2egazi necar boxylate) (2 g, 4 mol) in

ane (5 n
1.1,k r*ﬁ@%g“‘"“3@55-%'59“%39%@8 %}?ﬁ%@%‘*nut s, The
PipgraZiylearheny ehB\P@Bazé'}e“éV nd the residue
purified an SCX ion exchang eI uti ng with
met hanol and then a m xture nia sol ution:
nmet hanol (1:9). netrl@l ions were then

reduced in

aSI C f\ﬂ/a

A solution of 1-(4-{[3-(1-piperidinyl)propylloxy}phenyl)piperazine (D11) (1.8 g, 5.94

mmol) in dichloromethane 15 ml) was added to a 2M solution of phosgene in toluene (6
ml) and stirrer for 60 minutes. The solvent was removed by evaporation and the residue
dissolved in dichloromethane (30 ml). Triethylamine (1.7 ml, 11.9 mmol) was added
followed by 1,1-dimethylethyl 1-piperazinecarboxylate (1.2 g, 6.5 mmol) and the mixture
stirred for 90 minutes. The solvent was removed by evaporation and the residue purified
on silica gel eluting with a mixture of 0.88 ammonia solution:methanol:dichloromethane
(0.5:4.5:95) to furnish the title compound (1.13 g, 37%) MS (ES+) m/e 516 [M+H]*.
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vacuo to furnish the title conmpound (1.53 ng, 97% M5
(ES+) me 396 [ MtH +. -87 WD 2004/ 035556
weEROnABPESO3/ 011423 Step 3: Phenyl net hyl PCT/EP2003/011423
4-{4-[(1-cycl obutyl - 4-pi peridinyl)oxy] phenyl } - 1-
pi per azi necar boxyl ate Sodi um tri acet oxyborohydri de
(1.64 g, 7.74 mmol) was added to a solution of the
Exappleld84 of step 2 (phenyl net hyl
1 (14P|béra(zﬂ1yﬂ>¢di’66md)-4§(h%3y01Pﬁipémﬂ|hyl)propyl]oxy}phenyl)plpera2|ne
(E284§ per azi necar boxyl ate) 5 87 mmol) and
cl obut anone (578 pl, 7. 74 nnDI) d|chloronethane
(15 m). After 2 hours, netha /@\aﬁadded and the
m xture evapor at ed. The re s_wpassed through an
SCX ion exchange r S|/n\/e\l g W|th met hanol and then
a mxture of 0.8§ dhmoni’a sol ution: nethanol (1:9).
The basic fractions were evaporated and the residue
A sqiuticinf af doll-dimedhiviating 4¢fed-(4elle( 1-pigevainpsonyRpipieryd-1o. 88
pi e’ata&mwcar Zg@-lplﬂerﬁhd@fﬂlﬁyme (@268 (@r13ng Lhieramol) in

trlfllf?g )ga{mfd%ﬂ% Ef\a{ E'(f‘élnﬁ) VN RRB%t fdond Berkperature for

9 rmme i me %weisy?mav PR 899 SERYrS BHIS FCX
ion exohasgé wasiroglutirfy witemgthapolarid then a mlxture of 0.88 ammonia
solftiohAndtidmof 169)ab elirbiish frePiitRedontiott 1 8bayhe ery) MS YES+) m/e 416
M Et].peram necarboxylate (1.35 g, 3 nmmol) in absolute
hanol 20 ml was hydrogenated at 15 roomtenperature

and pressure over a 50% wet paste of 10% pal | adi um on
Exanmaple@85( 500 ng). After 18 hours the catal yst was
1(2’-%%@&0'9&6 I} pd-{a0g3 fiéfd?ﬁllliw’rgg I]i)x@v]lﬁﬁélsn_"_y@)t-%d tgl6
plp?rmﬂfnyi]cagoga }§|pe?£9?|%' g MS ( ) €

4-1(4-{4-[(1-Cycl obutyl - 4-pi I)oxy] phenyl } - 1-

added to a m xtu ot Re product fromstep 4
(1-{4-[(1-cycl obutyl - 4- pi peri di nyl ) oxy] phenyl } pi per azi
2-medh)ylgréBdhogioshloride 480 phd |2 manod) wasl 3deed e ghirging mixture of 1- (1-
pip %ﬁh?&ér@ﬂhﬂ)ﬂ (Lﬁﬁsgqn?p%ﬂd. l)msp@ozy}ﬁmwgnoerazme (E284) (100 mg,

oo ATEAERIRR 7). 8l A g

mixguse Wag Stiged akreee tswpﬁraéwﬁ .f%faﬁ mg es; His Yap e&?mfﬁﬁg and”
passedfl khraugh art SCX i@f exrh88ge tesametutinigawithohethaoel:and then a mixture of

Hﬁﬁd?'ﬁ’é scﬂutﬁﬁlrﬁétﬁﬁi‘ﬁl 8% ThE-basit flacitns Wete leVapiratedtdng the

res%tgg r"pe%'bslufa Q\E g{'ﬁ/}h%%tu%sof(%ﬂmmbﬂl 429 [ MeH] +.
solutiop: m@thﬁml étchgqum AP 9:4iBRA) o ynighibayitls compggnd (50 mg,
43%) piSr(Esiniyld 486 [perHjt} nor phol i ne (E293) ~ x4 r JIN' 'N
1 NIV INS 10 O v Asolution of the product of
Egzgﬁégq step 5 {1-(4-{[1-(1-nethylethyl)-4-
0 henyl erazi ne 200 , 0.66 mol
Examsleaa&%w vgr}g%r%);@% ﬁ\ldﬁ b Tnnt ot IZe

appropriate acid chloride:

pi perazi nyl) carbonyl ] mor phQl %
4- mor phol i necarboqil chl ari _de (78 ngd4 0.53 nmol) was

e §gme manner as Example 285 using t

Compound Acid Chloride MS (ES+)
m/e
[M+H]Y.
1-(Cyclopropylcarbonyl)-4-{[4-(4-{[3-(1- cyclopropanecarbonyl 484
piperidinyl)propylloxy}phenyl)-1- chloride
piperazinyl]carbonyl}piperazine (E286)
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20

phosgene in toluene (1.3 m) and the m xture stirred
for 30 mnutes. The solvent was renoved by

we@r@posasé on and the residue dissolved in PCT/EP2003/011423
di chl oronmet hane (5 m). 35 Morpholine (75 1, 1.1 nmol)
followed by triethylamnne (126 I, 0.88 mml) were then

—addad /\Ffar Rf\ m adtes fha mvfnra WwWAao . aAvannr A + A AnA
=3 av pwp v vwas o vapurat Uu aTTu

mqmtwrmnya "8{[41(4753-gbl el uti ngCyClﬁbUﬁnQCafbm)’ur g of 497
pip&Hidke/BFEING sRnyL-i1on: net hanol : |dindider onet hane
M plb&aZI é(@éa%{} tpe tigle conpound (177ﬁm\:],

1-(GHERREPDISSI GW AU ek o 204 |1oClebEBRECarbOmT | 512
piper{dinyWetdpyl]etyfpHenyl-1pi peri di chloride
pi é}}éhhg]@é}m\?ﬁmbémﬂmégmgyeri di nyl carbonyl) pi per|azi ne

The
O A e o [ pEATB s
plpet*rquql)propgﬂ exyiphenygiyd chlorlde
pipdrakiftyl{daronyhpib&iabiyik ¢E284)) - 4- pi peri di

o1

-Py@n - nyé)t- -carbonyl! chloride
plperazlhyllimbmyépmvnaxmmamru di neciar boxyl at e

e 5@"%2@;’&?%}%‘&6@3?&29 g2 | o P2

1-{@-dHIdérdpRe |)eablaw|]e4 iy éz}qaxhcar bonghibrobeRidye! | di Necasbs

in an ice bath and

ot o) e RSO
LE{EE&X&MQWHPIPGWMME 3.t et r ahyd rofu ran solutlion

(17.46m., 17.46mmol) under argon. The m xture was 15
ExdthpeVe2 to warmto ambi ent terrperature and stirred

4 [@Rﬂﬁl R Gl T ST C T R R

morphalinedF2P2hi) and water (2nl). The solvent was
renmoved in vacuo and the resi due)&ssol ved in ethyl
acetate and washed @\th satura@ \alg/ai um bi car bonat e
solution (x2). The or@ ye S separated, dried
under nmagnesi um sul pha evaporated in vacuo to

Steal M PHMGIMEhI 4L £[(@ I[P AYdithet Ay186S)) ox;l HaﬁMRy{}mC' 3) 8
plp .&ﬁyﬁ %&fﬁ%ﬁyl g)- |p§§|]n % g&%ﬁﬂe , 2.72- 2.68 (2H,
7 iy -8 46
mixteie: of pedadiom acpﬁa’te 9;5“92 5 ol _%)gnﬁg%sp’séthﬁ%ylp’hosghlno)-1 -

bmdpr(thyd(dbﬁg. fAya mel¥e)in tmmandlwwdmatﬁw@thaﬂéc for 10 minutes. A solution
of té bRJE@BVéfFE?@ﬁME 263, 6 719(9 1-ditheSHymashy 4%106@%51%‘%1)&(%1-
plpg%rfﬁ%a?bo%y agesqlg?% 9 %%I) a r I%ﬂ% h)}ég R per%ﬁ%jcarbclrz%ate (20

Miilkintigluens (1R Mk was )eddechhawesdcly spoih foschiiederie o,
64.5 ezuol).iTings mrixkire was Wwastet et @2 ° G fdeli5 mietilesand dilterdd through
kieSKIGH T ; T@Fﬁtr&@%a%%véﬁ&ﬁféd%drﬁ%hé’d Bn WA&a §iildifing WitARLmixture of
hexanS:etiiyt BEALE (985 1Bt il compound (6.4 g, 26%) MS (ES+) m/e 496
[M+H]*.
Step 2: Phenylmethyl 4-[4-(4-piperidinyloxy)phenyl]-1-piperazinecarboxylate
A solution of the product from step 1 (phenylmethyl 4-{4-[(1-{[(1,1-
dimethylethyl)oxy]carbonyl}-4-piperidinyl)oxy]phenyl}-1-piperazinecarboxylate) (2 g, 4
mmol) in trifluoroacetic acid (5 ml) and dichloromethane (5 ml) was stirred at room
temperature for 45 minutes. The solvent was removed by evaporation and the residue
purified an SCX ion exchange resin eluting with methanol and then a mixture of 0.88
ammonia solution:methanol (1:9).methanol. The basic fractions were then reduced in
vacuo to furnish the title compound (1.53 mg, 97%) MS (ES+) m/e 396 [M+H]™*.
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saturated sodiumthiosulfate and brine, dried under
magnesi um sul phate, filtered and concentrated in
W@ 20u03553he resi due was purified by silica gel PCT/EP2003/011423
chromat ography eluting wth a m xture of ethyl
acet at e: hexane (1:9) to give the title conpound
(1.83Q). HNI\/RSO(CDCIS)8418410§ r%
Sters 3:1Rhenyimetinh 4-iy[(1-oyclobutyb4-pipasidinyl)oxylgisenylish ( 2H,
pipethzinedarbdx(iatd M, 1.46 (9H, s), 1.20-1.11 (2H n).

Sod ag'etoﬁl oo Y1 624 PPy 4 PEdddAl 1B Y SR he
proqu;f % ettt é&%ﬁgﬁiﬁxﬁ 2?1%? @ﬁfmvb%)@mfa{h W'Pﬁgnecarboxv%@
(1.58 gi éﬁﬁymranﬁ) Ard (:mlmutanoza (@fﬁmﬂ §. 74 mmepinzdighloromethang ¢15 ml).
Aftef 2 hBoik, métharB W49 addid and3nhs Mitlire®vaporatddl, §Aé residue was
pasée%%rugh lérneS(%@ %%rex%hgﬂ% r&% e%gﬂg chﬁ meEFSnoZ %é{ ﬂ%‘h aVYﬂ&ture of
0.88gramapia. S%‘@”@?%W”%@e‘i)af@ P%%Véﬁrawsgs %@é%%\‘ﬁporaééd 9@ the
resi@@0gliridig 8 ©h6ilieeTe ER0Q3Nitia rdurewaf OI88sampribed sodi um
soluBlbie AcBIM: &clﬂ@r‘dﬁﬁét@;vae C(g E+£gﬁgyigsgrg?q§§gtbil§6rm@aqﬂ 85g,
8% '@%ﬁggﬁf %{ﬁ% |]10I treated with Iopot assi um

Stel& 45 btk eC!("iO'é'q‘tYF'ézH'l@?\'t@')‘V'M]I%hﬂ'\yﬂ}e&ed?z'aﬁb| ent

A sdidtivpedf @ahemgmethryl 8- cutlasutyl-4ipigenuidesylpherydribonat e
plpe\ﬂ%édamc& B @@ls d, fzﬁn&bl §f é’ds%lﬁé’ affahait Rrni \naé/wégen‘éte% at

hed
oo SRS S5 3 S O S 8 184N R bch (so0
mg)ndligTel$ haw's theatalyst wag r@v@@srmf@éﬁﬂoﬁ apg doe fiirategvaporates to
glvetthé hﬁe C@ﬁp@mdok865 Y7 93%) MEREBSY In/eB3¢6 PEBHTMHH] +. St ep
Stefd 5: {IQ'n[Y‘F- Eio%higﬂgxﬁféﬁéiﬁy )?x,(fphsnyj}qar bonyl ) - 1-

% ? piI peri di ne
pipgrasip oduct fromstep 2 (1.83g,
4- mgrpeghﬁmaybonvlrréﬂqnd@dmmgf P.odmynelpwas pddsdiy, a mlmﬁ]@bth)e

prodiet REMistep 4 W—WN%@CI&&t}&ﬁ%péﬁn@m@]bhmﬂplp@ﬁaaﬁlé) {B0 mg,

0.48 Hg'loﬁean(jﬁ)o?yg:%’%éezaﬁ?% e F‘e&r@@@ %ac{ hﬁ'ﬁoll‘g?e 1 ux

dickfogpretians i maﬁ &3 BBt e s bppeted
Thetresiges was r@duermmmedjon\msmce ouislina gl estiriof withea mixturiof 0.88

amlﬂ&ﬂﬁ-}:olaf@n fstHanek (ﬁdﬂld}foﬁwﬁtlﬁh@@ 5aCERO5Y 6 furhiRR te GRNoPnpound

(12 %geéwﬁ@.ss(%%qgmg Qﬁ_ﬁ_ﬂed 15 with water and brine,

er magnesi u ul"‘phat e and evaporated in
vacuo. The title conpound (0.30g) was obtained by
Exapigle 283 gel chromat ography eluting with a m xture of

4- {[f-r(mm-(m\nétayetm)ca%e(rianﬂg}l]oxwm)) 1 e 480 [ MtH] +.

p'p‘i %ﬁﬁ@%?/rlbgg rps\olwe (EZ?%M pi per| di nyl net hyl ) oxy] phen

yl } pi perazine The product fr 4 (0.30g
0. 63mmol ) was di sso Y in |E§Jorﬁ§%t hane (3ml), 20

treated with trifl uorloatet acid (2m) and stirred at
room tenperature under”afgon for 2 hours. The sol vent

A sqlitionraf sy ei@duet of Examplar§3t step pdEi(¢rd-(dinefbyletbr)-#n
pipeniein Byl ptrngl)piparasiag) (@oovmgao. GS%bll) Waesabad @ta 2Rl seltion of

pho%c_?%?e lﬁltdiﬁér{ég(avﬁrtn aﬁ@tt kur Qi Ymﬁutegn‘l’ﬁteléroﬁ/eﬂ{ was
reme¥s b%%‘fﬁ?"@'&”@l’? thec'@ﬁ'é’@ gﬂPﬁ%’éﬁ”ﬁ’ Qrﬁa’eltr@nﬁf(? BT’rBd t he

Morpheling (¢9rf duindmcd).falloyed bvisietssamined 12801, Pg8Hbrol) #8re then
add&dl.eted B0 nihdtes felmixture was evaporated and purified on a silica gel eluting
with a{ﬂﬂlxlt‘@yb‘f'b%%%%orﬁa leﬂfr‘cfd Hbtﬁ&h&n'ﬁ?&ﬁ%%‘éﬁ%@ I'(‘@@é 7] Q'f]) to
furnish the title compound

(177 mg, 65%) MS (ES+) m/e 417 [M+H]+.
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(phenyl car bonyl ) pi perazi ne The product of step 5
(90nmg, 0.24mol) in dry dichioronethane (4m) was
wo e@ansgsdsevi th acetone (0.06nl, 0.72mol) and PCHEPHD3/011423
acetic acid (1 drop) and stirred at ambi ent
tenperature for 15 m nutes. Sodi um

triacet oxyborohydride (152ng, 0.72mvpl) was 30 added
and the reaction mxture stirred at anbi ent

Exarhplereogat ur e under argon for 36 hours. The reaction

1-(4 g&‘i Wi&h%@ﬁhﬁi h-lﬁﬁéhd@hytlibx??m?mmanﬁupﬁﬁaﬁg@baibmylpn
change = col um [uting with nethanol

pipefazine, a nixture of 0.880 anmoni a: ng

Exartidle @4 waa@rme@mftha@am@ fanfet as ExmPla @83 ey T Pigericine.

MS (g@nyﬁﬂgwamku]ﬁ vacuo to afford the title conpound
(98rrg) MS(ES+) nmfe 422 [M+H + 35 Exanpl e 296

Fq@g[(SS) 1
Exam hyl et hyl ) - 3- pi peri di nyl ] et hyI oxy) phenyl ] - 4-
; A
1 [4((@hehmeuwleﬂzbwm pigsadamllﬁ@tbﬂhyeop ayllkb 2004/ 035556
(pheRGIaRRAAMRISSragiad (EBSP 1: 1, 1- Di net hyl et hyl
(3S) - 3- (hydroxynet hyl ) - 1- pi peri di n€car boxyl at e The
title conpound was prepared fr & -{[(1,1-d
i met hyl et hyl ) oxy] car bonyl }- 3- bi péri car boxylic
acid using the nethod of Exahpl & 295 ep 1. "H NWMR

(CDCI3) 5 3.99-3. 9~ 3.50 (1 H nm), 3.22-2.95
(1H m, 2.80-2.52[(1H m, 1.87-1.52 (3H, 5 nm, 1.46
(9H, s), 1.32-1. H n), 0.95-0.92 (1 H, q). Step

2: 1,1-D net hyl et'hyl
Steg $9), 13J|(nemkﬂemhzﬂ(hydropymethygmpnggblmqqa?@(yhtg 3:1 itle
1{[ Q"&%R]Q Qy]@&%fﬁ%% iliRECRBOEHE bicia f(2.68 eR7Immsi) Ags
licy wﬁr@& doftah Cagioys 33084 iaice b AR o i
bora(r@l—ﬂetr@t)ydr@uras.s@lungn (‘QMGrnI) 17. 16@3@@ ugﬁjer( arap. e mixture was
alIo@ecﬁ@'\ﬂarﬁﬂto(aﬁherﬁ@temﬂ)eéﬁué 2fdHstirsad, urideB argbd far. AEQOL(rs_ Aqsolution

n§ (% Qt}dﬁr%ﬁg (ﬁ'ﬁlgﬁés added followed by methanol (4ml) and
e b hce Rl id e gannon dsstingil
acefBitesantd wa@edofﬂtlbs;ﬁ‘i a p@éomate ﬁPlUFI%n prlodiie or ric fayer
wa§§e%§ra3edi@ﬂe@ DAdeT m&@l@”suuﬁ‘f sUbtatbed e2Qraee n Gougitngive the
fitle Ji@d%ﬁ ??%MPJ @295 521 fP1 40 (é@(;{%sﬁ)sm 60489 m), 2.72-
g(%‘bﬁﬁnﬂlﬁ‘ér%g% 4168 (1 M)sf . A48 (Bﬁ'ipse)r P On(e%l-h{ﬂ)] oxy
Steb@heﬂymmtbﬁhﬂwl deliodtimethyR1 dOlB@’r\‘i!)‘Beﬁ%f bﬂ& af} epar ed
rlpfhE%ﬁJéﬁhﬂéQQ oy, 1 60l was baHegtd dmixtertehuf tbdirfe (2.599,
10,458 EB r”of % ?ﬁ@rﬂl SnitdVBiiies MByFia8Q1 rlzb. 4hi881) Rillowed by
the .pRMUﬁW@‘fI |$§ép9 Tyap ,agg?ql dingyes arﬂlp(ﬁu&%aﬁ Hgﬂg«;p]unger reflux for 3
hodr@ hes yooled beamtioh phiptareazasiitensl anekthefiltiade waspyasher Wiy
{%B%ro@@n‘f fh%hlf&l@ a%%@liH@tdrieﬁ upti@mmégrasstlinasalploate, filisiatigand
coqci;)prtpﬂtgg % g&%g%uﬁe%poytsslhclg%eﬁa’r b Srétg eluting
with a mixture of ethyl acetate hexane (1:9) to give the title compound (1.83g). 'H NMR
(CDClg) 5 4.18-4.10 (2H, m), 3.11-3.09 (2H, d), 2.72-2.65 (2H, m), 1.88-1.82 (2H, m),
1.62 (1H, m), 1.46 (9H, s), 1.20-1.11 (2H, m).
Step 3: 4-[4-(Phenylcarbonyl)-1 -piperazinyijphenol
4-(1-piperazinyl)phenol (4.0g, 22.5mmol) was dissolved in dry dichloromethane (50mil),
treated with triethylamine (3.4ml, 24.8mmol) and benzoyl chloride (2.6ml, 22.5mmol) and
stirred at ambient temperature under argon for 2 hours. The solvent was removed in
vacuo and the residue dissolved in ethyl acetate. The ethyl acetate layer was washed
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The foll ow ng exanpl es were prepared fromthe product

of Exanple 296 Step 4 using 25 the nethod of Exanple
WQWH4888p 6 Wi th the appropriate ketone or al detyER208%011423

indicated in the table bel ow. Exanple Ketone or M

(ES+) Aldehyde W [MH +

({[(39)-1- cIo ent pi peri dinyl ], nethyl}ox

wﬂhey@vrefﬁe ﬁPQH@rhéCa{ @nate, ﬁ‘é'H%{ iqny, daef{ PSR ﬂ(é&ﬁ?gaw SU'FYha#e ad
evapgrpteden aaduoeTiiEdAde product was dissolved in methanol, treated with

pota%sfu?n ée{rlﬁcfn%@ (Zlec{L@é‘fér@Qra‘PuBBéltlfFE& RyAmbidntibRBeiafire Yol 30 minutes.
The ;i yﬁf filjfer Bﬁlgﬂ e fgiir%ts revegorﬁateg /% acuo. The residue
diriethylpse

washsse a(tegm ed with saturated sodium blcarbonate solution, dried
undér= indgrielsiun3§)ipHatéahy levdppateein dadupltd give tiye fittexgonpioeny [(3.279).

©8 4- hen (carbon | i erazine (E299)
e = e
SteP ‘é\f'ﬁ';hg’i“ % h*‘d%‘iﬂrﬁ’?@f'h 'I}oxy) phenyl] 4-
plp@@zmuﬂehgnMN)mgﬂhy r’r -piperidinecarEpady

ThedOAID RS L. 833, B6E3nthidiN 2% proHuctm@m st§p em J59g, 5.63mmol),

{ mgql) and potassium |od| 2.249, 13.5 oI)were
addaé?éqg?t#ii(§1 dé@ %t pg)paénqet erl da gﬁ"’é‘q‘é%( fefﬂj:lxao 4 hours.

Theimigturg was aljdvge@my ]coalrtbowh }ereper@wrﬁe rtreatedemﬁnrsmm thiosulfate
(1Maesel) dad BRrddi] Wik 80l Setdtx amel gafidlagéepad separhtb/Rvashed
W|th( a°1~? tﬁ'mgsgrge%zg’rg%g Fﬁa@ﬁeaﬁ%’n su%héf% %gdga tqumﬁ/%cgo %e
title foq@o% 0.30g) was ggtapegj)y(sihcpi ge}ﬁhror@a@g Eu g?u(t@g pq/lthqa) mixture
of etBlybgacetate: meﬂar@l (rret) VIS €2 Sw) Im/e 480 [M+H]".

Step 3R {(BhérylckBBh{Y4) {2 (@pmhumym exylphkRyITppetdzine

e e, 2 @2@@ 8 WIERLANITD Gl beBirbnbond
treagpdwithatritigorpacetic agid ( I)gayLdg;tlggd @tlroprn teynperatyrg updgigargon for 2
hou(s2 fihe ddlyerd. v&fs-ramo8ed 2Hacod and tHeFedid9d disdolid immethanol and
pasée@@dv@n %Sé&%n B?(ohaila éZol(anH"('Sg)sélutmé with h8th&nai3ollolveld by a

%&%g rﬂrqoﬂ tgew )c( si) ﬁglb)asul‘ fractions were combined and
conperﬁ@t@zm wyquﬁe&%rq Byl eempPynd Oty d S0 delp BSRYMAE-
Step I6e 1{4-({[ b -Meptiodethyl)abpipeddmylicthethyifoxyshemydlsaict  of
phéﬁﬁ@ar% F ,eazmé)duct of Exarrpl e 295 Step 3 using

The q\m c o gt(% gfrg)éfmmog ry%lchlorometlt:ian (A{Tniﬂ?wgg g'eated with
acemn(e méﬁml @a?ramgn andigleaiak doetRpeid (hrires) pad AiTeratiambienty
tempefaeny for a6 peinazs NSodidm @netdetdx?bdi*@lﬁmdé ¢15%ag, [0 EPANneYl was
add%i< 3HY Fﬂeerggétfbg%&t L stifes rﬁ’b? rﬁ?ge %r%“gon for 36 hours.
The reagt}?)n mixture was 8!! ed w, and passEd do n an SCX ion exchange
column (5g) eluting with methanol followed by a mixture of 0.880 ammonia:methanol

(1:9). The basic fractions were combined and concentrated in vacuo to afford the title
compound (98mg); MS(ES+) m/e 422 [M+H]"

Example 296
1-[4-({[(3S)-1-(1-Methylethyl)-3-piperidinyl]]methyl}oxy)phenyl]-4-
(phenylcarbonyl)piperazine (E296)

O

BN
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Step 5:
1-(4- ({[ (3R)-1- (1- Met hyl et hyl ) - 3- pi peri di nyl ] net hyl } ox

wQ phesspsq - 4- (phenyl carbonyl ) pi perazi ne 20 TheCT/EP10€3/011423
conmpound was prepared fromthe product of step 4 and
acetone using the nethod of Exanple 295 Step 6.

S+).. nt | es 301-302 The foll ow ng
St ko b -DimGEN e Ry & ar SR R bRiReY i TecarsamIae 350
Thestitigpcompaiindgvas 2Benaied fren{(88)-bA[( Exaiméthyl 2l )Stykgrifonyl}-3-

pnpy@dm@catrtk&ympw&@ém@tr@ rACtHBH BEEXRNpIK 209 8Rp3S 'H NM CDCl3) &
BHEh), 36T, T80 [1HVR) §§6)2 5L URE Y IF 674 52 (3,

m> 11 ‘fffh QdJ{ B IR8Z 112G U oPle ASPHA-92 [ith & di nyl ] met hyl } oxy)
Stt:(@yﬁzlb‘bannaﬂwhéhylz(%) -Séindbmethyljrtpigeridtibesarboxylateazi ne
Th @é@mpound was prepared from the prod ct of step 1 usin the method of
Exa@gé &% &M?&SB(%%W ciﬁ R TAS 8' ? ), 3.00-2.08

(2Hq8), §)(%hhén>yﬂ]93zﬂ 9 bhidhyn)e 46682 (i, por hﬂ?n(ﬂé)H s), 1.30-
1zzm+m<m)a| dehyde ~ (E302) Exarrple 303 -92 WD 2004/ 035556

BC??F/1EP3% h 135)-3- (414 heny%arbon

o A 11 )

The. € gQnipogng wasg prepared from the product of step 2 and the product of Example
29548t§péﬁt(smg-% meifigshefinxample 2058tep i MA(ESe) ioenmac) Ve oni

e e
%@2%&%% 330 IMHI- p‘lf perazi nyl) phe:Z)I
StebEﬁ Qg A-( A3 S) @ - Methiylcdiyt)-Aig e idiAFRMBER B ok REhyI] Ehe

ed at anbient tenperature for
(ph EHFb%nwgtpeZAi'ﬁ%h di chl or onet hangpand washed vvlth
Theoli, romoyn

Was RIAPBIRAIFasB e Rrodust of SieR 4 andeacstaggrising the
methag of Examsple @94 Stapedl MIESs) m/ede2 fMAEgnesi um sul phat e
and evaporated in vacuo. The residue was purified by

am?w ?IZB?Q hrormtography eluting with a mxture of
The(fg

acetate: hexane (1:1) to give the title conpound

hg em@gs,.yven;@/ repaygd [frpm_tpa pr@{ugbof;_Example 296 Step 4 using
the nnefthda ofddXayriptet 288l Step 6 with the appropriate ketone or aldehyde as indicated
in tHe3@bredreldw.4- { 4- [ (4- cyanophenyl) carbonyl ] - 1-

pi perazi nyr ypgenyl Joxymethyt=t=prperidinmecarboxytate
The title corr% ﬁ%i Qas prepared from t K&tReRIuct NS (Es+)
step 1 and the product of Exanple 1b ZQ&IMp 2 Usi myle
t he nmet hod of Exanple 295 Step 4. MS(ES+) mle 50p [M+H]*

1 -[E-MT@IS’H -Cyclopentyl-3-piperidinyllmethyl}oxy) Cyclopentanone | 448
phenyl]-4-(phenylcarbonyl)piperazine (E297)

1-[4-({[(3S)-1-(Cyclopropylmethyl)-3-piperidinyl] Cyclopropane 434
methyl}oxy)phenyl]-4-(phenylcarbonyl)piperazine carboxaldehyde
(E298)

1-[4-({[(3S)-1 -Ethyl-3-piperidinylJmethyljoxy)phenyl]- | Acetaldehyde 408
4-(phenylcarbonyl)piperazine (E299)

Example 300
1-[4-({[(3R)-1-(1-Methylethyl)-3-piperidinylJmethyl}oxy)phenyl]-4-
(phenylcarbonyl)piperazine (E300)
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Step 3:
4-{[4- (4-{[(3S) - 3-Pi peridi nyl net hyl ] oxy} phenyl) - 1-
wEr@enssssayl | car bonyl }benzonitrile The title ceapBP2ed3/011423
was prepared fromthe product of step 2 using the
met hod of Exanple 295 Step 5. MS(ES+) mfe 405 [ MtH| +_
20 Step 4.
4-({4-(4-({[ (35 -1- Q/clopentyrl/\ eri di nyl ] met hyl } ox
y) phenyl ] - 1- pi perazinyl} @ onyI )benzonitri |e The
title conpound were grégpared fromthe product of step
3 and cycl opent anoneﬁ\gl ng the nmethod of Exanple 295
step 6. EES+A H +. 25 Exanple 304
Step-1: Fih‘eﬁyne il ($R)3-(lay rpzylmti‘pyll)pbpinﬁrmea@rmwaiﬁy} p
Th&ﬁ@émmﬁa@sﬁﬁe ferSdfom (BRM (1, P}\thrheﬂ'\ yiethgoxy]carbonyl}-3-

A

m),\ii.-46(9H, 2) dii. 32618 é tHhamn)e 0(96- OU.GZI{IH 51)32rm0| ) and
Step: A5E-Diie ARRAIB R)-3¢d dofhelifg)- 1Ep|§édimab&araaﬂylai@e
Th%ﬁt‘?e%&ﬁ#ﬂm@ﬁ%ﬁ{r&pa%fr&ﬁ%ggrold[]gtesz s{e H%i 0(5 frle rﬂr&pod of

Exaingie 7P Sf%e'r'é‘!'\dﬁ CDEk) it dd-3nps K Hmé@e? 877%%“%5%1 $09-2.08
(2Hoyl), 208h-21781§21df mpduaseli81 sl inujo [6Fert.6X (2ke nsofl 4T i(60H, (s2M).30-
1. 2@ peHaxs.racted with ethyl acetate. The ethyl acetate

M t um sul phat e
Stegﬁ%q %S&S{Fe"*hﬁ SRy Bl BT L0 Pl e by
P'PQF%"&dllﬁ@l“YBHKﬁﬁ%ﬁt@d]'&Wr&'ﬁ?%fBOW ate - 93 WO
The i d3Ehnd WwSToréf2eDB80r0 1l gdduet ofistepue endthegirddict of Example
2058 ebat esifietheneettdd d)Exampls 285 Step 4. IMS(ESe prpod8m[M+H]"-

Ste%o‘&g:%nyggg%x?@lﬂ% [é&?@%m ?ll lrpgthyl]oxy}phenyl)plperaZIne

Theyf p@ziuﬁfeof stepe3 using thenefpedat
Exme@ﬁ?é@é@mWﬁéeﬁ thil"of step | and piperidine

Stegjsﬁ AL 41&‘?3R)Ex g’?-h‘%ﬂﬁrlé%hy@s@ﬁabﬁdﬁ%n&ﬁﬂ}&y)mﬁ e

(phgn |p? 305 -9 .
peridi nyl) propyl]oxy}-2-(trifluorone

The H c)qsmwi]waﬁprpwq@@d Hemnripe praltbioatslopokandatatend esing the
me{Hod@F Example2ds el MB(EHS+)m/e 422 [M+H]*

Examples 301-302

The following examples were prepared from the product of Example 300 Step 4 using
the method of Example 295 Step 6 using the appropriate aldehyde or ketone as
indicated.

Example Ketone or MS (ES+)
Aldehyde m/e
[M+H]*

1-[4-({[(3R)-1-Cyclopentyl-3-piperidinyllmethyl}oxy) Cyclopentanone | 448
phenyl]-4-(phenylcarbonyl)piperazine (E301)
1-[4-({[(3R)-1-(Cyclopropyimethyl)-3-piperidinyl] Cyclopropane 434
methyl}oxy)phenyl]-4-(phenylcarbonyl)piperazine carboxaldehyde
(E302)

Example 303
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10 Step 1: 4-Brono-3-(trifl u oromethyl) phenol
3-(Trifluoronethyl)phenol (1.88nl, 15.4mvl) was
wale@gosisedl i n acetic acid (4m) and treated WETIEP2003/011423
brom ne (2.7g, 16.9muvl) dropwi se. The resulting
mxture was stirred at anbient tenperature for 2
ours, poured into water (15nl) and extracted wth
4- ({’&h[%‘ﬂl[@ls yederentys3-piperidinyllmatydpe0nbeyil-dyer s were

pipecazittylfoaaibomplfifencionittile (E303at ur at ed sodi um bi car bonat e
solution, dried under nagne sul phat e and

evapor at ed i n vacuo. The r| was purified by
silica gel chromatog tlng With a mxture of
hexane: di chl or onet ha (1 4) to give the title
compound (0.73g). 1 MR (CDCI3) 8 7.55-7.53 (1 H,

sten - 4{fa1&Hiig ooheny) Vpipsrazinyiicarbonybentonitris >4 (4
4-Cyan¢ignizpig-a@ido(@u2g3 42 2minfdl )  rSediestdlefiexybarhodiinuide Y& 7 o phel 2npinol)
and P& dr@b(ﬂfenzaﬁlairdﬂ@ hpaREBIG!7¢f B2 hBidPwdreviitied it 5 elistRAsibA of 4-

(1- p:éﬁ %21 ro (Hﬂgfs 15%‘?6?} ﬁ%a)"égglﬂggoﬁegha eg503). The mixture was
stirregl & B%)r quiEs W&‘QF%H'&% gd yith S?'PQ'OFO"BG"HB'P@@'PC} wagiigd
with satdraded swxﬁmrdénlc(aﬂocsr@@ salution. 'ﬁmmbmaamdiayeewaeetepmdea dried

under hddgmssilRt sulghatO R $ evapbhfedinilaeliE msreabh@mg phifFic

coluﬁwg cﬁ%a‘%gérﬁbﬁng@{lﬁ \#{tﬁa n’ﬁlxlgt,%11 toq'% fgl élgetgt %rg aﬁ ﬁtt% gl e%e

title W%’”Qr‘%@g) MR(FSL) Y 3 4lle 25 and evaporated in
Step/zccub-DlmhﬂnyﬂeIhbeBS)-Wé{E(4-|§4H[¢4f-ayeujob§1esyl)oarh0m1 -
pipefaXiMR WBQMnﬁ’étH{/l}ﬂ%lle&heéarﬁb I‘alfée of . 880

T WS e R b e e

Step43: (44{[4{(3‘{((33)93W6rwlﬁwh)eﬂmmﬂlﬂ?eﬁ}y*)%
p.pe(fézr,,l“ﬁjdé%gm}ggﬁ ),nhﬁ@yl ]- p| per azi necar boxyl ate 30

The I g ?rgmd( duet c%@ﬁqﬁ sing f¢he mgthgg of
Examﬁle?}é@?@ ym%‘% Fﬁﬂé%%gﬁ) ho)-1, 1° blynapht hyl (97ny,
Stepl4: U (U4 {[38)-1dC yclopentyiedpidetitinyl nidtayyoxy)phenyiRs-
plpepﬁlbﬁ aHBP Iéb'i{ 9BRitAfe 100C for 3 m nut es after which a

ut1 on was obt ai n roduct from

The hePredy Qf]étep cyclopentanone using
the fﬁe?%%%ﬁﬁg@ gﬁtej?ﬁpﬁ[gﬁé*z‘ %n Mflate (0. 469,

2.49mol) in toluene (2m ) and 35 potassium
t oxi de (0. SOg 3 12nnn|) wer e added and the
Exarflg u(%hu ated at WO 2004/ 035556
1-(Phenylgss eox (faig%'ﬁ P'(IS’P"E!"W giylloryiphepyBpipsrrzine(Ed)

was allowed to cool, aci dlfled wilt h_acetic acid and

passed down an SCX ion exchange Nco (10g) eluting
wi t h et hanol fol d by Mt ureof 0.880 ammoni a:
met hanol (1:9). T ) ST actions were conbi ned and

sterct REEft SolibelRicHie gn%ﬁ & PRGN PIPRZIEY o of
The P@&‘GCtaffﬁ% Frxampet393rivep 4i(tAg.c-2hrempl s (disspived B 2Bytanene
(20nd), \‘/reaﬂehewm 1 Eﬂlbr@ﬁﬂettbarmj(o(%nﬂ%32mM‘5()5ﬁﬁ)pot’ds€iuﬁﬂ7éérbonate

(0. 7§ Hofhm& eresultm rEj(ture wa geate UEd rreﬂlﬁ for 18 hourﬁ The

L Per di raQ
gL LF amto 10 SRSt bt B et ade
basi¢ py,a¢ F@ rasygets ediun éy)drgde@sdgtlmm@l\braﬁ\d@nra@edﬂvlth ethyl
acetébeaTime ethy%wetite pybr widddpSidtedIdRied (AdéMhEgresium sulphate and

evaporated in vacuo. The residue was purified by silica gel chromatography eluting with
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10 Step 5:

4- ({4-14-{[3-(1-Pi peridinyl)propyl]oxy}-2-(trifluorone
wa booppasesyl | - 1- pi perazi nyl }car bonyl ) benzoni t PCT/EP2003/011423

4- Cyanobenzoi c acid (123ng, 0.84nmol), polyner bound

1, 3-di cycl ohexyl carbodiimde (1.9mvl/g, 442ny,

0. 84mmol ) and 1-hydroxybenzotriazol e hydrate 113
a mixtgaeieiny! acgistehexaner @) itng e {heditieinoBIPoHee (x 5&69* m/e
39 [BHHID minutes. The product fromstep 4 15 (154rrg,

Steg A30BRbA %?;o@.sig E'- rB errrdmwre@hﬁrdxw.ﬂfé@r)pmmwm

ratu

I t 20 b I} Using the
Es‘eéeﬁ)g@ o] 8%*;?%6) g &Tf‘r’%ggr??u& hﬁp(jé%’ﬂdf’qud gbt;

a m xture of .880 ammoni a: methanol (1:9). The basic
efét ns were conbi ned and evaporated in vacuo to
Ive t

4'( it &(1eﬁ%g&mpg)@%xy§- -(&’%Rj%)rbmew&(y %ﬁén{lﬁ-@l- 501

pip2rdzinyliebehoriydbehzonitrjle (EYPer azi nyl ] - 5- {[ 3- (1- pi peri di
nyl ) propyl ] oxy} benzonitril 306) O CND Step 1:
2- Br onp- 5- hydr oxybenzoniot 25 3- Hydroxybenzonitrile
(2.0g, 16.8mml) was disgplved in acetonitrile (20m)
and cooled to -20C Tetra Iuoroborr c acid diethyl

et her conplex (2.3n, 1 ) followed by N

br onosucci ni m de (3. 0g, |) were added and the
m xture allowed to warm ent tenperature. The
resulting m xture was stldr\/ed/ 5 hours, treated

steff 1.1 er%rﬁ&eitr.rﬁfoqgmwﬁr 4HgD, Syl fate soluti on 5838%5
3-(TApromeiey gl B I3 AR Qi eS RO SRl SeRls ASR (G A
treated eith ora)ina (17 dritimmdi) dexpwisendbe rmgmgsmlmwreswa@hfat@ at
amBiélﬂ’lt tgrr@erar@fe@& 2 Rolt3GpRiredTin® wWASH d8miVaR dXdbtbl aknby
schaeisbatin RN el it
satgr &qqieunr bicat oe@tﬁpfﬁ@uwen( drieggggyler W@Hm Aplahatg Angd m'aporated
in vdctro. IMeSespuewas purified by silica gel chromatography eluting with a mixture of

hex&ne R émétﬁﬁsé % 1B \reokhay{a E’cﬁrﬁq&drﬂj%ybgﬁmﬂ NMR(EDEL,) &
7 BN St oF- érw (R T 8 T ep 1 and

Step. 2:3-(3c-Bremechitriflyprasmethy hrhenyliox¥iarepypipedding t he
TheBiddaet fafm Sspriplas B&hBidap 2butaridbe EXmI), WeaBiwitivi-kg-+

ch ;gtgfbpgb rr'drnr-,?i7 @i Ar%%ew T3mmol) potassrum carr!]aonate 1.17g,
Hikyp ek ShE LB BEtish S taIIY ot 1&hours.

The n@;jmeguasfaﬂgwed tece! talarobieot terperatyreqdityted with ethyl acetate and

wadhek withwatay [Teehydarnle lapenessgdpacsied, kivisy luatier agnegiunhsulphate

an&TEHb%PatQé in%ﬂ@.l ThedRSidat GRs %urifM,%(b%%Jil}ca'He‘F cﬁ'l%%atography eluting

with a mixture of .880 ammonia:methanol:dichloromethane (0.5:4.5:95) to give the title
compound (0.76g). MS(ES+) m/e 367 [M+H]"-

Step 3: 1,1-Dimethylethyl 4-[4-{[3~(1-piperidinyl)propyl]oxy}-2-
(trifluoromethyl)phenyl]-1-piperazinecarboxylate

An oven dried 50ml round bottomed flask was charged with palladium acetate (23mg,
0.10mmol), rac-2,2"-bis(diphenylphosphino)-1,1"-binaphthyl (97mg, 0.16mmol) and dry
toluene (4ml). The mixture was heated under argon at 100°C for 3 minutes after which a
dark purple solution was obtained. The product from step 2 (0.76g, 2.08mmol) in toluene
(2ml), 1,1-dimethylethyl 1-piperazinecarboxylate (0.46g, 2.49mmol) in toluene (2ml) and
potassium tert-butoxide (0.30g, 3.12mmol) were added and the mixture heated at 100°C
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[ MkH +. Step 4:

2-(1-Pi perazinyl)-5-{[3-(1-piperidinyl)propyl]oxy}benz
wo@eiot0s3dses 10 The title conpound was prepared fPOIEPIN@3/011423

product of step 3 using the procedure of Exanple 295

Step 5. MB(ES+) mle 329 [MrH +. Step 5:

fo S5hgves HRPHGAGEn BRI ICONSY BENFOITD CPP) a5l oo acid and

passzoigomah 88X igr egaaege Eolomn { 10y) efutidg eth ofetisarepfollowed by a
mlxtQ%n&fQi SaPshtoma intind e (119). PR BSSIE 8cthhs WerdBLRLIRES and

evaRsEIRE e OGS FSh i G aioesaa) el win
a mi i 888emnEn athan@l/chcpmorowsmeafal(q) 466331t oive|the title
comaou (Orﬁﬂ%d\fl%(tES‘*bum/faBV%[Mﬂﬂbw usi ng the method of

A %% %lﬁﬂoﬁyl]gmfﬂlktﬁﬂﬁafo@ﬁé%ﬂ)ﬁhe%ﬁll]% P&azine
Th f st f
e e e e
Stegsnz-@ﬁ[ir{g el l?lé?‘gga%fl)ﬁg?yg]::%}-]z-(?ﬂu&r%rg?ghgll)ﬁyle?yl] 1E s
pip arb | :

@géﬁqqqqlg?; g@gg .84m l) p!)lymer gound 1 5dlcyclo%exylcarbodumlde

1 Qﬁ'mqlls 4428y, @mndnmi)/ar)q)ﬂfb\wrlo}(ybqn}zomaQMe hydrate1(113mg, 0.84mmol)
werésﬁrledoiﬁrdryﬂblblqbﬂbﬁetm (5ml) for 30 minutes. The product from step 4

(15499{ rooiirﬁlh&}( %955’(%@’%@(&“8%{% tpr%'a%ltgmlnen??er %?th}ee or 2

hoth he reachr@'( r119<)ture I\@gggjlutfgwthm@t yno EQ ,pﬁs%c e n an SCX ion

excriar{gadélunm(ﬁg)ﬁlelgt[ﬁg\(nm meffenbdlydeddrycepyringtaneyof @eeny| ) - 4-
Hl RRiEFAdIBNs derd dopdied &R MBporated in vacuo to

glveztR% g 059{5%%%%%5%0@%%%%%@%5‘5Wp o ot are

The title conpound was prepared from
Exafingle 800- 3- f | uor ophenol and 1- ( 3-

2- [4%%@&9\95%%&' ﬁg,u&mw %éfii&@%b@ﬁdlﬂgq%&%mﬁoiﬂ%eﬂ%ﬁiﬁﬂe

Ste
(E3R) 1 1. D|rrethyl ethyI P
4-(2-fluoro-4-{[3-(1-pipReriLdi nyl)propyl]oxy}phenyl)-1-
N.

o)

e
Step 1: 2-Bromo-5-hydroxybenzonitrile
3-Hydroxybenzonitrile (2.0g, 16.8mmol) was dissolved in acetonitrile (20mi) and cooled
to —20°C. Tetrafluoroboric acid diethyl ether complex (2.3ml, 16.8mmol) followed by N-
bromosuccinimide (3.0g, 16.8mmol) were added and the mixture allowed to warm to
ambient temperature. The resulting mixture was stirred for 5 hours, treated with agueous
sodium hydrogen sulfate solution (38%, 10ml) and extracted with methyl 2-methylpropyl
ether (x2). The organic extracts were combined, washed with water (x2) and brine, dried
under magnesium sulphate and evaporated in vacuo. The residue was purified by silica
gel chromatography eluting with a mixture of methyl 2-methylpropyl
ether/dichloromethane (2:98) to give the title compound (1.58g). MS(ES+) m/e 197 [M-
HI".
Step 2: 2-Bromo-5-{[3-(1-piperidinyl)propyl]oxy}benzonitrile

- 95 -



pi per azi necar boxyl ate The title conpound was prepared

fromthe product of step 1 and 1, 1-di nethylethyl 1-
wpr@enssssciecar boxyl ate using the net hod of Exam@i/EPR05011423

Step 3. MS(ES+) nle 422 [MtH + 10 Step 3:

1-(2- Fl uoro-4-{[3-(1-pi peri di nyl) pr opyl ] oxy} phenyl ) pi p

erazine The title c df th
The §H& Gumpouts W reBaed TRy DR Grist Biaae gre "2eh e 205
chlo@tpeqtpwplpmdl@hydrmmmqrmhpmetm%pf Examtﬂq §0¢ tep 2
MS(E8t#prvie 328MIM-AH]pi  peri di nyl ) propyl ] oxy} phenyl) - 4-

h [
stog, PLRTIRHARHY BEELATL I 0 PR Br BN 1
5 P'PQ!'Q?'HQCQ'I'?QXY'BF%cedure of Exanpl e 305 Step 5. MS(ES+)
The title cdpolindnihsrprEpanep frosn Bt reddt dhaer alanémn@rr@%alﬂﬂwséé
plpeY‘erlr%c@Flﬁﬂgléfé%sferQHé hiegndd SFdu@nphs 3¢5 siEplae MBIBS 8t refe 829
[M+ﬂ O appropriate carboxylic acid i nd| cated in
the tabl e bel ow using the nethod of \%3 % II305 Step

Ste 4: 2 titiperazinylirgx3- (%plnerla'nvﬁpmyl
10 The4itlé cémbBurtd was prepareld3ropi thei preduat pfisted pwmummwmmf
Exa)npﬂez% Stseprsowlsoewmwg [M+;b’¢r azin | carbon

sten 5y 44 piATRR ﬁa# RBRYIZ 3 wor o- 4- ([ 3- (1-
plpendmyimr@wﬂmgv}beuzmlﬁs eridinl rol ox hen | i
Theqitld zboldd RagpiePared from the product of step 4 and benzoic acid using the
15  proded(rs & Ex@npietsdd Step . MSIESHinrey4 3Pyl ] oxy} phenyl ) - 4-
{[4- 4-(1l-pyrrolidinyl 523
(1-pyrrolidinyl carbonyl)phenyl]carbonyl} pi perazi ne
Exapifiesp0t-d0%onyl ) benzoic acid (J.Med. Chem, 46(10),
TheX8HdwidP &xampl@dwere pruparad &roflifhe product of Example 306 Step 4 and the

appf’opilLaf]é éa%b& oL &a Ficfdasli 1&B| ?élbﬂ/‘ @Hg)tﬁé ﬁ%dd%fﬁ@&%@/éos

era2|n car bonyl } nor phol™i ne (E314) -97 WO
20 Stepfoa/ 035556 PCT/ EP2003/ 011423 OyNO CND F The product

from Exanpl e 310 step 3 (150nmm. 0.47mmpl ) was

di ssolved in ggxmpf chl or onet hane (‘Gakboxylicardiad WS [ES+)
di et hyl am nonet hyP pol ystyrene (3.2mml/g, 294nd, |y/e
0.94mml ) and norphol i ne carbonyl ¢hloride (0.11] nlM+H]"‘
0.94mmol ) and stirred at anbient
2-{4-[(4-Cyanophenyl)carbonyl]-1-piperazinyl}-5-{[3- | 4-cyano benzoic | 458
(1-piperidinyl)propyljoxy}benzonitrile (E307) acid
2-{4-[(4-Fluorophenyl)carbonyl]-1-piperazinyl}-5-{[3- | 4-fluoro benzoic | 451
(1-piperidinyl)propylJoxy}benzonitrile (E308) acid
5-{[3-(1-Piperidinyl)propylloxy}-2-(4-{[4-(1- 4-(1-pyrrolidinyl | 530
pyrrolidinylcarbonyl)phenyl]carbonyl}-1- carbonyl)
piperazinyl)benzonitrile (E309) benzoic acid
(J.Med. Chem,,
46(10), 1845-
1857, 2003)
Example 310

1-(2-Fluoro-4-{[3-(1-piperidinyl)propylloxy}phenyl)-4-(phenylcarbonyl)piperazine
25 (E310)
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tenperature under argon for 1 hour. The reaction
m xture was diluted with nethanol and 5 passed down an
w®EaK4osrssexchange colum (5g) eluting wth nmetpP@mnBP2003/011423
followed by a mixture of 0.880 ammoni a: net hano
(1:9). The basic fractions were conbi ned and
evaporated in vacuo. The residue was purified by
col um chr omat ogr aphy elutidg with a m xture of 0.880
ammoni a: net hanol : di chl offoret hane (0.5:4.5:95) to give
the title conpound (841g). MS(ESt+) mle 435 [ M+tH + 10
Exanpl e 315 4-{[4-(2-Fl ugro-4-{[1
- (1- met hyl et hyl ) - 4- pi per 'nyl ] oxy} phenyl ) - 1-
pi per azi nyl ] car bonyl } nor ollqE](E315) YN CNF O
N N Step 1: 1, 1-D net hyl &y
steg 1t ﬁg mnrﬁo-stﬂmepmfynbkywbpw}mppﬂmndu necar boxyl at

Thegllﬂggco %ﬁréﬂa@%bg%%mué ?nﬂ% Oog‘gp f arég %rZaé ed
chlqmqrﬁpﬂ)ppealpwgthygyogpﬁy e snng the meth mple 305 Step 2.
MSUESY a2y iM dilber i di necar boxyl ate (6.3g, 31.4mml),
Steb Bt hﬂﬂhﬂeﬁhﬁéﬂ’fyl ag2 ffofE-4- {@ﬂ-(]ﬁﬁiﬂ?@h):l|r@ﬂ)§iropyl]oxy}phenyl)-1 -
i'carboxylate (7.2g, 31.4mmol)

p'p?rggmef?h’y g‘ra??ure was stirred at ambi ent tenperat
Thedwa@pmpg@%Wﬁéprep@er@ therRIoddh&f SEPJERE T BRIRALGtY! 1-
piperatineraridxglatessiogy thevmsthod oft Exaatpdel 305 Stepal. MSESHemés 422
[M+e|q*hyl 20 acet at e/ hexane (1:9), the white solid

stefy3; JTeF AR 'r'?%g yifeblig R alebdaats, 9)
Thettifle mounewstpre@ l_ﬁqum@ytep@s(see-@e pIQsedyrs of
EXW% Stepdp MS(ES+) m/e 322 [M+

Steé A:(fk 1%6P5 3- jté gpmenawl)meyhekpg{ jedy)@- The pr oduct

ssolved in dry

(pham@ﬁ?r GEHQPW ﬁ%z"?%oml? 25 treated wth
Thet titiefdompouad ek erepared e pradict of siep @daflﬁ't besg@ir @gid using the
procasiupeeoidtxanplé 805 Stapdy (ESTh@/%@Q/@MH]was renoved in

vacuo and the residue made basic by addition of

aqueo di um hydroxi de solution (2M. The resulting
Exqwqﬁieﬁgiwﬁg extracted with dichloronet hane gxz). The
Thedolipwing ekaryeies wies prepaiiedifioatithe waerdvstiotibamitie BHeSteard and the
app%biete CRBOEAHE B SndicHied @ the thbRObEieu Usia @itk inBthod oflExample
305,.é1$pﬁes' due was puri f| ed by -98 WD 2004/ 035556

hﬁf\f\"}l O34 499

roi/ CrZo00097 L4229 L.Ul S RRLA L.III Ullbll UYT cl[,.ll CI utl II%HWI l
a mxture of 0EX8MPmoDNI a: et hanol : di EATROXY

4{[&1(5 {?u%?oh -1+ &Egopy@oxy}phenym- 4-cyanobenzoic | 451

pipergei Ql]carbonyl}benzonl?nle ’W (1- net dy ethyl) pi per
1-[(4- FIuorophenyI)carbonyl] -4-(2-fluoro-4-{[3-(1- 4-fluorobenzoic 444
piperidinyl)propylJoxy}phenyl)piperazine (E312) acid

1-(2-Fluoro-4-{[3-(1-piperidinyl)propyl]oxy}phenyl)-4-{[4- 4-(1-pyrrolidinyl 523
(1-pyrrolidinylcarbonyl)phenyllcarbonyl}piperazine (E313) | carbonyl) benzoic
acid (J.Med.
Chem., 46(10),
1845-1857, 2003)

Example 314
4-{[4-(2-Fluoro-4-{[3-(1-piperidinyl)propyljoxy}phenyl)-1-
piperazinyl]carbonyl}morpholine (E314)

-97 -
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5 The product fromstep 2 (2.13g, 7.77mol) was

di ssolved in dry dichl oronethane (20m ), treated with
w@e®nosssq 0. 86nil, 11. 7mmol ) and acetic acid (Z2rdr/Bp=p3/011423

and stirred for 15 mnutes at anbient tenperature.

Sodi um tri acet oxyborohydri de (2.48g, 11.7mml) was

added and the m xture sti rm at anbi ent tenperature

under argon for 18 hourse resulting mxture was

di luted with dichl oronet @ve and washed wi th saturated

sodi um 10 bi carbonate solytion and brine. The organic

| ayer was dried under ma i um sul phate and

evaporated in vacuo to gi t title conpound.

MS( ES+) We 317 [ MkH] +. St 4x_1, 1- Di et hyl et hyl

4= (2 - - hyl - 4- , .
TRl SR DAY s i
d‘CF’P%ﬁ@%\% o trimied g sigtdemingmetybPolytighe (HRmawle, 294mg,
0.94menot), ahddnerehdlineatanydnyll cHidgidei (DA at, i On@rambiy apd atirgedisti angbient
tenigefatifetuiaer &goffeHPhsur3tike reh&RnnixRE wed HilttE& witk nethanol and

t : . .
p?i-q Ghjin 'K By excpanas.salurn (56) ppting it Bt fofigss e
mixiG (of PEpE ARYIoMA: no| (11 Thenkasiaferaliars peepearelingd and
evapheatel indacuo.dihesesigud was iporfied sy qoiunaredubma@dgraghyasiiting with a
mix@ 38 ofb 880 émn'}@ﬁé%%’é}hd%ﬁdié%&ohi&ﬂéhé-(?.%91.§.b§)°tof§iv the fitle
ylethyl) - |(ﬁnyﬂox

dund | 4 H 4-'pi pe
C”g‘i phe-éé/ﬁ@ll%iege{@geilﬁélé% bonyl } nor phol i ne The title

conmpound was prepared fromthe product step 5 and
Exaropkel8di5i ne car bonyl chloride using the procedure of

8 roa 41 -Motleiy ety B-Agipefi ABhEN@RL e 316
g%gﬁ&%ﬂ%“%r%ﬁgﬁlt?{;&ﬁ ?3%@?’1 glhpe?' i nyl) propy

4-
Pip ’e fl}l carbonyl }benzonitrile
(E316) Step \j’

1-{3-[(4-Iodophenyl)oxy]ﬁﬁgpyl}piperidine

1- (3- Chl oropropyl ) pi peri dinhe hydrochl ori de (9. 9g,

50. Omol ), potassium carbenate 30 (17.6g, 127.4mmol)
and potassiumiodide (1. 6. 8ol ) were added to a
sol ution of 4- iodophenolsf10g, 45.5mmvl) in

di met hyl f ormam de (150ml) cand the resulting m xture

was heated at 90C for 18 lf’ S. The m xture was

al l owed to cool to anbient te%ﬁérature, poured onto

StepAt ?!1’-bﬁ?etﬁ?@%l haﬁilgr&{li)@[fﬁﬁéganﬁe ! f‘-\"’\éﬁéeri%ngca}r\eoxylate
e e

andgf%nigpdzv_vith 1,1-dimethylethyl 4-hydroxy-1-piperidinecarboxylate (6.3g, 31.4mmol),
tripi{e3iRpB&3 pHihedceligyat fytmdl) &t diltbulylazotieariostyiai (rigoRY hinfiol).
TSAPB ) A 1 LS g o
golven lrfﬁrgoYﬁ, HuyapugsT tr%?Jd‘i'Le \g%trlt gied glt_hza, pixture of ethyl
acetfitetaexape A1 :9b the white adlidfitetedeandrtoe Gitratecpoified®ba sitite gd05
chravhatpgraph\Velltisg itk thyBack tath Mikdn. (19) &Pgide the title compound
(4.64g). MSIBS6Sn/e23 15 [M#rgt.hy | - 4- (4-{[3- (1-pi peridinyl )propy
Ste})]Z?é-)f&egreorl%!)-):%:f}dorgpﬁ(lal?yel)ro?é]lpri]gclarll(figtrabonyl ybenzonitrile
The product from step 1 (4.67g, 12.5mmol) was dissolved in dry dichloromethane (30ml)
treated with trifluoroacetic acid (20ml) and stirred at ambient temperature for 2 hours.
The solvent was removed in vacuo and the residue made basic by addition of aqueous
sodium hydroxide solution (2M). The resulting mixture was extracted with
dichloromethane (x2). The organic layers were combined, washed with brine, dried
under magnesium sulphate and concentrated in vacuo. The residue was purified by
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The product fromstep 2 (249ny, 0.75mol) was
di ssolved in dry dichloronethane (5m), treated with
wa eiogdssss@n ne (0.21 nml, 1.50mmol) and 4- cyanoPEnEP2003/011423
chloride (248ng, 1.50mmol) and the resulting m xture
was stirred at anbient tenperature under argon for 2
hours. Methanol was added and the m xture passed down
colungp oBroRategaRCelingewiina SrxtUre P OSP0 el uting with
ammueihasibbndlnlidhtonedetiypna (rd@0)toegiva the 188 compowrd .130).
MS(ES%MM?S [MJrH?") The basic fractions were conbi ned and

The d b
sterly P 0A B Bno R IRER R ey ilpbrufe. *
The qunaﬁmm aﬁeem @rlsee ﬁam@wol)ofeﬁssinssos/egsr) diyighigremethane (20ml),
treated Wlith a@@tﬂfp@ eerall 15 Fwaol) A &Btiy aoiti€2 dfdbs) Midtirredlor 15
min em eratuhe Sodlu gcetox borohydnde (24 , 11. 7mmol) was

ad : 'xtare et Pabiegt sty R Bl i ‘%’éﬁ%
resultmgnwm‘edw jisikasoNiih dl@hlatqnaﬁﬂoqr@@f@ waghed ivith| Spiugated sodium
bicafbonsiel soR@oh Bndl bhingliTelel gaiielhaneas drisalyndet m@gh&ﬂurWIsUIphate
and @?@do)‘éte@ i \ﬁarcudqb §i0e Giitle &n&ﬁmll\m(@si) m/e 317 [M+H]"

storyt! LloRtIRYer G- fperer Bt AT APt Co Vont vas

piperiginylloxy}nhenyt deopipethzinecarkoxylate azeot roped with
The tiflé a@ﬁ@ounli%sr;ﬁépé}@a fRORBthE PEORIBOONSERSH 3 Bndlh Y1 -dimethylethyl 1-

plpegézﬁ'!% %98%%’(@%g@g(t@%qﬂet%%gﬁb%@@ﬁ%hﬁsgégg)%k 422

[M+ H iethylamine (0.13nf, 0.94mol). The resulting
Steprﬁ:x’t (2-Eluoes-44[1- ﬂr—m\ethyleﬂiyt) -dapigeridiayl]axylpbanyl)piperazine
The HBSBSHBSUNISVdsYredared ARBHT the prdduet &rdte 4 DsiAgt bediné of

Exanﬂél%%@@ S%épQQ\hB%E’S#)W 329qupqphange col um (5g) eluting
met hanol ol éta m xture of 880 amoni a:

Stemﬁtﬁﬂﬂd?ﬂ@mﬁ {12 nb%t@y hyld-virsrisimdloxyirhaniict and
piperazipglicarbonylfmorghuline The resi due was purified by

The $itié b@rﬁp&ﬁx‘d WaY H8BARE FrdR{Hhe éﬂdcﬂﬁe%tatﬁd ﬁ‘ﬁ@'l‘ﬁﬁd)l?le carbonyl
chloﬁ&é PQH@ he rG&HgﬂFé’&Bé %/IS ES+E§m? e K@S FMW& o

e conpoun 110
Exanpl e 318

Exarhpid 8465) - 2- I\/Ethyl 4-(4-{[3-(1-piperidinyl)propyl]oxy}p

R LR ke LR R i

plpqazmyl argonﬁ benzon ri
(3S)-3-Methyl -1-(4-{[ 3- (;m(ri di nyl ) propyl ] oxy} pheny

| ) pi perazine The title e nd was prepared fromthe

product of Exanple 316 1 and (2S)-2-
met hyl pi perazi ne using t Aip'procedure of Exanpl e 305

Step 3. MS(ES+) mie 318 [|{MH +. Step 2:

4-{((2S)-2- Met hyl -4-(4-{ (1- pi peridinyl)propyl]oxy}p

henyl ) -

O\/\/N

Step 1: 1-{3-[(4-lodophenyl)oxy]propyl}piperidine
1-(3-Chloropropyl)piperidine hydrochloride (9.9g, 50.0mmol), potassium carbonate
(17.6g, 127.4mmol) and potassium iodide (1.1g, 6.8mmol) were added to a solution of 4-
iodophenol (10g, 45.5mmoal) in dimethylformamide (150ml) and the resulting mixture was
heated at 90°C for 18 hours. The mixture was allowed to cool to ambient temperature,
poured onto water/ice (500ml) and stirred for 10 minutes. The solid was filtered and
washed with ice water to give the title compound (13.5g). MS(ES+) m/e 346 [M+H]"

Step 2: (3R,58)-3,5-Dimethyl-1-(4-{[3-(1-piperidinyl)propylloxy}phenyl)piperazine
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5 pi perazinyl]carbonyl } benzonitrile The title conpound

was prepared fromthe product of step 1 and
wa2@ymsisbenzoi ¢ acid using the procedure of BEx@pPm™03/011423

305 Step 5. MS(ES+) mle 447 [ M+tH + Exanpl es 319-324 10

The follow ng conpounds were prepared fromthe product

of Exanple 318 Step 1 with the appropriate carboxylic
Theglitleccomppiupe e pPrepargrbireraihepriegHehef stepi@nHERFDZur e
dimethylpiperagihe usiip thStpepcdalurd=xiaiiaing a0 Hdep| 3. MSAESE) M 332
[MHHEST) W [MrH + (2S)-2-Methyl -4-(4-{[3-(1

- pi peridi nyl (1. 519

step FoaR 36 RtRé by pngriaybesgpyiopheny 1
pipgiaziniiicdrimnytihenzonjitrile phenyl | car bonyl } pi per azi ne

The{ r3d8at fﬁamzt@pcz( (0]7%@\01 wae issokéd Hry dichBAdmaBarde (5ml),

tre 889 Rin gfe‘?@ar ? ﬁ]ré&)?aﬁ(dh cPérBBEhiByFé’Hl&nde (248mg,
B@ﬁ mg 9%/ jnnfur(eéwwqr@p@} pg@p%m%eragere&nder argon for

2 hgturpel‘r/‘laﬁllanel WaE3R0Ed @A helmixture passed down an SCX ion exchange

colurhf 45d)leNfting Rt Mydthr RMBWED b?aﬂ‘ﬁkt'ﬂxyé 0f4.880 ammonia:methanol

(1: 9% 'H1 u%s%’ﬁ? %|'1§ gﬁé &m‘\i}rged érf"d é\l;a%o a]c @g%r b&' The residue was

A it g e
her
pyran 4- car boxylic ran-4- |carbon | i erazine

f%é%' cid (2S)-2- I\/bthyl 1-{[ 4- (et hyl sul f onyl )
| sul f onyl

500
Rp‘frgn%tﬁj metimlrﬂr(p {Eﬁ -(1apipprdinyl) propyilogyphenyhdroi ¢ aci d
pyrirlllyllcat.'bodytl)pl;ierazu%s 3171 (E323)
1-(4-{[(2S)-2-Met hyl -4-(4-{ (1- 4-acetyl benzoic acid
464 pipe ridinyl)propylP phenyl)-1 pi perazin
| ]carbon I}phen |)ethan 324) - 101 WD 2004/ 035556
PCT/ EP2003/ 011423 Exanpl

4-{[ (3R)-3-Met hyl -4-(4-{] (1 pi peridinyl)propyl]oxy}p

henyl ) - 1- pi perazinyl]ca nyI } enzonitrile (E325) N

N O-/N)
4-Pyridinecarboxylic acid (116mg, O.94mmol) was dissolved in dry dichloromethane
(5ml), treated with oxaly] chloride (0.08ml, 0.96mmol) and dimethylformamide (1 drop)
and stirred under argon at ambient temperature for 2 hours. The solvent was removed in
vacuo and the residue azeotroped with toluene. The residue was redissolved in dry
dichloromethane (5ml) and treated with the product from Example 316 Step 2 (156mg,
0.47mmol) and triethylamine (0.13ml, 0.94mmol). The resulting mixture was stirred
under argon at ambient temperature for 1.5 hours, diluted with methanol and passed
down an SCX ion exchange column (5g) eluting with methanol followed by a mixture of
.880 ammonia:methanol (1:9). The basic fractions were combined and evaporated in
vacuo. The residue was purified by silica gel chromatography eluting with

ammonia:methanol:dichloromethane (0.7:6.3:93) to give the title compound (110mg).
MS(ES+) m/e 437 [M+H]".

Example 318
4-{[(2S)-2-Methyl-4-(4-{[3-(1-piperidinyl)propyljoxy}phenyl)-1-
piperazinyl]carbonyl}benzonitrile (E318)
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10

Step 1: 1,1-Di et hyl ethyl (3R)-3-nethyl-4-(4-{[3-(1-pi
peridi nyl ) propyl]oxy}phenyl)- 5 1

WO piopesszé necar boxyl ate The title conmpound wasP@I/EPBENECL1423
fromthe product of Exanple 316 Step 1 and 1, 1-
di met hyl et hyl (3R)-3-nethyl -1-pi perazi necar boxyl at e
usi ng the nethod of Exanpl 5 Step 3. MS(ESt) nfe
418 [ M+H + Step 2: o
(2R) - 2- Met hyl - 1- (4-{[ 3- (E’bépi peri di nyl ) propyl ] oxy} pheny
| ) pi perazine 10 The titlge conpound was prepared from
the product of step 1 usplng the nethod of Exanple 295
Step 5. MS(ES+) nie 318 H . Step 3:

4-{((3R) - 3- Met hyl - 4- (4 { [63~(k=pi peri di nyl ) propyl ] oxy} p

S G i,
Theaﬂ% %{HB%‘&?Z‘M? prapergd o1 e nrpsiuchef Efaoniedi @S w@sﬁ-
@&p%@@ﬂeysm Rgpge %otlﬁmmyﬁﬁp&%paw%@sgiav 8348 [M+H]"

St e ety ig"“”‘”q““@ﬁpmf'aiﬁﬁiﬂ‘g‘?%s‘??ﬂi@ﬂ?r oyl ¢
p'peq Z'Eg@{% 8"?‘ toﬁﬁﬁe t abl e bel ow usi ng t he procedure
The 8?‘9 SPMEHIHVES BisBared & ”Bthe Y Hryanehedzpis acid
using theyroggdure pf Fxample 3 E_Sf) (’Q{e{lﬁé |\(141H] 4- (1

-pyrrolidinyl 519

I h [)-4-{[4-(1- b I

ExaflRS o4 ?E’Q?Eﬁn]yf’?%%@ne”]ycér onyi L( crazing.
The B@lﬁwmg&oarmwnegygw)prega% omdhe iproduc plq@hﬂsstep 1 with
the ddpbohri2@DrboxyAiRpeid ildidatad inthd thbld Belé\&usﬁgmw prdcedurd 28

Exa@b@q%cgtgyg) propyl ] oxy} phenyl)-4-(4- carboxylic acid
din (carbon | i erazine (E327)
/’)D\ 4- 1 (4 FlyorophenvBcarbonvll—2 _'I‘TYe_th_\IL 1 4 J' r 3

Zj\ﬁjor%eﬁzwplﬂ40 (1 ?u;werrdEWHOXVUCAcw hMSdES+) m/e
erazine (E328) acid (2R -2-Mgthyl-1-(4-{[3-(1- [M+H]*

@Sk 8?‘ ‘?I{ 3) eﬁﬂgxl r %ln 1) 4( t etrahydro- Eéljgran-4

oxy}gfgftyﬁ 1 %%t[gg;svlbow@s@@!ﬂ%ﬂ E>F/>2C rrettdlrzmar Wr an- 4-

pher{yjearbonyi}pigsEraznea@E318) ( E329) cardenxgit aciddd. MdadE anmpl e
330 1-(4-{[3-(21-Piperidi nyl)pr(g%]@gg(% henyl) - 4- {[ 4-
(trifluoromethyl) phenyl] car bd nlyé4}5q8gx;r% Swe E330)

(2S)-2-Methyl-4-(4-{[3-(1-piperidinyl) 4-pyridinecarboxylic | 423
propyljoxy}phenyl)-1-(4-pyridinylcarbonyl) acid
piperazine (E320)

(2S)-1-[(4-Fluorophenyl)carbonyl]-2-methyl-4- | 4-fluorobenzoic acid | 440
(4-{[3-(1-piperidinyl)propylloxy}phenyl)
piperazine (E321)

(25)-2-Methyl-4-(4-{[3-(1- tetrahydro-2H- 430
piperidinyl)propylJoxy}phenyl)-1-(tetrahydro- pyran-4-carboxylic

2H-pyran-4-ylcarbonyl)piperazine (E322) acid
(2S5)-2-Methyl-1-{[4-(methyisulfony!) 4-(methyisulfonyl) 500
phenyljcarbonyl}-4-(4-{[3-(1-piperidinyl) benzoic acid
propylJoxy}phenylpiperazine (E323)

1-(4-{[(2S)-2-Methyl-4-(4-{[3-(1- 4-acetylbenzoic acid | 464

piperidinyl)propyljoxy}phenyl)-1-
piperazinyllcarbonyl}phenyl)ethanone (E324)
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INN FFI ~VWN\ FI / 0",
4- (Trifl uoronet hyl) phenyl
W 2004083586 uor onet hyl ) phenyl ] car bonyl car bonat ep¢BEB2003j011423

1 mmol) was added to a stirring solution of
1- (4-{[3-(1- piperidinyl)propyl]oxy}phenyl)piperazine
élf[’)ill% 150 ng, 0.5 mmol) in dichloronmethane (20 m).
Exaifpl&$2%3 hours the mixture was passed through an SCX
4- {[(Bshw&eihuhw-&rér(ﬂmiw@im@)mppmﬁow}pheméi “hanol and t hen
plpef’l‘aimmwrﬂoﬁj‘/l}lﬁbr&%ltﬂm‘(ﬁaza met hanol (1:9). The basic
10 fractions were evaporated#nd the residue purified
on silica gel eluting we m xture of 0.88 anmoni a

10 5

sol uti on: nethanol : di chl exonmet hane (0.5:4.5:95) to
furnish the title conp (204 ng, 87% M5 (ESt) me
476 [ MtH] +. Exanpl e 331

1- (Cycl ohexyl car bonyl ) - 45(4- {@ (1- pi peri d| nyl ) propyl ]
oxy} phenyl) pi perazi ne (E331)}"€<10 a0__, _

terD!C’t @fmmmwm mhbmyl-dq4<{[z9(1nmoeﬂdﬁ&l)m*aﬂy)]ow}mhenyl)-
1p|§8' >§§'I gure of 1-(4-{[3-(1- .
Theﬁﬁe (ce:ér!ngo Pﬁ a%ep)%%ﬂ{/ﬂ\ %%t 8?6%'[&2' r]e3({5g) %ge)pnf% cf 1,1
dimethylbthgk ((3ﬁa}t3kraa’rbyl(6pln¢r)aZInﬁ@arbfpxﬁath @amg therenetior pé ﬁﬁama@ 05
Ste §fmS€EZi34k)yn/eeMamnﬁpl on and the residue purified on

Ste ket Hl(ﬁ Ldi : %ﬁy szﬁ’lezo
The%téza ﬁp@ﬁv%n\'%}tﬁg STG%E Ui E? ; m&&% P éél%“g%ggg @P? 9 e

Exarhbte 298+-8fep.5. E&(Eﬁi*)em/ea’Bm[MH]*ESSZ to E342 were
Steﬁ@e@ (§ﬂ) f&fl\ﬂ\ﬁhyM (4 {[3- (1 |per|d|n |)pro§yl]oxy}phenyl) -1-
plpgg&l Eﬁh& %"1" ? n‘?t'n propy oxy} phenyl ) pi per azi ne

approprl at e aC| chl_ori de indjcated id
Theut\ﬂepﬁ@ppam wap ereparag %%g) slape a“&f“"ﬁ%@ﬁﬂ%ﬁ“@"
usingdhe etnsgdure of Expmplei 396 Siep b 43| E%)é“/e[‘%fhlrln"

1- (4-{[3-(1-Piperidinyl)propyl]oxy}phenyl)-4-(2-
2-1h 414 thi b i [ E332
Exa@a?'s%?%?g%gﬁ ien (carbon i erazine ( )

ori de

TheJoljqwing gopaurnds-weirp eieparasTo tsgyPest of pramplip P23 . Step 2 with
the ép@%pﬂ@tbebamyyho%ﬁj ingicated aziheytatle deloanydiidotha poodetviiel af

20

i %EJ of i de
? tphyl oxy) phenyl ] car bonyl }-4-(4-{[ 3- (1-

t h\/l nvu\ 438

p| peri di nyl ) &Wlpoxyl phenyl ) pi perl £Arhexylicyeiyl | MS (ES+) mle
benzoyl chloride -103 WD 2004/ 035556 PCT/ EP2003/|011paeH]*
(2RE? tﬁwf‘ﬁgﬁ? ESI ) in' pheny ) pi per gl i f&é% S102
PIPQT barapy e mhenyl)-4 arbony
yrrolldlnylcarbonyl)phenyl]carbonyl}plperazme benzoic acid
(E326) (J.Med. Chem.,
46(10), 1845-
1857, 2003)
(2R)-2-Methyl-1-(4-{[3~(1- 4-pyridine 423
piperidinyl)propyl]oxy}pheny!)-4-(4- carboxylic acid
pyridinylcarbonyl)piperazine (E327)
(2R)-4-[(4-Fluorophenyl)carbonyl}-2-methyl-1-(4-{[3- | 4-fluorobenzoic | 440
(1-piperidinyl)propyljoxy}phenyl)piperazine (E328) acid
(2R)-2-Methyl-1-(4-{[3-(1- tetrahydro-2H- 430
piperidinyl)propyljoxy}phenyl)-4-(tetrahydro-2H- pyran-4-
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carbon | chloride

1-{[3,5-bis(Trifluoronethyl)phenyl]carbonyl}-4-(4-
W®2@4408356d ri f| uoro 544 PCT/EP2003/011423

{[3-(1-piperidinyl)propyl]oxy}phenyl) pi perazi ne

nmet hyl ) benzoyl (E336) chloride

1- f(Q 5- Dichl ﬁrﬁhhﬂh\ll\f‘ﬂr hnnyl] 4 [ 3—(1] A7F

pyram%lcamonwpmﬂramw IEﬁw}phenvl ) pi_pet aarb}a Ilp\ @7\|

di chl orobenzoyl chloride

ronmophenyl ) car bonyl ] - 4- (4-{[3-(1-
Exaﬁ"%ééﬁ@benzo | 486 i eridinl rol ox hen | i erazine
1- (4({58(3185’!Rehildmylmopylloxy}phenyl)-4 ~{[4-

(trifiroréraefirytyphphglodrboayifsipstaginé-(E83¢) 3- (1- _ _
3- bronobenzoyl 486 i rlg#n Il rol ox hen | i erazine
(E339) chloride o

1-[(2, 6-Di chl orophenyl)carb@(jM 4-{[3-(1- 2,6- 477
pi peri di nyl) propyl ] oxy} phenyl) pi p zi ne (E340)

4- (qu fIGaIbRE Q'RIQF REWA [4C ﬂ%fdﬂr%thyl)ph I]carbonyl carbonate (358 mg, 1

mm as o 108 f)1_ - [3-(1- 2-napht haI ene
plpqaf%%yagragg}ﬁgxﬁmig& p?lg)egaﬁe( 1<?1l§;(150yrlna,IOI (renrrr?ozli |rrled|c(h oromethane

(20 i) Aftél Shéurs Rhepmiitutie myss)passemthiaugh japrREX ion-ekehidnge cartridge
elutr?’i trh' rg%tﬂgncf\%%drhc—% é‘nﬁﬁ%l@a@ﬁ 8’80 lanfhéria:RRdR3AA)9). The basic

fracﬁor[s(\ﬂeléﬂvapgaf,?g d)tEéFegp ﬁurl Aed(gf %a eil erl)utmg rV\IIIt .a m1x3ure of

0.8% @pmop@@qgi@amr?@qygpg@rqwthq@ 'g hthe t|¥

compoGhd 0abag Z37%) MSi(ES)aR 476, [MEHER mml) vvas treat ed
with N, W dicycl ohexyl carbodiinde (0.25 g, 1.23 mol)

an hydr oxybenzotri azol e hydrate (165 nyg, 1.23
Exﬁ'i’?lﬂ?;” in dichloronethane (5 m) after 2 hours

1-(QyclohexyBafhonyl)-pd4-{Br(1yniperidipyl prepyllprdnhenyipiperazingdE331)
(D11) (150 ng, 0.5 I) was added and stirring
continued for 18 h “The sol vent was renoved by
evaporation and the res m purified on silica gel

eluting with a m xture of %ﬁ’ﬁgg;;\solutlon
et hanol d| chl or oret hane (0. 5: to furnish the
|or(d%3$9?@ 03k rr@mol')/@aé %éaéd 3| §rrﬁl>&8re of 1-(4-{13-(1-
p|p ropgﬁ(oxy phenyl)?'plperazme 8[?11'):'"()'15 mg, E mmgﬁ and R’leﬁ@%mlne

(10Q pf, @-7{5[ rsmph)-iptigkiorametiyanedB oy Aflex § herer e ppiverimesira@oved by
evapb¥hiidn whd thet rasidas pusidd cit silica djebeixting witima intixtureddf@e8&ammonia

s R 5 B PRI 9o oo

89%) MS (ES¥) m/e

Examples 332-342
E332 to E342 were prepared from 1-(4-{[3-(1-piperidinyl)propyl]loxy}phenyl)piperazine
(D11) with the appropriate acid chloride indicated in the table below using the procedure

“of Example 331

Compound Acid Chloride | MS (ES+) m/e
[M+H]*.

1-(4-{[3-(1-Piperidinyl)propylloxy}phenyl)-4-(2- 2-thiophene 414
thienylcarbonyl)piperazine (E332) carbonyl chloride
3-{[4-(4-{[3-(1-Piperidinyl)propyli]oxy}phenyl)-1- 4-cyanobenzoyl 433
piperazinyl]Jcarbonyl}benzonitrile (E333) chloride
1-{[4-(Methyloxy)phenyl]carbonyl}-4-(4-{[3-(1- 4-(methyloxy) 438
piperidinyl)propyljoxy}phenyl)piperazine (E334) benzoyl chloride

- 103 -




10

15

Conpound Acid M5 (ES+) nle M+H|

1-[ (4- Fl uorophenyl ) carbonyl]-4-(4-{[3-(1-
wal2@ekosasebenzoic 426 i eridin |l ro | ox } henPdT/EP2003/011423

erazine (E344) acid

1- (4- Bi phenyl yl car bonyl ) - 4- (4 {[3-(1- 4- blphenyl 484

n| nnrl di n\/I \ Pt o\ nvul r\!nan\l ni-Berazre

TCTTy T / PTPCT azZT 11T \ EQ'—PU

1- (1c1ﬁBbmo¢Iqxol %ylpalrbonyl) 4 (4 {[3 (1- 1,3- 452
plpéwﬁﬁbﬁr{ﬁylfo&?ah@l?l)gibe?é’ilﬁdomw ] oxyheriredipkoleH-

t et rahydro- carbonyl chioride |

ot
ToUT arn

1 {[%ﬁrbeﬁﬂﬂ@maylfﬁ%@ng@ﬁ&n‘yﬁ‘h”zl'y' PLRET fAl NS TES0) 544

{[3-i~ hider{dir¥h prbpii e rinenylydiderazipy | ] oxymptighiyenzogl ( ;
E3§6)pyr| dine 409 ridin (carbon | i|gHi@idene (E34Y)

~TY
1

11§ BypichigrgpherDearbenyls-4{la henyl)11- 477
p.pq@}iaqipwﬁxm&w%wZeg orony Simgnenyt) i1
(E348) carboxylic acid chloride

e R L TN

xyyohgny erazme 38) ori

1- [(WF@MGQMDﬁ*l@dﬁylMBGF{[E(hyI ) propy| Poxyheenagyl) 11- 486
plp&lo‘ﬂﬁ%)ﬂl%bylﬂﬁyﬂ)@%nylmﬁéﬁﬁé (Bd3ogar boembdidgli nol i n¢ (E350)

-4 @%?@Pi‘)ﬁ”@%@ﬂ‘ﬂ Mﬁ{%%wl JoxyP8henyl)-4-(4- 77

pnpenqmyi)pmpw xgphenytRiperegiag b ig Elpm?eoé@él
car boxyl ic acid chloride
b mamn 1- 458
carbon}:ﬁ cHorlde ne

1(4:{[641-P[n’é¥l(iImylwrpmd]oay}ngzer)xb)r%p’gf| ] oxyBpwvedipe) - 4- (3- 409
pyriditdyRbRRANRtdAne (a4 (carbon | | cabaayiralofiEes3)

car Doxy C aci d Wet hyl
4-{[4- (4-{[3-(1-piperidinyl)propyl]oxy}phenyl)-
Examp hyl oxy) 466 1-piperazinyl]carbonyl}benzoate
1-[(@E3R 6)ophenpDearbbnpidz(dH{3-tepigeidinyl) bropyl]oxy}phenyl)piperazine
[4-(4-{[3-(1-piperidinyl)propyl]oxy}phenyl)-

( {(rret hyl oxy) 466 1-pi perazinyl]carbonyl}benzoate
(E355) car bonyl ] b;ﬁ_jﬂ‘&/apl d

1- (Cycl opropyl acet, (1 cycl opropyl 386

piperidin ) rop I]ox }phen ©ne (E356) acetic
acid

FI 2-(trifl thyl ) ph bonyl } - 4-(4-
4- quérpwgg%%%@g& mrgI 1 2%onr1r%gs wag tr)egte%rWth] Iﬁ%- onyl} (

dicydiéheiflearbpeiimide (3.23 gr 029 Irr}mod)/@mm*é-hydirppymzatziBMe hydrate (165
mg( §5 fnlerQF i‘ﬁ%ﬁﬁ#b%etﬂaﬁé?@ PERE 0 iheuRCl- (ﬁné

plpgrl gﬁmopzﬂogga enyPEApgr%%ﬂX l(b?ﬂr(?g(?mg] 04}; 1%0{) L/\%s(a%ded and
stiringrentiaued foy 3B eyrs) Ghe FeMiyassemeyes Phevapemiign and the residue
purifedionl siea gel eluirg with a mixture of 0.88 ammonia
solution:methanol:dichloromethane (0.5:4.5:95) to furnish the title compound

(198 mg, 91%) MS (ES+) m/e 442 [M+H]™.

Examples 344-374

E344 to E374 were prepared from 1-(4-{[3-(1-piperidinyl)propyl]loxy}phenyl)piperazine
(D11) with the appropriate carboxylic acid indicated in the table below using the
procedure of Example 343.
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1-[ (4-Chl oro-3-fl uorophenyl ) carbonyl]-4-(4-{[3-(1-
4-chl oro-3- 460

Werpanssssayl ) propyl ] oxy} phenyl ) pi perazi ne ( E35BJT/EP2003/011423
fluorobenzoic acid 1- 4- Meth Isulfon I hen I carbon
l}-4- 4-{ 3-(1- 4- 486 -105 WD 2004/ 035556

PCT/ EP2002/ 011422
T AL =T O UVl UL LTTAJY

pi peri di nyl $pmmeyntloxy} phenyl ) pi per azi Asid E360) MS (ESH) mie
(et hyl sul fonyl ) benzoic acid [M+H]*.

1 [(éF@Igfo %’éh@'cSré (YAl Fonyl) phenvkicabaaid | - 4- 426

plpem!myt)mopwlloxy}nhemy»pm@m@%f)qvy oSNy bi perakine—
1-(4¢Biphdrylysoatdommi)4) (4-{(F361) benzoi c adikiphenyl 484
plp&ld[{l@ﬁpl%pﬂo&i/}ﬁﬁé%ﬁﬁyéz)@4@3@5)’ ] - 4-cafbol]lit-dcid

-4 PRER I BrRNP BRIy 1 ) pi pal SN2 416
P AAARB VR ;%?énw&“s‘qazazée% o (5207
X

3-nmethyl 388 piperidin |l pro | oX carboeylidgqgn perazi ne

& h ° lr&p n ridine
_;géjﬂlpar’bgnyﬁipiﬂerm-,@ fééﬁ% 3 ¢ a{r b(gnyl ]-4- %oﬁ/l?’c' éc}d 409

1-{[$i(p4Bi( tHPiperiipybpgbiloxylppemily1-) pi periaispadngliasc4 459
plpé?Sﬂﬁ)Q]cﬁrb@ﬁj/Iﬂsoqumollne (E348) carboxylic acid

2{[é(Jck[‘p‘dﬁ“?upfnSMipropﬁfox% RO AT Ponyd hidoid- 1131 (1- 459

pipesazieyljcarepyquinelive (E3AR) pheny! ) pi percRERPRYIq geids
6-{[h( quweﬂumymbﬂynoxy}phenyl) -1- 6-quinoline 459
p.pe} N&’l@’é b%ﬂ&l?hpﬁldTﬁé dgepeny! ) car bonydahsdkykdtadid 31 (1-

1- (‘b{[%'éT P&GHQWIWWPP@R%'B’I%‘M/‘II ) pi perA%\QYrW@‘e( E366 409

pyridietylcgibiosyl jpiperazing (E351) carboxylic acid

5-{[4-({rd-(Rrger %r@@vylmbﬁmhgw bonyl d-peirbidinel 3- (1- 410
plperaalgﬁﬁ%rbmvl imidine (E352) , carboxylic agid,_

IICII(I}IJI I AZTTIT 3507

1-(4-{[&r1-Bineridioytprepl@xytphenyl)-4 3-thiophene 414
thlehylbéﬁﬁ)oﬂvljblﬁelramwmﬁyl ) car bonyl | - 4-dagbdXyls ddid

@%@ ghf(h 48 é‘Pp %ﬁdm 15obfHioRybheRiL [0X[RRthyloxy) € azi nags

1-piperazily f@?fa/} erhz&a (E3R&hy1 ) car bony‘fa]rb%ytu {134(1-
4-chl or o- 3- 457 benzoic acid

Memypf—ﬂmmlo%élﬁminlwamwmhéwmer@«Km@mw&%% 466
- i E%;@?%ﬁ%ﬁy&b@ﬁz{o%tﬁ %5?55% ) car bony| :[arbork: io[ 3-(1-

4- br onp-3- 501 enzol

1- (@ywowlmty))m -gpfi8{ bxy} phenyl ) pi per azlopeopyE370) 386
pip i mﬂ&y&r@ﬁyl‘%lperazme (E356) acetic acid

1-{[4- &l*ﬂg@gnethy?)pﬂgnﬁpcgrtfon% 2‘% dadoll o (- 404
{[341 p@erldinﬁ}ﬂrqmi]@pg}w}wwlpﬁ@ﬁwp) pi pef dafjusEeEtBYl) )
(Ed8i7yior obenzoi ¢ acid benzoic acid
1-[(4-Bromo-2-methylphenyl)carbonyl]-4-(4-{[3-(1- 4-bromo-2- 501
piperidinyl)propylloxy}phenyl)piperazine (E358) methylbenzoic

acid
1-[(4-Chloro-3-fluorophenyl)carbonyl]-4-(4-{[3-(1- 4-chloro-3- 460
piperidinyl)propylloxy}phenyl)piperazine (E359) fluorobenzoic

acid
1-{[4-(Methylsulfonyl)phenyl]carbonyi}-4-(4-{[3-(1- 4- 486
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N, N-Dinethyl-3-{[4-(4-{[3-(1- 3-(d inmethyl 451
pi peri di nyl) propyl ] oxy}phenyl)-1 - am no) benzoi c
w@e@enssssayl | carbonyl }aniline E372 acid N, PCT/EP2003/011423
N-Di net hyl -4-{[4-(4-{[3-(1- 4-(d inmethyl 451
pi peridinyl)propyl]oxy}phenyl)-1- anmi no) benzoi c
nl per azi n\/l 'I carbopmt 1 api-Hne—{ l:070 aeid
plpelrd(néll)@[oaylmymhpeyl)pﬁmmg (@SQQ»I ] oX y(p’@ﬁyiﬂdlfwyé) [[4-(1-
4-(1- pyrrol i di nyl 505 benzoic acid
1{[%§PL03 g)&g s%ﬁfQng]rwgg%bhﬁgﬁ?ggyi b8 ezg;‘z' ng 521
4-{[3-(l ergperi YDG(?W'WB’QG”WEWWWSI g Isu ;t ry
(E361Z)003) 46( 10) 1845- 1857) Exanpl |edzéic acid _
1 [(§4{|j oK b(ﬁiyﬂﬂlt 4dip-) propy! | oxkRbeNY! ) 11- pi peg
plpgsﬁn RIOPYIY eLng 'In%? z'url]ee(ES%E?w) e\n'%'c\f{lgfp_ i of
1-(Zotybasw)- 43(3 {L&p(ﬂ- 2002 ) (173 mg3meth¥m|), pol yneed
pipdMREHYH pFSpY Ky ey ) pir fxeks (HBf6r3§e 9I\I— rml’td/il')dlc agio| ;/sty(r]I ene
n in)jan
1 [(?haﬂ, oxy@é‘)RQ@{ﬁ?ﬁ@ég}? Ezﬁd'gg a{? 135 E:‘ d%hfo‘?& [) in b7
pipey 'olnl RFORYR e ny IpiRaraZing, j 0 nZOIpfaﬁ vl
1- [(4@nk&oat—ﬂuoeomwenylﬁﬂrbunyl]ﬂ4e(4 {[3 -(1- 4~chloro-2- 461

E5Reh ] oxy

HileshehX eIk per

azi ne

pyrrolidinylcarbonyl)phenyljcarbonyl}piperazine
(E374)

carbonyl)benzoi
c acid

(Journal of
Medicinal

plpéirld(r?[gifio%yﬁ gﬂhﬁﬁyl pgbé?ain)ié) was addaeqld and stirt |A ng
D ICIIUVt u U
1-[(@Fiysse-atmethylahenyD erbprdi-4{fe{(Bui f | (cTeOS | i ca| gel ~ 440
pip@rtdmyil)bgam]cs)ty}meﬁylmparezin@tE:{ﬁ@&8 annmeihgibsadaid i on:
met hanol : di chl oronet hane (0.5:4.5:95qto furnish the
1 [(iﬁrgﬁﬁr%f?@)g%{%y'kﬁﬁb%g% @'c{ﬁE@Sl V\ez Qioﬁ‘?%gar ed HV gm1565
piparidimA)pcpy (| axyphesyliirtirazing (E357Y1 | ox)lysneeypEgipi per azi ne
(D11) with the appropriate carboxy|adgdacid indicated

1 [(§2¢5 Mgoropne 99?{58%] {g:;% 2, p{,gceg,ﬁfaﬁu%lfg Exanpl e 444
plperld|nyI)propyl]oxy}phenyl)plperaZIne E36 benzoic acid
1-[(4-Chloro-3-methylphenyl)carbonyl]-4-(4-{[3-(1- 4-chloro-3- 457
piperidinyl)propylloxy}phenyl)piperazine (E369) methylbenzoic

acid
1-[(4-Bromo-3-methylphenyl)carbonyl]-4-(4-{[3-(1- 4-bromo-3- 501
piperidinyl)propyl]oxy}phenyl)piperazine (E370) methylbenzoic

acid
1-[(2-Bromo-4-fluorophenyl)carbonyl]-4-(4-{[3-(1- 2-bromo-4- 505
piperidinyl)propylloxy}phenyl)piperazine (E371) fluorobenzoic

acid
N,N-Dimethyl-3-{[4-(4-{[3-(1- 3-(dimethyl 451
piperidinyl)propyl]oxy}phenyl)-1- amino)benzoic
piperazinyl]carbonyl}aniline (E372) acid
N,N-Dimethyl-4-{J4-(4-{[3-(1- 4-(dimethyl 451
piperidinyl)propylJoxy}phenyl)-1- amino)benzoic
piperazinyl]carbonyl}aniline (E373) acid
1-(4-{[3-(1-Piperidinyl)propylJoxy}phenyl)-4-{[4-(1- 4-(1-pyrrolidinyl 505
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[ MtH +.  1-(4-{[3-(1-Pi peridinyl)propyl]oxy}
3-pyridinylacetic acid 423

W@ b@npbypsel- (3- pyri di nyl acetyl) pi perazi ne ( E3779CT/EP2003/011423
6- Met hyl -4-{[4-(4-{[3-(1-piperidinyl)
6- met hyl - 2- oxo- 1, 2-di hydro-4- 439

propyl | oxy} phenyl ) -1-piperazinyl | py;l mié@&car baxylic
acid carbonyl }-2(1 H - ridinone (E]
1- (4-{[ 3- (1-Pi peri di nyl ) pr opyl ] oxy} (2003), 46(10),
2Htetrazol -2-ylacetic acid 414 phdBgb-18%7#)( 1

A"

H-tetrazol 1 lacet | i erazine (E379)

(1 Pl peridinyl)propyl]oxy} 4- (1
8{[4 benzoic acid 473 phenyl)-4-{[4-(1

3161-P1pqu {ayl)propyimegrhenyl)=1-pirearazip onyl}quineline
(E375%- 4- 3- 1- i eridin]l ro | Acetic acid 346 - 107
WO 2004/ 035556 PCT/ 3/011423 ox hen | i erazine
(E381) 1-(4-{[3-(1- %ﬂ? dhnyl ) propyl ] oxy}

4-(1H1, 2, 3-tri azol henyl) 4-(1
H1,2,3-triazol-1- yI)benzo /\r/d‘ cet | i erazine
E382 1-{2-Ox0-2-[4-(4-{[3-(1-piperidinyl) (2-oxo-]I
A nigidye pig-pdinplnecadexylic aerRIU. HrivgbyAprbxFgabh 80320043235, pé Apr
20027173 Ing; thmhriot), gatyriler(bbeiha ahg@iapexyiedrbedimnidd, N-hethyl

ol 3Bb rhelsh bmrﬁ reglwgﬂd 1-
p gl;eﬂ g(tgf EQ I%{%g %ﬁ |”$ hIoromethane (5 ml) was stirred at

romge}wmeeatyre) fon 3@ mirurtes: |1 FgH{]3ed erperydlr}yl)qmnyﬂwefl}pheeyIOﬁ%aame
(DPH {130 d; §.5Inrthéh Riapatidst and atwrﬁgo&dr}nﬁﬁac} for 18 hours. The solvent

wag B(QH Xﬁ é\féE&aaruqu)éX({i ih% rggh e ﬁg‘rﬂﬁed on S'“CP qqel el %\g a mixture
of 8%@ Qf"i‘ Qlgfion: mithméifqhmrwﬁ BF‘%WT‘ 549536%F gt Hieditle
corapduhdd50 oxy} phenyl) - 1- pi perazi nyl ] carbonyl }
wﬁ?%%ﬁg??EIS?onyl )acgﬂ] 4-(4-{[3-(1-

(et hyl sul fonyl )acetic acid 424
Exgmplas 3#843% pr opyl ] oxy} phenyl ) pi per azi ne (E387)
E316 {ol=43 Bwérk-grepared domyl-|pi{ Bplbiberidihyl)propylloxy}phenyl)piperazine
(Dﬁ)%%hhé‘é@ﬂx@pﬁat@ %5%%*.@&.&6&.%@&% the table below using the
pro%egurgo)fExar% re%7t5 i azo | zvestiya Akadem i Nauk

Compound Acid MS (ES+) m/e
[M+H]Y.
1-(4-{[3-(1-Piperidinyl)propyl]oxy} 3-pyridinylacetic acid 423
phenyl)-4-(3-pyridinylacetyl)piperazine
| (E377)
6-Methyl-4-{[4-(4-{[3-(1-piperidinyl) 6-methyl-2-oxo-1,2-dihydro-4- 439
propylloxy}phenyl)-1-piperazinyl] pyridinecarboxylic acid
carbonyl}-2(1H)-pyridinone (E378)
1-(4~{[3-(1-Piperidinyl)propylJoxy} 2H-tetrazol-2-ylacetic acid 414

phenyl)-4-(1H-tetrazol-1-
ylacetyl)piperazine (E379)

1-(4-{[3-(1-Piperidinyl)propyl]oxy} 4-(1H-pyrrol-1-yl)benzoic acid 473
phenyl)-4-{[4-(1H-pyrrol-1-
yl)phenyljcarbonyl}piperazine (E380)

1-Acetyl-4-(4-{[3-(1-piperidinyl)propyl] | Acetic acid 346
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yl car bonyl ) pi perazi ne (E388) SSSR, Seriya

Khi m cheskaya, (1), 132-6; 1976)
wa2(03/05366 hi azol yl acetyl )-4-(4-{[3-(1- PCT/EP2003/011423
5-isothiazolylacetic acid 429
pi peridinyl ) propyl ] oxy} phenyl ) (Journal of Medicinal
i | = A=) (J.l_l IIC I_\)UJ \AICIII DL I y \J.JG_II) y J.l( 1) 70 . )
oxxépbern&l)plneuazme((ﬁﬁ)ner| di nyl ) propyl ] oxy}

1- (4={[2 (hemarRimyBp@pYicky} 449
W@—r 4291 R Z1' nyl ] car |

azo
ylaqetylfplpﬁrazmq 2rj Hl n\/l \ pH

4-(1H-1,2,3-triazol-1-

’?lﬂbfér}zoﬂe iq carboxylic

nn\/l ] nvul

413
aci d

1-{2-Qx- Pl (Hel[3-ti-pipericintiony | )

rﬁ% eﬂyl{ ﬁfplddraﬂWIFﬂ{yl el
yl

g,ner hen car bq

(.'5050 1(2H) pyridinyl)acetic
RYdQRERSHBANIN DSHEESI C ¢
?¥éd8§?' B§GEAF Aot

439
aci d

= ||Je||U||||)

64 (dd[%@x%pew@@émm ¢ a
oxyyphyanyhenyipgratinplilqeebaniiny| ]
uiRSefins psgd) qui noxal i ne (k

,doqmmalmecarboxyhc acid

carbonyl} (Organic Prg
£392) Devel opnent, 6(4),

460
DCESS

d
Yppipenpzinylicasherefazi nyl ]
qu|ﬂo>{e{l|ﬁe (B3dH)3- (I -Pieri d| n

5- {Z‘ B Ve W

e oxaIMEar SO 40 ©

inecarboxy
carbonyl} uinoline (E3
| pro I ox } 6 c ano-

YT 460
93)

3-p

I <%8%<23§*3<8§ﬂéi sy én

oxydheny) -Riperaghyiia l} 68
phergliethagerd &386) { [ 3- (1 py1

4%(9%%‘#28

1-pi'per azinyl’] car bony

ci nnoline (E394) 1310-
3-

azol o[ 1, 5- a]pyra2|ne

1} 450

13;
449

1- [W&WIéLgﬁoﬂM?Q&fﬁWA PQE
oing R B IB Dy | 4. pir

4- py
plpetazrmledEaBﬁ met hyl - 4- 458

@Mleﬂw?(l%ulf&@[)geéibél dcfg aci

rimdine (
r|d| nyl )

d 404

E395)

1 (M[Bk(mw;be]ndﬂfry()érob&%m Pi pg
)I pgyllc acid oy

2 3-tria
trlazole
yI)carbonyI] 4 (4 {[3-(1-y
propyl ] oxy} phenyl ) pi per azi

2 ri, Bihiazb)eps-o@¥bkylic acid

SR4§§rlya
iKbisniclorekaya, (dar1B2Ly | i ¢
ne7§)E397) (Journal of

%ﬁf&tlba k&GS REuik E399

415

A4

)

aci d

Plpgnﬁﬂm}ﬁﬁ}ﬁ'%{& 19797,

ridiny
pheD2- 460
piperazine (E389)

%%c%raz% é&et%]ﬁmd
(‘]ournal of Medicinal
Chemistry (1967), 11(1),
70-3.)

429

3-{[4-(4-{[3-(1-Piperidinyl)propylloxy}
phenyl)-1-piperazinyl]carbonyl}-1,2-
benzisoxazole (E390)

1,2-benzisoxazole-3-
carboxylic acid

449

1-(4-{[3-(1-Piperidinyl)propylJoxy}
phenyl)-4-{[3-(1-pyrrolidinylcarbonyl)
phenyl]carbonyl}piperazine (E391)

3-(1-pyrrolidinylcarbonyl)
benzoic acid (WO 0304468)

505

2-{[4-(4-{[3-(1-Piperidinyl)propyl]
oxy}phenyl)-1-piperazinyljcarbonyl}
quinoxaline (E392)

2-quinoxalinecarboxylic acid
(Organic Process Research &
Development, 6(4), 477-481;
2002)

460

4-{[4-(4-{[3-(1-Piperidinyl)propyl]
oxy}phenyl)-1-piperazinylJcarbonyl}
quinoline (E393)

4-quinolinecarboxylic acid

459

4-{[4-(4-{[3-(1-Piperidinyl)propylJoxy}

6-cyano-3-pyridinecarboxylic

434
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oxy} phenyl) - 1- pi perazi nyl ]
,8-na hth ridine (E398)

WG 240433586 { [ 3- (1- Pi peri di nyl) propyl ]

1H i ndol e- 5- carboxylic aci

car bonyl } -

d 447

carboxylic acid |

PCT/EP2003/011423

oxy} phenyl) - 1- pi perazi nyl ] carbonyl }-1 H indole (E399)

oG PR RILAIRIAT ot

cmnalm(E?: 4)- pi perazinyl]carh

ycgr(g%%’% Soc., 68,
dy 0418y 1846) ne (E400)

3{[31—({4E{{B—(14 {[3 (1 Pi per| di ny
PIpRYERY rewmyé i ne- 3-

PPV Igerablbyars aﬁy B

( E4(
a]pyrimigding] (8389) Pi peri di nyl ) pn

IpyrzoRYl, §-@¥pytazine-3-
céé{%i(yhc a

car
1)

opvl] 4-(1 Htetrazol -

boxylic acid

449

1 [ezyd:mb@tamemy#mynaw pheny

carﬁghﬁ]zi ﬁ@ |(11 Bﬁgf &R{I] roéxl];er

%’)yvl LC_aq

|2)ch1’or$-[64nétiaﬁ/lﬂt tetrazol

%§}(I§§?C{a§ c aC|d (1

id 448

-1 - 458

1-[(1iMgthperH- diJZI;i;ﬁtr)apoledpyl ] oxy}
yi)ckriichyl AQUARAISHIRRA) yl) 4

pmé?"i;,&%’ﬁéﬁpﬁ rbox é CI(

phe
5-{[4-(4-{[3- (1 Plnerldln

dhraetiiy) 1 Hbil [263-Rizizole-4- E4
cér‘bofq[h% it

fﬂq;;n al ot Qraanic, Charsioy
Bd 41 (Bl x 104 1- 51)

+03) 413

2-{[3-(3; {B—S?@Irzermw@pﬂawl] E@ Sar ]
oX é?é t
1 8v.n t%xa fa%km &&l}

Wal n\/l\n

15C8—naphthyr|d|ne 2-
)QQ%&W% abigo” carboxyli

nn\/l loxvl 3-Thionhene
MJ ] J ) )

460
c acid

hcetic

5- {[édﬂd[34(28°lpqrh1mwbmq ( 3-thi
oxylpf(e‘ﬂiylﬁ-[ﬁpu(draﬂh)ﬂFétbéh?I}’-h Hp!
ind Q%E§99 hi adl azol e-4- 416

é Ahindute6ydaytmixplker actd ne
opyl]oxy}
phenyl) 4- (I

1 r\o

Pl

( E408)7

= carpnox

- (43P SRS ORTPEP A 01
pheia)-0Mipetafidylloadory fplrdAnd
(E480) d 447 pi peri di nyI ) pro

1 4pyrimidinecaiexylici acit az

/I —He—atta WO

3-(1- 4-Cyanobenzenea
Jyl]oxy}phenyl) 1- (WO

ne 410

cetic

3- {@féﬁ[é’?*ﬁ R IORCBIU ur
phepyl-1eyipgreridmleatbeonyl} an- 7-

pyradobait Bawiriping-(€40{) 3- (1- p

ﬁfrgéo ot|1 l5l zla]pyrch' o3’

ine-3-
Mearboxylic acid
peri dinyl) carboxylic

448

aci d

1-(4 8V bloR¥NihPiRONp PT peraz
oxy}phenyl)-4-{[4-(1H-tetrazol-1-
yhphenyljcarbonyl}piperazine (E402)

R—% I‘I—%e%%%l-‘l -yl)benzoic

acid

476

1-(1-Benzofuran-2-ylcarbonyl)-4-(4-{[3-

(1-piperidinyl)propylloxy}phenyl)
piperazine (E403)

Benzofuran-2-carboxylic acid

448

1-(3-Isoxazolylcarbonyl)-4-(4-{[3-(1-

piperidinyl)propylJoxy}phenyl)
piperazine (E404)

3-Isoxazolecarboxylic acid

399

5-{[4-(4-{[3-(1-Piperidinyl)propyl]oxy}
phenyl)-1-piperazinyl]carbonyl}-2,1,3-
benzoxadiazole (E405)

2,1,3-Benzoxo-diazole-5-
carboxylic acid

450

1-(4-{[3-(1-Piperidinyl)propyljoxy}
phenyl)-4-(3-thienylacetyl)piperazine
(E406)

3-Thiopheneacetic acid

428

1-(4-{[3-(1-Piperidinyl)propyl]oxy}

1,2,3-Thiadiazole-4-

phenyl)-4-(1,2,3-thiadiazol-4-

carboxylic acid

416
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1-[ (1, 1- D oxi dot et rahydro- 2Ht hi opyran- 1, 1

- di oxohexahydro-1 | anbda 464
wa2004pzsasdonyl | -4- (4-{[3-(1-piperidinyl) 6 PCT/EP2003/011423

-t hi opyr an- 4- carboxylic acid

propyl]oxy)phenyl)p|pera2|ne (E41

Zz="COK0O \J. [.JI peT T h llyl )

Icaabmyapmemmﬁ\ﬂ?éi@?af. c nr‘l dl 464

4{2909@2““*%}3%6“.\/') 1- pi pef 4fyagdlenz@mmacptiancid 447
pip id@}fﬁ, |11 | hen { wet baayasg) E411 2001, | (20),
mpqaanwgig% anZon eAE uifw 4gémxy)phenyl]carbonyl}.

1-(243-Dihyef B benzsfgraniTdi nyl ) pt 3@yPiNvsghenzabsgn-Tpi pef azi 0
ylcdrldri/) 14-(L3et-piperidinpneny | oca:rpamybzmd4 (4-
ro&yl%?y}%gn pﬁgfé}mep(tgaé)o ni

1[(&41@0)1@9@&&\ iq gl-tﬁlogyrjé 1,%’3@@95&@5‘/ ro- IambS agime 464
4-yWcavidriyji4-@-{3-3- plherailimya)zol b6 Sthiopg@n-4-carboxylic acid
proﬂy@o&g;l}rpag,ﬁwp]peéaz{r{é ({;h?po)( 1 pi peri dinyl) carboxylig acid

1- (4%2(@ ? ﬁé—?[ e(g P pr Ef ES ?c?e;ygjh@\ I]a etic acid 464

propyllex bpm@f@rql] 456 Chemlcal ommunlcatlons
ethﬂmh}eﬁiﬂﬁwén)oné(mmrazunyl 2601 ¢26)| 2147-2148) boxyl { ¢ _aci d

1 {[§® %@}l&gg%ﬁ Ingr,d4 g%,@iﬁih%trﬁcﬂzy&é’ﬁz{)[&addl- 468
4- (‘bﬂaéi‘ PEREFGNY! &bé P6xy} phenyl )-1- acid
phapiypeiperszing (E412)py| ) benzonitrile E416 (US 5726159)

1- (ﬁMe&@n DL4ehy &:&aﬂ?cwei (i ny b)nmstayya-phenylpropionic 450

[3g ﬁn2||]sp§)8 8%}; e-3- 465 acid _ _
& era2|nyl]carbonyl}- carboxylic|acid

ph gnxgplﬁeﬁaﬂnaAEm 7n| e E417

1-[(@Avgthdi=1, ﬁ%{tﬁlédléﬂel-ﬂ- perl d| ny+Ngthyiply2,B-thiadiazole-5- 430

1 t
e o ey LSBT carboxy ot

DAY -
auCLUIIILIIIC (== 10) [1RLY]

1- (B (@ {Bal- Rup@mryt)psppwét tef é'?-ACPB/“hl@PthER)%- 561 - |566)496
oxy3pHehyPiopigerbin{ifbafdosylf-2- :ac@;bampmewl acetic acid 447
thne‘?iyﬂgﬁwbﬂbr@’ E)4@5)opyl ] oxy} phenyl ) - (WD 0351797) ppi

Cl AaZT 11 II I benzonrtTi1

4-GAOYQFHAHAP L 1- Pi peri di n;ﬁ‘re);)@“ewqeneproplomc 461
P'Péﬂ‘ﬂlwmﬂmnﬂbh&ﬂﬂ)dwhﬁel c acil@cid47

pipEratinp Byl NoehzdtitiRY @2h 6y | ] ¢asborpeibo)

3-SR B Bk L5 CEA20) 10 B bisofffaAi8l 039556 4g5

oxy}phenyl)-1 plperazmyl]carbonyl}- carboxylic acid
1,2-benzisothiazole (E417)
(4-{[4-(4~{[3-(1-Piperidinyl)propyl] 2-cyanomethyl-thiazole-4- 454
oxy}phenyl)-1-piperazinyljcarbonyl}- carboxylic acid (Bioorganic
1,3-thiazol-2-yl)acetonitrile (E418) and Medicinal Chemistry
Letters, 12; 4; 2002; 561 —
566)
3-{2-Oxo-2-[4-(4-{[3-(1- 3-Cyanophenylacetic acid 447
piperidinyl)propylloxy}phenyl)-1- (WO 0351797)
_piperazinyl]ethyl}benzonitrile (E419)
(4-{[4-(4-{[3-(1-Piperidinyl)propyl] 4-(Cyanomethyl)benzoic acid 447

oxy}phenyl)-1-piperazinyljcarbonyl}
phenyl)acetonitrile (E420)
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1- (3, 4- D hydr o- 2H chr onen-

6- 2H1

- Benzopyr an- 6-

464

yl carbonyl )-4-(4-{[3-(1-pi peridinyl) carboxylic acid,

W@ 20b43355€lr o- propyl ] oxy} phenyl) pi perazi ne ( E4BQ)/EP2003/011423
(Journal of Heterocyclic Chemistry 1994 31 (2) 457- 79
6 {[4 (4 {[3 (1 P| per| d| nyl)propyl]

1- (%ﬂ;}? bvff&ﬁﬁwcmorﬁpwér azi nyl | 25 bBRYZIPYranCE-q 464

ylcdrb8nyipa{O{[Bi(dpideeidinid® 22) | carboxylic acid, 3,4-dihydro-

pro%yl%x?}ﬂﬂeHﬁ%ﬁ%cfréﬁﬁ%ﬁﬁgfeLg’m@dd?rhaﬂ%\e HelieRyCydiic
pr opyI ] oxy} phenyl ) - 1- pi pef g’%emﬁ jy 19(?4(3310(5}%%7ﬁ I
benzonitrile (E423) (US 5978R19)

6-{[4=-(@4f3 {FSPlbénd?h)ﬂ)pfdpﬂl] nyl )aglr @éﬁ%(}zthwyc}le -6-carboxylic 465

oX ﬁ)% trWI uor o gcﬁenyl) carbon | i efazine

1,3 novll-4-(A4.-113.(1

3 539|Ne¢rbebe§[@{4)ﬂ8f§hptpead:nyd) 3<)@-cyaﬁo-Z,G-difluoro-benéoic 469

}ﬂieﬂylb)lﬂf&?éfilﬂyﬂxy}phf"&}z‘,ﬂd) pi perazi ne (E425
bepe e o0en VL] s(Soliof -

1 (@{[ée(h%p@ﬂd InVDPBBYIPUKy ) phe A §-Trllwaphenzais acicn26) 1 462

pheriy()Mel(D | Batifllieroptieniyl) - 4- (44{{[ 3- (1 - Met hoxyaceti ¢ acid

carBé/vI 'epgz_qr;éjé@m propyl ] oxy} phenyl ) piperaz i ne (_E427)

1-[%(@@ ]igyiggq{;pﬁ%g&l]:%@[é—’(ﬁ’ 3 rIet%oxyproplomé aeid o Y 390

pipgtiging rgmlloxylpaeny|)3- ( 1- pi peri dinyl ) 1-yl)acetic|acid

pipBf=2p¢l (Eaz5) phenyl ) pi peraziine (E428)

1- [% (%i:%a% %r%ﬁérﬁ%l 4@ LRGeS %ézlrﬁf?&l%‘?&éﬁ&lié acid 426

p'pﬂ”‘é'ﬂn‘ll F[r@p}ﬂlfx ?Fé]yl)dl nyl ) pqopyl ] oxy} carboxylic acid

pipptezingl (FAR@er azi ne ( E429)

1 l\nétﬂyk{»[ysa({el%fail-@ﬁ{[ﬁ»-@ -nyl) pr amsthdg%¥dtic acid 376

‘ﬁt ?6%]3{ n-4- 432 _ _
p'pSH(i P ° 3@ @dro 2H t hi opyran-4- carboxyli¢ acid
pippragife ﬁ@?)} pi perazine (F430) (Helvetica.  Chimc:

1- [@&;5 Eumetﬂlﬂgﬂ-l 80, 4(ﬁ|}azdla28 1‘>$3,)5-dlme{h§lll1 H-1,2,4-triazol- 441

y|)a2c@&|1‘3&l £} 5;“}5%@961 t h' oP) f1aﬁyaéétic acid

l)Riperazine pi-peridi-nyl)acid,

1-[(3e- Da‘hqtdvldrtsmazobyl)wbormﬂ]op)ﬂq Bm@tbﬁenmzptﬂ $erazine 427

4-(4 EB3 ) pigeMidiiyypiop@oxtiem  ( 12afoxylkdd) . 73-7)

phenyl)piperazine (E429)

1-(4-{[3-(1-Piperidinyl)propyl]oxy} Tetrahydrothiopyran-4- 432

phenyl)-4-(tetrahydro-2H-thiopyran-4- | carboxylic acid

ylcarbonyl)piperazine (E430) (Helvetica. Chimica. Acta.

1997 80 (5) 1528-1554)

1-[(1-Oxidotetrahydro-2H-thiopyran-4- | 2H-Thiopyran-4-carboxylic 448

yl)carbonyl]-4-(4-{[3-(1-piperidinyl) acid, tetrahydro-, 1-oxide

propylloxy}phenyl)piperazine (E431) (Arkiv foer Kemi (1966),

26(6), 73-7)

Example 432

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

piperazinyljcarbonyl}benzoate (E432)
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Exanpl e 432 Met hyl

4-{[4-(4-{[ 3-(1-pi peridinyl)propyl]oxy}phenyl)-1-
w@r@enssssayl | car bonyl } benzoate (E432) - 111 \VETT/EP2003/011423

2004/ 035556 PCT/ EP2003/011423 0 0 o " Methyl

4-chl orocar bonyl benzoate (3.6 g, 18.12 nM was added

to a solution of 1-[4-(3-
Pi peri di n-1-yl - propoxy) - p)%@ﬁf pi perazi ne (D11) (5g,
16.48 mM) and triethylamre (2.53 nml, 18.12 mM in
di chl or onet hane (25 m), ladd the resulting sol ution
stirred at room tenperatige for 16 hours. A saturated
aqueous sol ution of sodi bi bonate (25 nl) 5 was

added to the reacti on and sst d for 1 hour. The

Methybéchlorquassny e sz EePE. j @y erb.12 M@g%@ é@d%& 193 SBiitiord5i 139; (3-

S e

%19#)’ Sihylgmings(2.53
ml, 1 1 m p@npgganfd% ml), and t e resu g solution stirred at room
termae{a[ture(fqr 14 Boyrs - Prpiaratati aguepps splytidroohgodhediyicarbdndtk R28 mi)
waﬁicﬂdéﬂ tb@l@é RN SRNStHe 6101 Rour( P daRic BHaséNRs {&afated,

LJ/\Hh g qw ra&h}lcgoH urg sy|fat
§ apRrated{n vacuo to
aff%‘?‘ tﬁ'% PPeAgd ﬁ )iMé ?r%/ 4@23 rﬂgﬁjﬂ, se13 86

in a mxture of nethanol:water (5:1) (90 m) was

Exa’jﬁlpigdmt;lthl um hydrOX| de (365 ng, 15.24m\V) and the
A R BRI DpRopyTexft ey e ariraleotirnvipenzoic acid

(E4p %)actl on sti rred for an addltl onal 10 m nutes. The
sol vent was evaporated in yacuo and the resulting
resi due dissolved in a n@@(g of
met hanol / di chl or onet hane \(1: 10) (20mi), and purified
using silica gel chrormt6 raphy eluting with a m xture

of 0.880 ammoni a: net hangl : di chl or omet hane (2: 18: 80)
to afford the title conp nd .21g); M5 20 (ESt), W

452 [I\/H—|] +. Exanple 434 1-{{4 1 Pi pergl{;
To é‘élélﬁtﬂfn i) W k @i R ) b
egaf Ny O}T/YL eﬂE;g@j(ﬁ‘} E&i’)ﬁ@%%@ﬁ@@ﬂ@ﬁﬁﬂgwggf)meot‘ha;ol :water

(5 1) (90 mI) was added lithium hydroxide (365 mg, 15.24mM) and the reaction stirred at
room temperature for 3 days. Acetic acid (3.17 ml, 55.44 mM) was added and the
reaction stirred for an additional 10 minutes. The solvent was evaporated in vacuo and
the resulting residue dissolved in a mixture of methanol/dichloromethane (1:10) (20ml),
and purified using silica gel chromatography eluting with a mixture of 0.880
ammonia:methanol:dichloromethane (2:18:80) to afford the title compound (6.21g); MS
(ES+), m/e 452 [M+H]",

Example 434
1-{[4-(1-Piperazi nylcarbonyl)phenyl]carbonyl}-4-(4-{[3-(1-
piperidinyl)propylloxy}phenyl)piperazine (E434)

Q
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Step 1: 1, 1-D nethyl et hyl

4-1(4-{[4-(4-{[3-(1-piperidinyl)propyl]oxy}phenyl)-1-
w@r@enssssayl | car bonyl } phenyl ) car bonyl | - 1- pi per Bzi/RPas/ 011423

oxyl ate N Cycl ohexyl carbodii m de, N nethyl

pol ystyrene HL (200-400 nesh) 1.9 m\/bI/g (530 ng, 1

St{@%i@? gﬁ@%ﬁ}e{ldt} k(g {,Ea fﬁ{: [3 (ﬁ-gﬁotepl myl) rop)r/ﬁgxy?phenyl) 1-

plr{e[raﬂmdlqa[rlsom}weml)perhwwﬁrmpgta]zmeppmmmaty 1- pi per az
N- Cytsdh]eawcmn@ilraubermmahw@bystQHéﬁaﬂL (208290 Mm8eshy 1 MWYhMol/g (530
m 1%@%@5&’%&?@9&% i%ﬁérﬂ?orb%g{hﬁhé(fo]w%@ E’{gére?at of Qr‘ﬂ Tl with 4-

(LG T negTHo P PR s -

B\P@fﬁzwll%bw%%nzoww (E433)
(226img. rlamMani-hydiexybienzateazelelairatp ¢ 3%0ngt & M NegkieBdatyl 1-
pipelaainecbdyilate %(ﬁigaOQQnMPéMIrrém RodHe tSRsBISINE R B hours.

Aft<¥\4 fﬁtﬁétWﬂttﬂ g %Y @ g?ﬁ‘l%ld to ta% éélétg 52.2)@ ono%(cﬁange column
i

"%1 trelien %@P%Ve@?r@' f&"@wd by P $88 eoyReidiethanol
(1 €0)de eltp thietcrude reiastionrreixtofe. GudBcation by silica gel chromatography

cluBia It 8 miRtbRAGTY. 88t &hﬂn@h%@étmdkﬂm%rﬂetﬁaﬁ@o 5 2 5. :98) to afford
thedtib Brdhuct 182 \ich! fsRERT) Ge 626 iy : VB et

St‘iP% g1 “Bit reiBYicprRaawhehenyllaaehenyi-ArBdid Ty - 4- (4-{[ 3
pipefidinyhp papyilloctiyfpHenyl) piperdaineg } phenyl ) p| perazine 15 The
Thé {itld ®nsIuRa W2E ﬁﬁ&%r@& f“r@ﬁ\rtﬁéj ploda&e 5f Q @El‘?ﬁgegf%sﬁw uding
the ecggcerd P%{qeg%?egir'i% t Qtl Wégég)@ L'\% I'@mn’pl es

435- 445 E435 to E445 were prepared from
Exampled -438-4453- ( 1- pi peri di nyl ) propyl] oxy} phenyl)-1- 20
E4%8 @eézﬁfs'vg%fé ama@?‘é Q? '{fs- % ﬁe&cﬁﬁﬁ}g} ﬂdbfygévﬁk%g
Pio RSt D SE TSP xS it e pPPLOPTaie FBNTRANAGR R Tl

tab p_:g.lgw Vgng thwq:pqedure of Example 434 step 1.
1-{[4- (1-Piperidinyl carbonyl ) phenyl ] carbonyl }-4-(4-

| di ne 519 -
Coﬁ)e d:]IL pi peri di nyl ) propyl ] oxy} phenff B per azi neM's (Es+)+m/e
f:/lQL_\\ [M+H] .

1-{[4-({-Pipefiginylcarbphg)uenpicadscng-Ay) pf Bimekitiosy} phelnyl ) 519

{[3- (\’bblpé}ﬁmmﬂb@rcﬁﬁﬁoxy}phe )piperazine .
(E4BEpEr azi nyl ] car bonyl ?,pheny ) car bonyl ] nor phol i ne

A O

4- [(ﬁﬂf‘r((&.{lﬁ(&-F('ner{qlrz»d)pnomll@@mwww) pf MoypHaling} pheiny! ) 521

plpélﬂaznnyij[canmoyl}pIEnW&arbonyl]morpholme . .
(E4Bbper azi nyl ] car bonyl }phenyl ) car bopyl ] thionorpholine

T A gy - bgrestsive |55
plp@azlbﬁh?tbpnw}qmnylpmlqmyﬂu peri di nyl ) propyl ] oxy} ghenyl)
thiopiopsHoiink (B437) per azi ne ( E438)

B R T B

cartPc} |Egrgiy)yl)propyl]oxy}phenyl piperidine
pipexpdReEASBhY| - 4- {[ 4- (4-{[ 3- (1- pi peri di nyl) propyl ] oxy}
N,NCbigl by L@ a8-@ fberidinyl)propyljoxy} | Diethylamine 507
phenyl)-1-piperazinyllcarbonyilbenzamide (E439)
N,N-Dimethyl-4-{[4-(4-{[3-(1-piperidinyl)propyl]oxy} | Dimethylamine 479
phenyl)-1-piperazinyl]carbonyl}benzamide (E440) 2M Solution in
Tetrahydrofuran
N-Cyclopenty!-4-{[4-(4-{[3-(1-piperidiny|)propylJoxy} | Cyclopentyl 519
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phenyl ) - 1- pi perazi nyl ] car bonyl } benzam de (E440) 2M
Solution in Tetrahydrofuran N-C clopent |-4-{ 4- 4-{

W®2002/403355@ridin | rop | ox Cclo ent | 519 - HABEPAB/011423
2004/ 035556 PCT/ EP2003/ 011423 phenyl)-1 - i erazin |
carbon | benzam de (E441) am ne

ondi b AR AN Ba 2N (T SRRy YA (%

U

1-{{ﬁ-@:/(@iéi;wéanbénywqh)epylbp;bqnuw}(ﬁher;Az)eﬁﬁiper azi ng 491

{[3{(Epeyidinyl)propyljoxy}phenyl)piperazine
Edgoh (4-{[ (3S)-3-Fluoro-1-pyrrolidiryl]carbonyl}phenyl)

1L haFUoR- BV elidipvlcaraoayireAy) )| §SbAFIsRy ) pheny!523
cangony!oA-{4H[3ré1-piperidiny jreoyiiédBphéni) 919BaMGNe 1
pipefdzthe(E428) - 2- [ (Met hyl oxy) net hyl ] - kwo (g?bagod)l\/lat hoxy

1-NH2R2AMethyomBv= L o1 car ba G2 Methgy [ b ( 1.549
YT oy o LR
ipeddinyl)orapytioxafprdingBpiperazine (E444) pyrrolidine

ol ey
I'Eyl l

(3K 3451)(4-![4&%4[3%5-‘fwﬁé}l‘d{r{yﬁb%?@@?r' A MYR)-RHARYTTOXVE 50
arenyBRherwieasBaphhe Ryrroidinddony | | - 3-
pyrrolidinol (E445) |Exanple 446
1- (3-Fluoro-4-{[3-(1-piperidi
Ex b 4py! ] oxy} phenyl ) - 4- (phenyl car bonyl ) pi per azi ne
?‘446 F ? 5 Step 1: ]
1-(3-Fluprp-A{i3 %H{PPE'P'F'N')M%MM}B'&M)pﬂ-wnymaplmmd)m@erazine
(E446F| uor o- 4- br onophenol (4.20 g, 22 nmol),
1-(3-chl oropropyl ) piperiding (3.9 , 20 mol),
pot assi um car bonate (8. 26 oO.‘ ) and catal ytic

pot assi um i odi de vver heated at reflux for 24 hours
i n 2-butanone (100 . e solids were filtered,

ntr in v a
St P R S by Bl 251,
2-Fluorr-fheproprhenal (#29:d.28 remolbt tB-chiareprapdiestiine (3.96 g, 20
mmE(Q), Fot@ssB)m aartiohdite 18.26 lyy 50 awedlparei cdtalyticpdtassiurh Ridd wére
heagéagmgﬂl& féri?%ﬂ&rs ﬁpg@gmw EROImie $bRbe hérd MRt washed
W'théﬁ?fﬁ' o i arlieia aprigh ol Wiy yion exglec an siica
gel 5|u BY With g srisit oAty ecatate:mxede (1. 7:613) ane theh €tHB 2ceamte, to
affolitiel tifle compount (Ge1g; bOYPIS eES-HIB/er 5/ 7GMIPRT. ) | | tert-
Step 2 1 i&?"ﬁ';‘e%’z‘ PG A4 930 AR Eh el B roruibHPhapvyy-
PIPFHAGINECAPO YA (o- t ol yI ) phosphi ne  (24ng, 0. 08 nmol )
Theygspeudh ebsterl 14632 m] 2rmol), sasliune feet-Kitoxide Y538ang, 156 hodls fert-
butyT Hepiggepbaitéoarboxyiate dS_Qﬂl‘i‘@Sj{L@irﬁrﬁéI?,' y on to a SCXion
tris(@?b‘éhﬂ’ﬂ@iﬁeéc’é%ﬂ%)«ﬂbéihﬁn:gn(m {1% Mg, g6 rﬁrhol?ggd Erg?on-to?yl)phosphine
(24mg, 0.08 mmol) were heated at reflux in toluene (10 ml) for 16 hours. The solution
was loaded directly on to a SCX ion exchange resin eluting with methanol and then a
mixture of 0.88 ammonia solution:methanol (1:9). The basic fractions were evaporated
and the residue purified by silica gel chromatography, eluting with a mixture of .880
ammonia:ethanol:dichloromethane (1:9:190) to afford the title compound (468 mg, 54%);
MS (ES+) m/e 422 [M+H]".
Step 3: 1-(3-Fluoro-4-{[3-(1-piperidinyl)propyl]oxy}phenyl) piperazine
The product of step 2 (468 mg, 1.1 mmol) was dissolved in 1:1 TEA:DCM (10mi) at 0°C
and stirred to room temperature over 2 hours. The solution was concentrated in vacuo
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35

m xture of 0.88 ammoni a solution: nethanol (1:9). The
basic fractions were evaporated 20 and the residue
wEeos03aee by silica gel chromatography, el uti npCTEPINOR011423
m xture of .880 ammonia: ethanol:dichl oronet hane
(1:9:190) to afford the title conmpound (468 ny, 54%;

and'Bo s alioratBl oy €8 fimer it e ERe ane, Tsyeridys 1R BRgresihipush o
SC@Q Frange r‘iﬁ"i%ﬁkl@ig win gle&@nel glla egg?rfni;wm%ﬂ% ?fv:ggng
soluﬁi@sme’&mdoli(m:gl:The'bléétcm@vti?)cri%;ér)a @hﬁ%ﬁed%d&h@ rediduerRfdfied by
siliéa0gd| QAP REEEHIRL BILENGWRR dichiPbHhSth g %gf?é‘ o'@30
e . vacuo ,, - 4 A

= SRR el i g
MS{FSH) BYeRe2 MAHE- The resi due was passed through a SCX
Stepoht tef@cFlanged-{iBsi pipétidingprdpyllokipheag)-4and then a
ernyicsitghpfhaggront 2 sofuton: et ol (1 9). The

| | V S| du
T,héjg‘?’f’p,?te%‘] %ﬁeg $&p ﬂ@aquoa}ﬁ?ﬂdg% ¥ 40 el i mmghwiare
d'S%'\LGH’I iB Fighoreraetbanarédmlh ant sneated vith heB@Gyl Bhioride (115 pL, 1 mmol)
addeatn g soletidnane stitiedhe FuiR tdhaRatie &ie%ghtt&d%ﬁeérﬁraﬁbem
vacubltd & cARIEROHN A He3dRd Bs pAffdd by sl,YI%a(d%?é roma?og:?’g&y eluting with

L MEH] . St 4: . , _
d'°@9%%%8rt§$%@ migure of BeAamMECRiRIethanehiFtuRyREen1:9:99) to
afforeh Herfiflecarmpenyd (351 meg, £3%)eMSHESp) Drkié26 M+Hjt.ep 3 (320
ng, 1 mvol) and triethylamne (140 L, 1 mmol) were 10
Exdthpredayed in dichioronethane (5ml), and treated with

oyl. chloride (115 L, 1 nmmol) added. The sol ution
4'[‘€§s]';'§’¥r'F'F'éL’VLiPrW m'f‘%lﬁ'bt@?lﬂ“u?'!?]tﬂmfﬁ?'gﬁﬂ -earloxylic acid tert-
butybestentBddied in vacuo to a crude solid. The solid was
purified by silica gel ch ography eluting with
di chl oronet hane then a m xture of .880 anmoni a:
et hanol : di chor oret hane ( :g: 90) to afford the title
conpound (354 ng, 83%; MY (ESt) me 426 [ M+H] +. 15
Exanpl e 447
4-[ 4- (3- Pi peridi n-1-yl ~gtegoxy)<rapht hal en- 1-yl ] - pi per
azi ne-1-carboxylic acid t@w\/@yl ester (E447)
Step)t9z1--|3~romQJtMJapl{thz;ulleh@éolgSt ep 11 4-Br omo- .”f‘p.hlt ha'( gg;n'l) - ol
. 0 .. 6.94n n acetonitrile
- PRD B Mo ioniliR Ceatmihivas frestoq M\ bwrmmuavomde
(1.6gn901 meroRiard dheemixtige veasrstized at rooovtempergpendons Bodrer The
solvbnu_r/a refoeed fobbg@lﬁe rre_eil?pa %s'pﬂ&riﬁé&PWsi{?d'édgél R omatography
elutih§ SWiEH' migs: : : C%{ﬂo La
oM Y R ) A R
°?9. :/‘13) dERFBe Hit1 e conpound ~(0.85g, 57%: M5
Steg gs143-(4-Bramo-npphtialen-2y1 6xgeprdpyll-piperidine
The brodirct Horfis@iot @288, BBBRIMCY i l2-Bit4horde @B whd RELEFWAR 1-(3-
Chloro-propyl)-piperidine (0.74g, 4.59mMol), potassium carbonate (1.2g, 9.19mMol),
followed by potassium iodide (1.5g, 9.19mMol) and heated under refiux for 6 hours. After
cooling to room temperature, the reaction mixture was treated with sodium thiosulphate
(1M, 10ml) the product was extracted into ethyl acetate, washed with water (x3), brine
(x1), dried over magnesium sulphate and concentrated in vacuo. The residue was
purified on silica gel eluting with a mixture of 0.88 ammonia
solution:methanol:dichloromethane (0.5:4.5:95) to furnish the title compound
(0.88g, 68%); MS (ES+) m/e 350 [M+H]*,
Step 3: 4-[4-(3-Piperidin-1 -yl-propoxy)-naphthalen-1-yl]-piperazine-1 -carboxylic
acid tert-butyl ester
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The product fromstep 1 (0.85g, 3.83mVbl) in
2-But anone (30m ), was treated with 1-(3-
W@ki0a/0855p¢ opyl ) - pi peridine (0.74g, 4.59mvbl), POL/BEBRDION1423
carbonate (1.2g, 9.19mwl), followed by potassium
iodide (1.5g, 9.19nWl) and heated under reflux for 6

CAft | t , th

PalfHET pispietin pESSELER, G ab S T ARG dfimiess eombves
treggd withNhe proguttfranhetep Rd8460, Wa8mamol)r aireeatinent-carbokylic acid
tergioylaistar (WaBE.E6 MBI, Bllced(By3Bodiup terCoutéxide (0. g, €FImMol)
ancﬂr)H&IEtgggg %$ bqgﬂuzf ﬁ#tﬁgaﬂﬁfgerr] ?:gfﬂln(r&;gg ?c?c&() Eeg\g Fge??thFE t\ﬁggﬁaoc‘tiohr D& ture

. ] . gwth a .
waﬁﬁﬁqtﬁéj gntg]%’?ty_l g%etgimgﬁr@d with water 8(3), brine (x1), dried over magnesium
sulghate ehd sonesntratedlin daatiol the resicuenveasfurficd ob sBIEA géleluting with a
mixturersf 81Bst diembhib IsBluteTRRINAACk Aeri&BmeBRHE: (0. /D 4551 fith&h the

: : Pl +
tntleﬁ%ﬁ%ﬁ“@ég??soqs@ Q‘%‘FS{)’? 8}5%?%% Mﬂﬂm hal en-1-yl ] - pi per
azine-1 -carboxylic acid tert-butyl ester - 115 WO

Exaoply 486556 PCT/ EP2003/ 011423 Pal | adi um

4-(PiA4-E-Pipfevildin -1 ' 4 4A- -
W G e L T
step 459, 1.28mmpl ), piperazine-1-carboxylic acid
tent-butyl ester (1.47g, 7. [), followed by sodi um
tert-butoxide (0.17g, 1.7 ) and heated at 120C
for 2 hours. After cooli nqN]o roomtenperature the
reaction mxture 5 was dilYited with ethyl acetate,
washed with water (x3), e (x1), dried over
magnesi um sul phate and ¥oficentrated in vacuo. The
resi due was purified on sifYCa gel eluting with a
Step; 1 (1dAe3dtiperidig-TayirRrapaxyoraphitbalene-1-yll-piperazine
A sofetitraofcthe graucoifsrekhaples 427 1st6p 9 %%ng,td?wrﬁlrhali) farny8rous
=91
I

diclﬂ%&h%tl%‘@ﬁ@ﬁ@g/vés%e%%' witPithuorRedic 3t (%r%l),d'gnda SMERTT room

tem@;fﬁf?%gbw Br29Yag Wt rgoyscia gagHe Rispelembindnethagoiand
appligdl frea 8&n ion-gxchangstdolumuyand elbtedadth methbieol GR441@3n dA\mix@ure of
me{Ghol:03B8fnarkimonia (9:1). The basic fractions were then reduced and the residue
waspurftiel i RiikE g P 'Mthhé’h%ﬁﬁ?éy&bf@p%ﬁgﬂa' gne-1-yl I -pi'pe
razi ne A $9 gfl on  of (_a_$ro Uct 1r oM Exanpl es 447,
5°“§'PB|6"9§*‘?@ At5gloranetdantoi1yo: 9N ta iryigh fstitlerspmpound (0.23g, 73%);
MS dFeh) ofeodtet V™. (5nl) was treated with trifl uoroacetic
Step@: d-(1 44 - icfPrd-H & Lt 1=y}~
B U O SRS
t ol an app

‘rﬁ lied to a SCX i on exchange col um and
TheditigComPRHPH WaE PrRpaERd feaw therrraduct of Rtaire(0gf3g, 0.37mmol) and 4-
Cyanehemaoiolactl (8810 gadiidmimal) @cdriiing The ploasdre idediéd PrExangi€ 375

(0.178e90% e ihies @b -3l UBS A due  was purified on silica
gel eluting wwth a mxture of 0.88 amoni a 20

sol uti on: met hanol : di chl oronmet hane (1:9:90) to furnish
Exampledf®| ¢ conpound (0.23g, 73%; M (ES+) me 354
1-Phenm1+{4-[8¢(8pigeridin-1-yl-propoxy)-phenyl-[1,4]diazepan-1-yl}-methanone
(E449)( 1-{4-[4- (3-Pi peridin-1-yl - propoxy) - napht hal en- 1-yl ]

- pi perazin-1-yl}- QQ
e}

.
0
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met hanoyl ) - benzonitrile The title conmpound was

prepared fromthe product of Step 1 (0.13g, 0.37mmol)
W@pe4435526 cyanobenzoic acid (0.11 g, 0. 74nmol PCT/EP2003/011423

according the procedure detailed in Exanple 375

(0.179, 99%; MS (ES+) mfe 483 [ MrH +. Exanple 449

- 4z (3-pi phe
Ste}ﬂ P%@% P{ffjifllh-‘_l 'S{é‘?ﬁ%ﬁ’ h%;y]lkéﬂg az ar¥%~1 -@ﬂrbc;/xyln[; acid
N ST - 116 WD 2004/ 035556 PCT/ EP2003/011423
A rﬁ!t(’eps df.the product from Example 316, step 1 (1-[3-(4~ Iodo—phenoxy )-propyl]-

plpéﬂ(ﬁlﬂé)((gg 53 QﬁMo%' 4]]‘Dféze?éﬁ Rb&glfcrgélé fe['rﬁlx Lﬁegtéf &ta';]rge

133 g@)ﬁ}cﬁus{ LLC p%togei)bdlp @@ﬁmio (0.03g, 0.03mMol), tri-ortho-tolyl-
p qsphﬁ@ 404939&2&1‘@%&1@0)@%@0@0 wp$ peatediahesfluk &y 20 hours. After
codiing trMmlo)n tehib.eﬂétur{a the egien Aieare hxilledafindkthy bbetatét Whashed

nacet
e S ) A o A S e e

Y?D Elﬁ y colih Matograpingliiig Wiltbam)ixtiueesof 0.88
amﬁ@a{aé@lLﬁlpnmqthanol ﬁ@hlomnd’tkmnes(o 0.999) tocfonlishnipe title cOAPdUN
(0 61@[rps%wm$ EShemicep@tiven) xture was diluted with

b |
s s a2,
The, e\ fom PO VRS A eRseEem iR Propaet chgtepcl 1A ma, 0.26 mM) using
the pracertaneaintaijedyin desmription i 1;iMS (BS X3 1@f [VA-HES 10
L L 2
StepaonPRenfl 44 pr(RbBASRLL-HLEBLALIIERIRNG) bitidzebaf o

metHanbEni sh the title conpound

H +. Step 2:
Thefit F&O(@OLP%W?» cﬂ’i“?Paqu/im'b thspirRgyctish stepl (0[0Pg4D.aPmpref)amd
benzpie alCldt(Dé’1go®458mrmbl)\mmgrih@ pacedurt rderailbd & BXIE 879(0.12g,

95%) RIS (ES+ fde 882 [+dP. ™M) using the procedure detaile
|n descrlptlon E)ll M5 (ESt+) me 318 [MHH] +. 15 Step

Exal’-"?*ﬂ%ﬂ?@'—“ﬁ{ 4- 4- (3- pi peridi n-1-yl - propoxy) - phenyl -[ 1,
E450]tdiE4528 pere firaphied frozh Haaraple 4Fbetdp 2 Weh ﬂ@‘%ﬁ‘#’%ﬁla‘f@@arboxyhc
acidalifhedted i thembid Sel?ﬁlqg%gtth%glggéglﬂfa%e a(ﬂeé’ EtE)haénp%eg o)

and benzoic acid ) "usrng
gdetailed—inExanple 375 (0. 12g  95%: MS

ach o
| U\quul T uoactTal

C°m(|°|99!1}1| me 422 [ MtH +. 20 Exan'pl es QSﬂm@BcE45C M9 (ESH)3n/e
were prepared from Exanpl e 449 st eﬂc% W th the [M+HT*.

SR S S AR T

syl ! enzorme((r:ﬁﬁ) e benzoic aCld

1-Cyclopropyl-1-{4-[4-(3- plperldln -1-yl- propoxy) Cyclopropane | 386
phenyl]-[1,4]- diazepan -1-yl}-methanone (E451) carboxylic acid
1-(4-Fluoro-phenyl)-1-{4-[4~(3-piperidin-yl-propoxy)- 4-Fluoro- 440
phenyl]-[1,4]- diazepan -1-yl}-methanone (E452) benzoic acid
1-{4-[4-(3-Piperidin-1-yl-propoxy)-phenyl]-[1,4] Thiophene-2- | 428

diazepan -1-yl}-1-thiopheny-2-yl-methanone (E453) carboxylic acid

Example 454
4-(1-{(2S, 5R)-2,5-Dimethyl-4-[4-(3-piperidin-1 -yl-propoxy)-phenyl]-piperazin-1-yl}-
methanoyl)-benzonitrile (E454)
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Acid [MtH +.  3-(1 -{4-[4-(3-Piperidin-1

-yl - propoxy) - phenyl ]-[1, 4] 3-Cyano- 447 di azepan-1-
wO 2e0n833860 | ) - benzonitrile (E450) benzoi c aciPCT/EP2003/011423

1- Cycl opropyl - 1-{4-[ 4- (3-pi peridin-1-yl - propoxy) -

Cycl opropane 386 phenyl]-[1,4]- diazepan -1- |

- met hanone (E451) carboxylic id

1- (4- Fl uor o- phenyl ) -1-{4-, 3- pi peridi n-yl - propoxy) -

4- Fl uoro- 440 phenyl]-[1 %f(a; azepan -1- |

- met hanone (E452) benzoi di cid

1-{4-[4-(3-Piperidin-1- yI ropoxy) - phenyl ]-[1, 4]

Thi ophene-2- 428 di azep -1-thio hen -2-

| - mat hanone (E453) carbox M\e@m d 25 Exanpl e 454

g ,5-Dimethyl-1-[4- 3-p|per|dm-1 -yl-propoxy)-phenyl]- piperazine

n
Arpe g@ Eﬁ&.@%n gk F&RH it % oorﬁsﬁpoqgggﬁ% nRRENY
pallad qm amam)@AQ@gs 19 B ot
wasSidﬁipd the |6r2>EEuct from example 316 step 1 (1-[3- (4—|odo -phenoxy)-propyl]-
Ied (P58 1'74%rh\5hbr) iare[ &séc’fvé@ﬂ iReSllisHen Sy (29 BRYGAinfelighy

plp @Qe & é g %& %%o‘?ve(a in ‘iolueng (SmBh éowec{ By 80 jum tert-
butexiden@sAfgh $.0 mnolb%q{ he aaxturmvgﬁ,séieﬂeéi 50816t 1 §ooling
to rbdm terhpeeaiard el rgastionenikies \eabs dltuté}t)@th gyt dretate w@hed with

watild&i/%;:gﬂg )Hzocmégtovfef ﬁ’ﬁbﬁé%fﬂfmls@ BB an8 icBRcshtrated in vacuo. The

resigug IJIIJI (@gpeno é@aﬁ ﬁ/ﬂ%( mlgtHPé %rgfnﬁjb {ao 59,
sollﬁiap.nzetgarml d@hmmetbamfoa@ﬂ RES) to ng'gshltm A |71pound (0.98g,
20%); &1 &) vied 382 [MeHiene (5ml), fol lowed by sodi um

Stehezrh (9*{ % tﬁwﬁ rﬁ%@wl L[ﬂ@ﬂrﬁ@e}umeml oy oKy phehyl]-

~ After codling toroom
P'F’F@ﬂ% (e é’fé‘lzf’ﬂ i xture was diluted wi

Theetitleydongoend was prepsed fromttie pragueof sied)’, (Opidone- 3(35111')01) and 4-
cyaRbb&ZoRRId (DRORE 8i76MoRulisathe p&méf gom:mltadan Edar:nple 375,
UQ7o,\ spurified on silica ge
(©. d/% QH) iMé‘f ﬁéél)%ﬁﬁfgﬁﬁémﬂ 0. 88 ammmoni a sol ution:
nmet hanol di chl oronmet hane (0.5:4.5:95) to furnish the
Examples 45658und (0.98g, 20%; MS (ES+) nfe 332 [ MtH] +.
E458 RFE4SS \erk bréddaden frorz Example 454 step 1 with the appropriate carboxylic
t eny
am?s] Erndﬁ‘ia%gﬁgﬁ%n@%eyq%}gw ﬁ%{% ?§degg%2%eﬁéﬁ!etdﬁlﬁ FRQ%éDe 378
title conpound was prepared fromthe product-of step—=

1R T ey s e T rle|loal\é: 1zl Aof rErxplmfia % 454

Cofripolidg, 0. 38l ) and 4- cyandiRarbokylicacid (0. 1M§ (ES+) mle
0. 76npl) using the procedure detail ed in Exanp|e BE4]*.

prappep-pheny}-pivereainabpi-dmheare car boxylic acids
meltitoaatEsbs)n the table bel ow Using the procedure

1 AR S8 DMl RARA 85 Biparidin-1-yl- | Isonicotinicacid | 437

propoxy)-phenyl]-piperazin-1-yl }-1-pyridin-4-
yl-methanone (E456)

1-{(2R,5R)-2,5-Dimethyl-4-[4-(3-piperidin-1-yl- | 4-(1-Pyrrolidin-1-yl- | 534

propoxy)-phenyl]-piperazin-1-yl}-1-[4-(1- methanoyl)-benzoic
pyrrolidin-1-yl-methanoyl)-phenyl}-methanone | acid (J. Med. Chem.,
(E457) 2003, 46(10), 1845-
1857)
1-{(2R,5R)-2,5-Dimethyl-4-[4-(3-piperidin-1-yl- | tetrahydro-pyran-4- | 444
propoxy)-phenyl]-piperazin-1-yl}-1- carboxylic acid

-118 -



10

15

20

25

Conpound Carboxylic Acid M5 (ES+) We [ MtH]
1-{(2R, 5R) - 2,5-Dinet hyl - 4-[ 4- (3- pi peridin

w®@eznsssaci d 436

+
-1- y| -
PCT/EP2003/011423

di

pr opoxy) - phenyl ] - pi perazi n-1-yl } - 1- phenyl -

met hanoneE455 1

L efrafyerBithnaiemelianade (E4sel ) oL P

peridin-1 -y|

nhan\ll ] nar N 1

]

}-1-pyridin-4 I-msthanone

( E456)

ni \
LI AL | | SABN SAS ~u N DA

Examp(eBPR) - 2, 5- Di met hyl - 4-[ 4- (3- pi peri din-1-yl -

ﬁ%ﬁg )é;rl?n g&%éﬂé) %pg fidm 1-¥|I-grorot(%f) ;zllenyl]-plperazm-1 ~yl}-1-

pyrrolidin-1-yl-nmethanoyl)
Med. Chem, (E457) 2003
-{(2R 5R) -2, 5- Di net hyl
tetrahydro-pyran-4- 444 "p
-1- carboxylic acid -118
PCT/ EP2003/ 011423 tetrah

h
| *@)g(ﬁ?»y,
4L (4(3-p

O 0O -
2004
Iro- {1

|']-met hanone acid (J.
1845 1857 1

i peridin-1 -yl -

hen | - i erazin-1- |
/ 035556

n-4- | -nmethanone

E458 459 .
A ko b BRprAust T EATPIeAT sters1 (.30 OG0mat) rmerbeliey
canpopylehlprigle . ('p)ﬁa’aga.@iﬁﬁnml)ytryetrwlannim (ﬂﬁﬁ?gnO/ﬁﬁmol)mmtilchbmreethane
(848 btirkdPat réom téperd@urd foh 18Nl Fhe ikl WaLRlterdd thrdugh

sd?‘ Fl“ﬁ?ﬁ R e %%b@gﬁ ecgb;ggrgég)amrﬁ? W_%‘ﬁérh]ﬂﬁéhanol (1: 9)

Eore brfiteeommRUN (. FaioeH)

stlrred at room tenperat ur

e e hRA

e for

18 hours The m xture

wpld 44d ered through am SCX colum eluting with

4-?-@?@&%&%?“%*’Pﬁév’%ﬁw@eegﬁ?ﬂa FHlE B Bz -

rhenzonirile\iFAPQ). 10 Exanpl e 460
4-(1-{5-[4-(3-Piperidin- 1-

(E460) 0\ / =N 0~~/N)

aza-bicyclo [2.2.1] hep

agpoXxy) - phenyl ] -2, 5-di az
a-bicyclo [2.2.1] hept- I} me

1:

e - 15

t hanoyl ) benzonitrile

carboxylic acid

5-14-(3-Piperidin-1-yl- poxy) phenyl ] - 2-5-di

tert-butyl ester

o ~N
Step 1: 5-[4-(3-Piperidin-1-yl-propoxy)-phenyl]-2-5-di aza-bicyclo [2.2.1] heptane -

carboxylic acid tert —butyl ester

The title compound was prepared from example 316, step 1 (1-[3-(4-lodo-phenoxy)-
propyl]-piperidine) (0.25g, 0.72mmol) and 2, 5-Diaza-bicyclo [2.2.1] heptane carboxylic
acid ftert —butyl ester (0.17g 0.87mmol) using the procedure described for example 454,
step 1(0.313g, 84%); MS (ES+) m/e 416 [M+H]".
Step 2: 2-[4-(3-Piperidin-1-yl-propoxy)-phenyl]-2,5-di aza-bicyclo[2.2.1] heptane
The title compound was prepared from the product of step 1 (0.31g, 0.75mmol) using
the procedure detailed in description D11; MS (ES+) m/e 316 [M+H]".

Step 3: 4-(1-{5-[4-(3-Piperidin-1-yl-propoxy)-phenyl]-2,5-diaza-bicyclo [2.2.1] hept-

2-yl}-methanoyl) benzonitrile

The title compound was prepared from the product of step 2 (0.23g, 0.73mmol) and 4-
cyanobenzoic acid (0.21g, 1.45mmol) using the procedure detailed in Example 375,

(0.27g, 83%); MS (ES+) m/e 445 [M+H]".

Example 461
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The title conpound was prepared from exanple 316, step

1 (1-[3-(4-1o0do-phenoxy)- propyl]-piperidine) (0.25g,
w@2002/088559 and 2, 5-Diaza-bicyclo [2.2.1] heptBCEEP2003/011423

carboxylic acid tent-butyl ester (0.17g 0.87mmol)

usi ng the procedure described for exanple 454, step

0.313 849 ; S+) W 4 20, St e
4- (h@f 2 ?bl%mﬁdﬁmwdﬁvry'mreae&séypl{ﬂwﬁﬂw iperazin: A¥i-ethanoyn-
berepaithlec{Edbt) 2. 2. 1] heptane The title conmpound was
prepared fromthe product of s (0.31g, O.75mmmol)
using the procedure det alég\) cription D11; MS
(ESt) me 316 [ MtH]|

4-(1-{5-[4-(3- Plper i n- 1y| propoxy) - phenyl ] - 2, 5-di az

c b tril
stept s P Rhigh o Hﬁggx RV LAIS it hinéfﬂhu& of
Thestitlepcopnaung Bigs PeePRSRtieT 1a@cChioropippiditiesriciiechyskpehloride
(2.393, 229mol) ahd mbmo&BSd:m@otﬂrrenolr(amg uTCBmdell) asihgthd procedure

detg rmIE?a'% 305(& ﬁ Mogﬁg épzo g/ BM{Zﬂ;

Step 3, fezp'ﬁzrw Piperi wmv Pfew'ﬁ B I5FRgry e
acid fierh ebuty| estar y| } - net hanoyl )- benzonitrile (E461) ~JIN
Thd title dormpouRilwaSidtepatedirén ts product of step 1 (0.6g, 1.8mmol) and 1,1-

din}%ﬂ{y%éﬁ% 15 ﬁec%mc& ef&f%wM%sbwdsln&hQ%&we dEled in

Exajopie 3pf) % )Mgég P ori de s (2. 380,

StepZimBIlz)Clalncb-4-(bpmﬂmdm-d mlmropwhémhlenm-p@]wazmemml )

Théiﬁitlé&nﬁd!ﬁm@ W8 Dafed fiGhand g/%dhﬁ JEsRpT @sing the proesdiite of
a(r41$p|éég :Sté\@')( )Wls E333 nbv $tep 2

di I
AelTriadartinioip4-C-blRerigin i b w?ﬂxyf PhbbalpiRRttin g
metjmml)ménzamtlplleepar ed fromthe product of step 1
Thd @tleﬁ&)en; x uﬁﬁ%ls)pg@d'é@eo dlfrémlge %ﬂa&tfaf lstebfalqo 120g, 0.36mmol) and 4-
Zi

?}t’%@ﬁw ac'%Zf@wge@’@“%ré) e Bid e dR o Xa b s R s

0.13%¢k)MSfES+a e famifa] step 3:

1-[2-Chl oro-4-(3- plper|d|n 1-yl - propoxy) - phenyl ] - pi per
Exé}ﬁ [k4ebhe title conpound was prepared fromthe product

t rocedur S St
1- P?n@nl 4‘8-%} 124'%8?%%3—' oF pﬁ1gylﬁgp?@Ijﬂci\_gnilﬁx%?n%szwzﬁyl}-mgt%agone
(E492] 1- { 4-[ 2- Chl or 0- 4- (3- pi peri di n- 1-yl - propoxy) - pheny! ]
- pi perazin-1-yl }- nethanoyl) - be zn| rile The title
conmpound was prepared fromthe o of step 3
(0.120g, 0.36mmmol) and 4- nzo c acid (1 05nmg,

0. 712nmol ) usi ng tlgeé e of Exanpl e 305 Step 5
(0.1309); MS(ESH+) 468 [ M+H]
Step 1: 1-{4-[4-(3-Chloro-propoxy)-phenyl]- p|perazin-1 -yl}-1-phenyl-methanone

The title compound was prepared from the product of Example 295, Step 3 (4-[4-
(phenylcarbonyl)-1-piperazinyl]phenol) (1g, 3.55mmol) and 1-bromo-3-chloro propane
(0.67g, 4.25 mmol) using the procedure of Description 9 (1.3g); MS(ES+) m/e 359
[M+H].

Step 2: 1-Phenyl-1-{4-[4-(3-pyrrolidin-1-yl-propoxy)-phenyl]-piperazin-1-yl}-
methanone

The title compound was prepared from the product of step 1 (0.2g, 0.56mmol) and
pyrrolidine (0.047g, 0.67mmol) using the procedure of Description 10 (0.15g); MS(ES+)
m/e 394 [M+H].

Examples 463-464
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20 Exanpl e 462 o
1- Phenyl - 1-{4-[4-(3-pyrrolidin-1-yl-propoxy)-phenyl]-p

WO p@nazisse 1-yl } - net hanone (E462) ~N J-0 , O N3CBER03011423
1-{4-[4-(3-Chl oro-propoxy) - phenyl ] - pi perazin-1-yl}-1-p
henyl - met hanone 25 The title conpound was prepared

E463 RiTEJi ere t 3 % pérgpg%tml e
e e
t he procedure of Description 9 (1.3g); MS(ES+) nme 359

1- Phenyl - 1- {4 [ 4- (3 pyrrolldln 1=yl - propoxy) - phe

The title r-nnmmm
LILA "2 SLLL% Y A>3

Exapigtél] . Step 2: arboxyh? Acid Vs &Ffj-}b-mle
HJ™.

1- (46?15%&? élds'ﬁlﬂ%ianpb"ﬁ@'dmbdl)tt of %3-giudroiyr2bdin®. 56460! )
propao]-phny it} pletazire14/0.1047g, 0. @yAwe! 199651 NSE-5Pe

hemm%ﬁcﬁ,egg@gscri pti on 10 (0. 159?m k/?&lf?:})ﬂsgige 394
4

R o L A R . 4 pPeisiied [44m
Propexdrpiieayireipesazin-y)vi t h t he a(fetebedmhelsar ne

hemyithatiadreshei(B464)e t abl e bellow gsiqag §Ag- p;n,gyedur e

detailed in Description 10. Exanple Carpoxytit Acid—Ms

S' [ MEH +.

Exa&n 3 £E[3 (3,3-Difluoro-pyrrolidin-21-yl)-
'(%NQPMMIQMMWWM{E(MQMM

p-pwmhvwﬂmd@heﬁwphe IRh i p%iagggg, TdimdP(Bhedy > 1995 1.

5-57 pheny _ )
1-(4- {4[3(44D|f Go\plperldln-l-yl)-

4,4-Difl - pi peri dihe 4
pr opoxy] ugagngl ? pi per azi m of~tw~ Tet r ahedr on,
977, hen | -nmethanone (E464) 33(14)y 1707-1710) 5
E46Eﬂa1n&1«é'anbﬂ'aiemmhwwhmmmmaebwmdthylMy?pKéhyn[ew)l

pipgrapiaei di nyl ) propyi ] oxy} phenyl ) et hyl ] pi per azi ne,
formate (E465) N~ ~N E465a: 1-(1-Nap

ht hal enyl car @ | Y- 4-(2-{4-[ (phenyl net hyi ) oxy] phenyl } e
thyl) 10 pi pei @au

T,

A mixture of 1-(2-bromoethyl)-4- -[(phenylmethyl)oxylbenzene (533 mg) and 1-(1-
naphthalenylcarbonyl)piperazine (440 mg) was partially dissolved in 1-methyl-2-
pyrrolidinone (2 ml) and treated with diisopropylethylamine (0.956 ml). The resulting
reaction mixture was heated in a microwave oven at 160°C for a fixed hold time of 12
min. The mixture was partitioned between ethyl acetate and water and the organic
phase was washed with water and saturated brine, dried (MgSQ,) and evaporated. The
residue was loaded on to an SCX-2 SPE cartridge, which was eluted with methanol
followed by 2M methanolic ammonia. The methanolic ammonia fraction was
evaporated, and the residue was further purified by chromatography on a silica SPE
bond elut cartridge eluting with 3% methanol - 1% triethylamine -dichloromethane to give
the title compound (583 mg). LCMS RT = 2.79 min.

E465b: 4-{2-[4- (1-Naphthalenyicarbonyl)- -1-piperazinyl]ethyl}phenol

- 121 -



10

15

20

25

30

ONI / ol \ Amxture of 1-(2-bronoethyl)-4-[(p henyl
nmet hyl ) oxy] benzene (533 ng) and 1-(1-

wmaphosssbenyl car bonyl ) pi perazi ne (440 ng) was PEr/EPBDS/¢11423
di ssolved in 1-nmethyl-2- pyrrolidinone (2 m) and
treated with diisopropylethylamne (0.956 m). The
resulting reacfion mxture was heated in a m crowave
oven at 160C f a fiixed hold tinme of 12 15 min. The
m xture was pal Foneth bet ween et hyl acetate and
wat er and t he organi e s washed wth water and
saturated brine, dried (F\/&S@%ﬁgnd evapor at ed. The
resi due was | oaded on to an & SPE cartridge, which

1(mpﬁihu }IchbhylEE-‘(ﬁl@leherf %étﬁ%@ﬁeme B@B%‘zin% (E465a)
g

@ ev por %A S"J@}T ﬁ%oor%é? 81}83(}%?9 &” etfirnof (S0dnip yere
stirad 2§ QM8 TERATGIUSMUReS N i RoSHDErio presswre afihydroga.t Aftet@d h
moed paliadiynveatalyS%soengpwas added dnd stirdidodrifiétEfor an additional 72

h. TH FdHcR69 I‘Fﬁé&lh‘t%ﬁ:@‘astfmeRa'd‘ff*’rroubIll1 Bellté,Wsne TRAWRLAOPER M8 Xiltrate
ﬁ@f ﬂnzw%q"? ?Vgngrai%mﬁcui‘"b fopiveste Yl remagundy(1.84

229 mipp 2004/ 035556 PCT/ EP2003/ 011423 N ~ vN

E46506}1 -(2-{4-[(3-Chloropropyl)oxy]phenyl}eth 2-4 2 -naphthalen¥]lcarbonyl)
piperdzindNapht hal enyl car bonyl') - 4- (2- 3, phenyl net ) oxY]

phenyl } et hyl ) pi perazi ne (E465a) (2.33 g) and 20%

pal | adi um hydr eoon carbon (800 ng) in ethanol (50

m) were stir Nr/er[)mten'perature under an

at nospheric pre en. After 24 h nore

pal | adi um cat al yst (800 %@ added and stirring

continued for an additional & T "The reaction

m xture was filtered through celite, washed with

6 e R L
3- clfkir Af)pa g atbonsig £4181 mg) in 2-butanone (25 ml)
wer: ghegte{:lzto [r%ftyxcﬁm ‘t&h)pMQm/l ))l@mq Prebloydpretemel (D165 (’ril)wmbrlded
andaieatiyy canthosy For 6 i TR LA muxﬂd@e évaé gatifioke DR

acefhidah &MY e?aFI'EQ Qﬁoéou% pﬂh?eewgg H‘g 1ac$ wrirg%ﬁ% t?}zg%

Co"ﬁ’éﬂ é’s‘gra%’HF EXFarinwerE wased S? @BB 'ﬁ%iﬁléd« gsﬁh))and
evapgratedn leeatudeomatefibluxast murifigd b chll‘dma&ography on a silica SPE bond

elut bahridyelatimg i @,Fbldh@%]fé f(:@ovx]e@:ﬁb Jrabfsht 6?'@'6% %%‘ﬂé%hanol
S 8GO o S L
7p ueous phase was re-extracted with ethyl acet ate and

E46§§e 1< Naphthalenyiranb anyd)d-[2:(4- qsv(/ermpmhﬂpbmpyi]bxy}
phedgl)ethgl]BipePading fofhated (MySO4) and evaporated.

RGN ED PSR e s
(50 é RORSB AR CArBPNAEIP 1Y), Roigssidimdadide(950mg) andpipeidiran@l067
ml) m_Zjbuihhmeo(rZehlbl aee heated/otreiled oy AR e réacliby ki@ was
partliibhéEbSAER BRHI ok R & andfAE:. Rirhe:aq ueous layer was re-extracted
and the combined organic exiracts were concentrated and purified by mass directed

preparative HPLC to give the title compound (42 mg). LCMS RT = 2.02 min. ES+ve m/z
486 (M+H)".
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20 2.67. E465d:

1- (1- Napht hal enyl carbonyl )-4-[2-(4-{[ 3- (1-pi peridinyl)
w@e@ppbisexy} phenyl ) et hyl ] pi perazi ne, fornat ePCT/EP2003/011423

1-(2-{4-[(3-Chl oropropyl ) oxy] phenyl } et hyl ) - 4- (1- napht h

al enyl car bonyl ) pi perazi ne (E465c) (50 ng), potassium

xaz boggﬁt’ ?5 ng), potassium i odi de (95 ng) and

0.067 25 m) in 2-butanone (2 m) wer

Exanwé&séﬁ&ﬁ%ewra)prmﬂrecm o, areydotimed eising iherbarme, fr@thnéisdescr'bed

in Eﬂambletzleﬁd€|d>nbMx@@ﬂsﬁhbmp@mpwekmmyaekﬁymat(ex The
nap%ﬁ%ﬂ?lﬁa#b@ﬁ? H@éznﬁ@%@ﬁ:@g{ﬁ?dthe Qte mine (6 eq),
PolgRsen g PERALE (b SRk LAY E Rkl ( 5 8q8 &F*ﬂaoq% ) % The
produsifpwenecdurified hymass divsstedrautopreparative. HRISI {asprayide theg e
confptihlistas @Pmatelsits. WO 2004/ 035556 PCT/ EP2003/ 011423

Exanpl es 466 - 474 Exarrpl es 466 - 474 were prepared in

an—a 3/ format—ustng—the—sanme—nethoddescrithed in

|| StHHre r om RT Mass
1- (2-{|4-[ (3- chl or opr opyl ) oxy] phemmh})et Heh) - 4- (1-
naphtralenylcarbonyl)piperazine (0.114 t he

roprTat condary am.ne (6 arssrum
%ggbor ate %@m\@nd pot &ssi um |%)oq9de F%I in

2- but anone product <£ wer e purlfl ¢d by nass

di rectled aut o- prepar o provi de the
conpoynds asformate salts anple Stiructure RT Mass
(@ai7n) |l on @ + 2.09 50 466 GJj(j7 ~ilosd®d NCH, 467 |
~\' NH|2. 07 500 LNCH’” 468 | I~ 2.13 514 | \ N~
off H| H C 469 | /QA%E \I~ OH 470 2.00 472
468 m 1§ 213|514
Kﬂ\/\@\oH Hy
0/\/\/,‘6
469 ()T 1 2.08 | 500
O l\(/ﬁ"‘\/\ED\ >
470 L - L 2.00 | 472
o Q
Ty
471 "ﬁ i 2.06 | 500
k/N\/\E:CH Hy
472 L 1 [§ 218 | 514
0/\/\@&%
473 L [y 219 | 514
0N

-123 -



10

15

20

25

30

N~ COHA471 1 L 2.06 5001 \ WMOH, HC472 1 \ ~ 2.18
514 \ NN -1 OH / "SINCH 473 2.19 514 off | _j -123
wOD020846035556 PCT/ EP2003/ 011423 474 2. 28 52BCT/EP2003/011423
Exanpl e 475 1-(1- Napht hal enyl car bonyl)-4-[2-(4-{[2-(1-
pi peridinyl)ethyl]oxy}phenyl)ethyl] pi per azi ne (E475) N
[Ts or\7/ E475a; I-( Z-{4- %é-ml g?%etn 1) oxy]
phenyl } et hyl ) -~ nhapht hal enyl £@ %on i perazine o
N ON L0 Was pre€p m _
4-{2-[4- (1- napht hal enyl’*gasbenyh) | 1- pi pérazi ny] J et hyl }p
henol pnd 1- brono-2-chl or pet hane usi ng the sane
net hodl as described in Exanpl€ 465¢c. LCVMS RT| 2. 52
m n. E475b: 1-(1- Naphthal enyl car bony: %-4- [2-(4-{[2-(1-
' i di nyl)ethyl]oxy}phenyl)ethyl] pi perazi ne
EX%'.% %ﬁ%{}ﬁ- | or'get yl) E)x(\é] phenyl } et hyl ) - 4- (1- napht ha
-(1-Naph ?ﬂ%?’ﬂf’ps P dlA@275a) " (23 ng) potassium
pipesidiyibethyljoxsiphenyl)pthviipinerarine (E4TS8) (45 ng) and
pi peridine (O. Osz%ﬂ?i n 2-butanone (2 m) were
heated to refl ux N The reaction m xture was
partitioned betwee iC ane water. The
aqueous | ayer was re-extracte 0_and_tlhe conbi ned
organi ¢ extracts were concentraté&d and purified by
mass directed
E475a: 1-(2-{4-[(2-Chloroethyl)oxy]phenyl}ethyl)-4-(1-
naphthalenylcarbonyl)piperazine

L,
G
\/\©\o/\/°'

Was prepared from 4-{2-[4-(1-naphthalenylcarbonyl)-1-piperazinyllethyl}phenol and 1-
bromo-2-chloroethane using the same method as described in Example 465c. LCMS
RT 2.52 min.

E475b: 1-(1-Naphthalenylcarbonyl)-4-[2-(4-{[2-(1-
piperidinyl)ethyl]Joxy}phenyl)ethyl]piperazine
1-(2-{4-[(2-Chloroethyl)oxy]phenyl}ethyl)-4-(1-naphthalenylcarbonyl)piperazine (E475a)
(23 mg) potassium carbonate (45 mg), potassium iodide (45 mg) and piperidine (0.032
ml) in 2-butanone (2 ml) were heated to reflux for 48 h. The reaction mixture was
partitioned between dichloromethane and water. The aqueous layer was re-extracted
and the combined organic extracts were concentrated and purified by mass directed
preparative HPLC to give the title compound (9.9 mg). LCMS RT = 1.97 min. ES+ve
m/z 472 (M+H)".

Examples 476 - 479

Examples 476 - 479 were prepared in an array format using the same method described
in Example 465d from 1-(2-{4-[(2-chloroethyl)oxylphenyl}ethyl)-4-(1-
naphthalenylcarbonyl)piperazine (0.0544 mmol), the appropriate secondary amine (6
eq), potassium carbonate (6 eq) and potassium iodide (5 eq) in 2-butanone (2ml). The
products were purified by mass directed auto-preparative HPLC to provide the
compounds as formate salts.
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LCMS RT = 1.97 m n. ES+ve

mz 472 (M+H) +.
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array format using the sane net hod descri bed
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elapyin) |
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RBsq Vst

hot198si
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, the
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PCT/ EPZOOS/ 011423

I AV/a" W |

47bput anone The || product S

directfed a rati HPL
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Examples 480-499
Examples 480-499 were prepared in an analogous manner to the procedure described

for Example 62

Example Structure RT Mass
(min) lon
(M+H)*
480 0
o “U\ @/ \/\AO 2.36 | 505
CE%
A
481 ﬁ O™ —L0 2.24 | 464
482 NO“ V\/O 2.54 | 547
ody
AV
483 o @@/0\/\’ 2.61 | 561
@%
N g
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O 0483 2.61561 | ~3/ 00 -125 WO 2004/ 035556

PCT/ EP2003/ 011423 484 2.59 574 485 2.32 524 486 2.42
WG 2@4/085500 487 2. 43 588 0--00 488 0 2. 20 538 PCHEERRO3/011423

2.32 534 0 0 490 2.24 510 491 0 2.36 519 4N o0 O

492 2.33 532 0 - 126 WD 2004/ 035556

CT7 EP20037 011423, 4932 07 482 0~0/494 2724,47§ 0 0
48‘51)95 220 496 21’9;:@}50 546 497|659, 3p04b2
L
485 5 OOOWQ 232 | 524
o
486 ] OQVO@) 242|520
Ve
o}
<
488 éﬁ@’@/k\'% 220 |538
£
489 o NU\’O/O\/\,% 232 534
)
490 gcf@/k\’q 224|510
49
1 o NQ\@"\/\,N 236 |519
N
N
492 NG s WASNS 2.33 | 532
Y
A
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0 0 498 2.42 492 0 0 499 NOO 2.40 546 ~N O JO HaO-
F NF off Exanple 500
wQa208hes8ps6 4- { 2- [ 4- ( 3- pi peri di n- 1-yl propoxy) phePg1/Er10h3/011423
}pi perazine trifluoroacetate (E500) - 127 WO
2004/ 035556 PCT/ EP2003/011423 N' v v ~N J The title

49%0nmpoynd was ed vy om D42 usinf e p edygre
descri|bed %n_BXawpl &\229d. RT = 1. 3%t021 4 +ve iz
408 % Ex le 501
1- (5-fert3Butyl - 2- met hoxybenzoyl ) - 4t [ 4- (3t pi perifdi n- 1-
yl propoxy phenyl ] pi perazine (E501)| NO ~O N | O/0
10_TheTPtle conpound was prepared from Dl1 using the
494orocedure de npl e 76c|loRl = Z&$H1 mn,
ES+ve @E@{}/\% &
1-(3- { - 5-1sopropyl - 2- met hyl bengzoyl ) pji per azi
-1-y|]ph Xy} propyl )azepane (E50R) \ IN " /|v N\
4,
495 6 ,Qf\/\)a 220 | 496
=
496 QV\’Q 250 | 546
0
o{
497 @/\/\/O\ 2.38 | 492
498 0 N\/:)\.\@’O\/\/ { 242 | 492
499 R 240 | 546
|
Example 500

1-Phenyl-4-{2-[4-(3-piperidin-1-ylpropoxy)phenyljethyl}piperazine trifluoroacetate
(E500)
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a E502a: 1-[3-(4-Piperazin-1-yl phenoxy) propyl ] azepane

The title conmpound was prepared using an anal ogous
woredohossss® t hat described in 20 Exanpl e 76b. RIT/EP2003/011423

1.42mn, EStve nmz 318 E502b:

1-(3-{4-[4-(5-1sopropyl - 2- et hyl benzoyl ) pi perazin- 1-

yl ] phenoxy} propyl ) azepane The title npound was

prepared from E502a using t o€ e described in
Exanple 25 76c. RT = F/\ , EStve nmlz 478 Exanpl e
503

1-(3-{4-[4-(5-Ethyl @mst hyl benzoyl ) pi per azi n-1-yl ] phe

- 128 VWO 2004/ 035556 .
sy S T B A e
om E502a using the procedure described in Exanpl e
RT7t86 Rin,EQrve/AdA8 ES+ve mz 464 5 Al publications,
including but not linmted to patents and patent
Ex&ﬂ@k@@lﬂ ons, cited in this specification are herein
ncorporated by reference as if each individual
1'(%'%?1 Irsmethaxybenzayd-4-44-(3-piperidin-1-wttiropaxyphenyllpiperazine
(ESOAHi cated to be incorporated by reference herein as
though fully set forth. 10 Bi ol ogir¢al Data A nenbrane
preparati on containing histam ne receptors may be
prepared in accordance with thﬁgfol | om ng procedures:
15 (i) Generation of histam cell line DNA
encodi ng the human hi st am gene (Huvar, A et al.
(1999) Mol . Pharmacol .._%5(06), 1101-1107) was cl oned
into a holding vector, RCDNA3.1 TCPO (InVitrogen) and
its cDNA was isol ated this vector by restriction
di gestion of plasmd rth the enzynmes BanHl and
The\tle-cb ndl Wad ' i | Lan et or
ZspGene 20 (I nVi Pf%ggér%@%rﬁg@gt%g’b\?mh?hﬁcﬁé%?%é&g%%)ﬁg@mp'e
he GeneSwi tchTM system (a system where in transgene
RT 53R 60é). ES+ve MéZ#94hed of f in the absence of an
i nducer and switched on in the presence of an
Exdniyle®ep) was performed as described in US Patent nos:
and 5, 935,934. Ligated DNA was

PP aRoRy 5 LM pet e PrsiBAnA i ehowyiaropy)acopane

1+(
(ES@2)cterial cells and plated onto Luria Broth (LB) agar

cont ai ni ng ?ﬁ@\@\{
O

E502a: 1-[3-(4-Piperazin-1 -ylphenoxy)propyllazepane

The title compound was prepared using an analogous method to that described in
Example 76b.

RT = 1.42min, ES+ve m/z 318

E502hb: 1 ~(3-{4-[4-(5-Isopropyl-2-methylbenzoyl)piperazin-1-
yllphenoxy}propyl)azepane

The title compound was prepared from E502a using the procedure described in Example
76¢. RT = 2.65 min, ES+ve m/z 478

Example 503
1-(3-{4-14-(5-Ethyl-2-methylbenzoyl)piperazin-1-ylJphenoxy}propyl)azepane (E503)
-128 -
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25 Zeoci nTM (an antibiotic which allows the sel ection
of cells expressing the sh ble gene which is present
Wo@eopssses and pSwitch) at 50g m -'. Col oni es CPCI/AP2003IQ1423
the re-ligated plasmd were identified by restriction
anal ysis. DNA for transfection into manmalian cells
was prepared from 250 cultures of the host bacterium
cont ai ni ng the pGene smd and isolated using a
DNA preparation kit a di - Prep) as per 30
manuf acturers gui del ¥nes (Q ). CHO K1 cells
previously transfected with thesxpSwitch regul atory
plasmid (InVitrogen) were seede 2x10e6 cells per
T75 flask in Conplete Medium co ¥ni ng Hams F12

Tl SoRERIBLng ik Gr Al ABEREY JIRG L SUER S AEDLRE W Elample

10% v/ v dial ysed foet oVl ne
cin (100g mM-1), 24 hours prior to use.

“and hygr%y
RT B 2a3him¥n, S wRmViA464 t ransfected into the cell's using
Li pof ectam ne plus according to the nmanufacturers

All @i - i en 4 r st, transfectjo :

AU A b DBl R i
speﬁﬁﬁlogeﬁgh inincoppgat refeyerre agdf eash indivikebpublication were
spefiitaliEpRd ovMVBiualyiadicated tbedagaparatet byetferhtoRerdin@athough fully
set fdrthepri stone (InVitrogen), was added to the culture

medi umto i nduce the expression of the receptor. 18

Bi Pﬁour I:)p st induction cells were detached fromthe
10 géﬁ?i 8% ng et hyl enedi anine tetra-acetic acid (EDTA;

A membGe; prepanation conteining HisthrhineiH3greseters alay Wahgsarad hh

accgraasRNatheth® ebRing Brozahiree PH 7.4 and 5 resuspended in
Sorting Medium containing Mninmm Essential Medium

. (%w_thout_ phenol red, and supplenmented wth
() Eaf cration of histemjve tHoeeall ling one 11 (Hycl one).
DNAngpeastirignthe éumat histeirie &3 deheEiueare Aasi 51 q8od9) Md SB1RRREo!.

55(6) X PIESFIOTNIWAY cRhdd Mdg h*ﬁfd‘r@ \%tchog, ARQ h‘?ﬁ(@ Qﬁgiltrﬂg%l?) and

s B ROt e BBy TSl e o s oy e
enzymes, BamH1ren INokd @neyigeigd inta dheeindiigible expiessiomeettomp G
(Invsjgepl tgedj;dmhh tietdabeibhzyaes drhe G&@SW&CHTWW it(é’ ByEm
, . . . a _goat ,antli .
\g:?,{ ﬁ:a gtfg egﬁg i @gﬁ’gm@]‘;ﬁﬁﬁ%ﬁg&fﬁ Vlmﬁ ?r}t]a %stgﬁ%e %%g inducer and switched
Ot St enC ARG WagBederedrassiespraaed. in B Patanthipst wo
5,36 % a7 hadHeand\p. 935, 95¢r LigatpdNBA wars tmesfosmeding competent
DHSMh%twﬁ @dst Burctrightetis BAMptdCEHT Mu@ﬁ@ro@:\ Ass iaEtQP&ﬁ*%taiﬁiﬂg
i oW | one [
ZeckPReRIANAE IR kR BT B o s
WhicRdy P%esié\d%e‘? N A ARCBL A g 1 Eglosiesiaentginingriheae-ligated
plasmighwere. idemii§ied by esisiriciomanalysis e DN# fortranssativ® thto A&Bmmalian
cellssvasgpreparet fidm 2506 Q6HMES bf b %gtsbacf&w@édﬁitm gﬂiggécfén%m
! -: T i
o AERL LR et RIEERL W el o
man%ﬁ?@ﬁ%ﬁ?”'dﬁmsl@&@ﬁﬂ ‘bi ndi ng studies. One clone, 3H3,
CHOW&% cellsi areviewshy tansfestesl sitretherpSwaich requatory Hiashid YInVitrogen)
wereldetle@BE2I0RP BEIR JPT 75 o AU S % nﬁ&!é&@“ rtaifth§ PI%nTost%Q
(0B 16 BT Uitk b Yo o
bo""{?o?%H’é’s BUHNe AndYIEsmCin (0Ag BUTIVRARQurs prior to use. Plasmid
DNAmagrteanststced ipogiies eatisrusinky Ligbfesthame it stbriirfiodhe
manyfeibifers ginslinés 4AViteEER ABHYLRI Yt tlnsfection cells were placed into

complete medium supplemented with 500ug ml"' Zeocin™,
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10e-4M | eupeptin (acetyl-1eucyl-1eucyl-arginal; Sigm
L2884), 25¢g/m bacitracin (Sigm 25 B0125), 1 mM
w@tdwlozssedi ami ne tetra-acetic acid (EDTA), 1 nRCT/EP2003/011423
phenyl met hyl sul fonyl  fluoride (PMSF) and 2x1 Ce-6M
pepstain A (Sigma). The cells are then honogeni sed by

1o aiR o SR IPHMautnd I Fesb Pl oy
megiupytodaducer{be sypessiern offhe reacept@én@bgursmoswadmog cplisrwere
detathet frarh dise fisBheisipg ldttlenicgianties titpended atia (D VA 115650; of

InViRFef), f&%\/\m@ é’é?/EFa?Wb%sf\Wh ;aw@ ﬁ&@%ﬁelfeglfl fﬂﬁ&-l Y, a?r%

resUSREE ™ ShieRg B EariRe NGRS Epsasiol Viedar (MEMenthout
phenel epdpang prrAgMered wilh Eerlemsaltstanded¥s &betal7QiGne {li(Hydlone).

ApiiEerieatdly 6% 1067 belistwaié Brarhlhe€ Rdrireddpist e&BﬁésQIHWBV s{é]rnlng with a

rabbf BSQEIQFaI%ﬁb&Af@? drgigér %galhﬂqw N%Eaﬂﬁlﬁ ILHO?%&OTS tES Hﬁlﬁ'{nme H3

rechilgh MealgiE3)on igey ey 60 B ies dolieee W eyes i sosing medium.
Reeapigy] b;@uest |§n@mmsmteqmmmnbubanen epthercellefoe 60 eneutas ed ice
wittag gosichrigabbit Kitbvby, c@h jRGEERH Wit AlSGLISDR bre eﬁ&e rker

(Mdéoéu?a{rflﬁrl'}ﬁ@sg[lﬁ{llﬁwﬂpn rlﬂ%ﬁ Qs nﬁhéso@ﬁl gg% gé @egwm fells were

fltegeL \ﬁol”y (BR BipsesngrLend then anglisadhen a FACS
Varitage SWH@N Syayeder fitted with snakutoreatidSCall Depasiond sy ContdPcells

werdBoAlRAduded Teidiréidd #ﬁpﬁgﬁ)ﬁé%éﬂr@ F%Qﬁwé%‘&%m‘éﬁ'%@él\ﬂg sorted

as JUB IR, %Ye" Pafts, Cidinis ot @Fﬁg&maorﬁapmwﬁ%ag i
Zeqcts%ﬁ%ﬁ'tﬂw& P exRandrafpreieanadysisor regeptanexnyessian Yia attizody

andfligaatl bidingesivdied. i Ome cbnd,BHY, was Iseleedtfér r&abrane Wrégfation.
concentratl onin 5 10% DVSG (b) 101" 251

doph h 1 Himdazolium
(i) 7 Mot BRSSO it edias. | "or Ts0; 6/
Al sigps-ofrthe preiesa) reycarmesonitiat #tfband ith preecbales! rRe@eHs. The cell
pellatSIs agsuspéridza i 30 vblufel of bmrmmdwhg 30mpPNEL hane
hyd éﬂ/lp(p-gﬁizﬁ)e N"é 3%? I@Wacﬁt ?}}»I—?Wﬁfsupplemented with
CY

10e ieéwﬁpﬁ'{ ﬁ%/FllgH rglgall l%% g/mfibacitracin (Sigma
165)9 Famd ethylenediepinedtetia-asetioadid (I%QT/@mmNbphemymetmampnyl
fluoliGPEMMSEpahd 1€ W pdDétainn (SRfey/ '111e 'cEIlsaeﬁfﬁ%/er'pf‘\Hrﬁ@g"emsed by

2 x ﬁ@%é%%tpé‘cs i %'1 e ﬁfagiWeﬁfﬁpiy g r, & roﬁ%é by é:srd{alg afion,at 5009
or B L T R s S A6 DR 28 mgiegm Tratpelet s

resigpendgd DK unes ofdulfersy2 py vorexngaiods Gedbmnty, folimest per
homugkehisatidn mfauD@Jrfé@ﬁloﬁlbgerﬁﬂ;é’ff(q’Ofﬂlts sir8RE8) |t g\f@ﬁs" er?]’trtfﬁ% Pférgaration
‘sl r?umidggfog%ﬁ?@lerng d%?s'ctuo s?ggc?%g room t enperature

for 3-4 hours prior to reading in a Wall ac M crobeta
(iii) c o Frneratiom of histaining M1 cell lim¢ i sed tritium count
Thepiuiad ¢l recédibrwatatorndn @%M%‘Rﬁoﬂ»‘ﬁ bRﬂe&hré BABERE iR rthe literature

[Blo&%%lbﬁhﬁqﬁgél J@B&I I1 94 1 oﬁ%g}_%lr%gghamagggy% cells

assa
Sfabflyn@%ategj iGN ARHITER | TBeap b eTs eeoeraies) accpidinigeto kngwn
procedures described in the literature [Br. J. Pharmacol. 1 996, 117(6), 1071].

Compounds of the invention may be tested for in vitro biological activity in accordance
with the following assays:

)] Histamine H3 binding assay
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added: (a) 101lil of test conpound (or 101 of guanosine
5'- triphosphate (GIP) (Sigma) as non-specific
wheodiosg§seontrol ) diluted to required concent rBCT/BP20031011423

assay buffer (20nM N-
2- Hydr oxyet hyl pi perazi ne-N - 2-et hanesul foni c acid

mM NaCl VAS) G2, pH7.4 Na ;
FO‘@ Ch o pUI PRERBR e (B Wi Yl et BBYors S8 el e i
t germ aggl utinin- polyvinyltol uene (WGA- PVT)
(a)sci moldf test ooOmpeui (6} 104 as.aaupr(eﬁmpnlzsmw@h.sﬂam@Hm

antb%ﬁ?é@é( flﬁ g@%egﬁr aélrg%f%nﬁp c{T]H%gdn(g tl)#o (?8%%{0 Q{E:gegrqtlggdn
and diluting in assay buffer to give a final

(b)vol 1dr "BF 4-6B(4-iogephenylotetiuxyipropyd- HOgnigatiemr(icaroRyfaRp

(Anhersishrpet. s8Rk omogww Saciit aciviteDodb ﬁ?g’n{ogrdlluég {9 200pM

R e Sl AR T 7
eth@?%ﬁ@aw&t@frﬁ 8PP 3C's (R )dPIQLMGe'%QP fings senceptratian; pnd s

(c) add@Qyy bead/meimtirand mixi pnepwtnad byl saspelndmmSoﬁﬂnﬁrohthbﬁnﬁty Assay
(SPAQ biehd Wp@tWGﬁnlb‘éfg 8 ®im I iR arsg&ﬁﬂﬁfférr i ] h ng
me&;ﬁ%n%&#@g@k&fn‘ég Ac njrd%r{ce %ytﬂ &W@Eq%dg?g %gézoge)md diluting
in agsgy buffer fgive adnakoenesof f{%ﬁewhls]l containsTT. Fgwpleitt and 0.25mg
beagdrpeg el Hamixhee wab pre(ixed aihastim tehaiératart o6 binutes on a roller.

Théyﬂ%qgglﬁeﬂ{én%r 5‘nﬁ1?}fé§°e(rid tﬁén éllcﬁéc{ tmstanﬁpaq%cﬁl cfernA;f " V'R/ r 3-4

noufs B0 Pitine A WHc AErabata Souhler pd b permalspekighum
cougt Protrsal- Datpwpsanglysef aising( 4rpatameterflogistivemiatign. 40
centrifugation for 5 mnutes at 1500 rpm The plate is

(n rea}qﬁsmﬁ\ﬁgq{g ﬁm%ﬂgnﬁ Qﬁ&lﬁ%ﬁ%ﬁecon’pl etion of

entrif ta counter on a 1

For l%aﬁh FQm R%lﬂl’ﬁ:&??l%%%ssax IR @WHIe yehed elsar bottom 96 well plate, is
addegst/ EP2003/ 011423 tritium count protocol. Data is

(a) an aIQaSeﬂeU&dﬁg)oandl(d?GOQr@‘tg%énbéhlﬁbs §t Wﬂé@%&é @F gég?ﬂa) as

nonas‘bbbl‘l*b )ﬁd@ nﬁ Hﬁd?éd%%huﬁec neeitration %%ﬁag é%r At §m§/l N-

2-HYy Hﬁ(ﬁj (RIPgPEne: ?ﬁ%ﬁﬂ%ugnrm%%(wﬁﬁ%w PQsal NagdltotamM

MgQ@gaHied NaPHit e with cells seeded at 10000 cells/well.

(b) Tymaebeddhhémbrdn%/(}w&l)ﬁﬁrl’e &&G‘Wﬂ (smlg%é n|1(%glutinin-
S@

pd@}e Itcﬂ% Wﬁgj\}@enem 38@8%)%@% a;'yg%’ (}Oragjml in

assw &Y yXing=with nw@émtrran%(nreme@m adcordance witvfhea
metgmq;;gyojesoﬂbed:abm)édnd(%ﬁltnp;Mnl as;;y bafek? 3o ng%geglawoltﬂhb of 60pl
which. cHh}taide ot MF0.5 @rbebaﬁﬁ EIE itlreds p ?@egl& 4C for
30 rﬁé%ﬂ%zgn rﬁn? élﬁ&it p{;{gﬂﬁgémg&g}ﬂ%ﬁ]plqt a’&uslgﬂwg Fonsgptration of
quaRgsings Kirhesphata {aDPhigrmaiciitied inissaytoifedfis adred;

The piaip sunclibated Fyroard esmiarbfues to diibraié ahRgbsist ViHYa8L 6 beads

by sh&kingf5¥130 rﬁlﬁu@E lfd?lt%v@éﬂ Bk bhdf ??H b\ont (I?;nt ??e;te:fj chfgpggrd

©) ot BRI BhRTs aba it CSncanauen in
(d) 20pl guanosine 5’ [y35-S] thiotriphosphate, tr|ethylam|ne salt (Amersham;
radioactivity concentration = 37kBq/u! or 1mCi/mi; Specific Activity 1160Ci/mmol) diluted
to 1.9nM in assay buffer to give 0.38nM final.

The plate is then incubated on a shaker at room temperature for 30 minutes followed by
centrifugation for 5 minutes at 1500 rpm. The plate is read between 3 and 6 hours after
completion of centrifuge run in a Wallac Microbeta counter on a 1 minute normalised
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Functional antagonismis indicated by a suppression of

hi st am ne i nduced increase in fluorescence, as
wore@ssss by t he FLI PR system (Mol ecul ar Devi cBGI/EP1Y3/011423

means of concentration effect curves, functional

potencies are determ ned using standard

phar macol o mat i cal al 20 .Re
it B YT AERLOGH- 5803 BB Uoe 2 ogsob b EFa oAy BheA
actl\\mntsedelsmdlmwmt@é\lstamlgealm addeddom@lict i onal ant agoni st
assay and exhi bited antagonism > 6.5 pKb. Mre 25

O e T o s
at 1cememveuEzmadesbmtferEszusaadzthmugEgatha@m4532:%@8 5 mM,

HEF@@%?%I@%Q&O@OM cE31d mMEIAI A 1S mMEPpobene&id 2% BRA pH

adj W g 6(/ 4t§e Rh § 8f utlon of
A= e S o
min&iéd @t 371°C. \Féllslardlben Edded 4th TyEs2s bufer uleg@EMBI;LA cell washer

systgﬂ‘ﬁ af}ﬁé Eﬁﬁééﬁ?gciﬁﬁép and fréRZe4fed vatAd ORAS 5&5345&np0Lind in
TSR b R PERG Tl ot SB5Bo Yy BRGE AR drgBG V.
compRund Wit e, regenis. anh WE'iZIg thepdrpatedeitii OuFaidistaring GOlWHen in

Tyrdd@ébuffmi bited ant agoni sm > 9.0 pKb. 35 The conpounds
of Exanpl es E53-254, E465-479 and E499-503 were tested

I stam. HL f ti I
Funghanebintedbria RJosira B BSupritas ongh PRERTA o REATG R in
fluoteseennenpomedsured byrha bl RS sysm (Melacuias Devises). @mnea&'e@
conE&nfrati&? dffe JEBGves, Rfifetiona®Botericlddlare BéRamihad usikd 4t2ndard

. 215 -7, ""E171, E188-189, E195. E199,
pa@%‘é@ﬁ% "Eﬁ?t”aﬁ‘ga” 4. E229. E231, E235, E242,
E244. EA66, E468-474 and 40 E500-503 exhi bit ed

antagoni sm > 7.3 pKb. - 132 WD 2004/ 035556
Redtif/ EP2003/ 011423 CLAIMS: 1. A conpound of fornula

Thel V\%()n:lpmﬁés Q}ié&érﬁnlé?E 258 ééé“ﬁg é}l\a% é”%o:ﬂv&r(e%&é tHa)
histgmingyfys funeonal @p@g%u;t@p y a @g)ng > 6.5 pKy, More
partigubdrtyatheydompmuntis of ExaemtasyEl, ﬁS,, Eh@x @123&4 yE16-20CE24, E23, E24,
E3ﬁ||=_|®3| E85.%Y, E4@12,65@L4®/|E5h|eE%5J%6/I5258Q306E263<E1265-1ze7 E268-
271, g?‘?{s%ﬁét%%( 7- 2%cf”E|3éb4 35y 'Ezrgg?rég E 56 R E;m E314-315, E317,
E319-329, E331, E333, 342 E344, E346.348 E350° 5352 eEs! 35% Yo -363,
E368, E374, E378, E380, E384, E386, E389, E391-393, E396-E399, E405, E407,
E410-411, E414-415, E420-421, E423-424, E429-431, E434-435, E436-445, E449,
E452-453 and E455-459 exhibited antagonism > 8.4 pK,. Yet more particularly, the
compounds of Examples E255, E259, E263, E269, E271, E274, E285-287, E292-293,

E333, E344, E346 and E374 exhibited antagonism > 9.0 pK.

The compounds of Examples E53-254, E465-479 and E499-503 were tested in the
histamine H1 functional antagonist assay and exhibited antagonism > 6.5 pK,. More
particularly, the compounds of Examples E60, E64-65, E67, E70, E84, E87, E91, E93,
E95, E98, E100, E108-110, E112, E114-115, E135-136, E162, E171, E188-189, E195,
E199, E206-212, E214-219, E224, E229, E231, E235, E242, E244, E466, E468-474 and
E500-503 exhibited antagonism > 7.3 pK,.
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het eroaryl, -heteroaryl-heterocyclyl,

-heterocyclyl-aryl, -heterocyclyl-heteroaryl, -
wheioessyel yl - het erocycl yl, wherein RL may be PCT/EP2003/011423

optionally substituted by one or nore substituents

whi ch may be the sane or different, and which are
CLaﬁggpted fromthe group consisting of hal ogen,

roxy, 15 COOR15, cyano, -Cl.6 al kyl-cyano, nitro,

oxo, trifluoromethyl, trifluoronmethoxy, fluoronethoxy,
1.difAumhquhﬂ0ann@éiﬁ al kyl (optionally substituted by

a COOR15 group), C2 6 alkenyl (optionally substituted

by a COORL15 gr o) , C2_6 al kynyl (optionally

substituted by a 5 group), Cl_6 al koxy

(optionally substitu a COOR15 gr .

pent af | uoroet hyl, Cl1_6 al kd{¥%, C2. enoxy, aryl,
arylCl 6 alkyl, -COa (opti onal substituted by
a hal ogen atom), -Q@ I &yl -80 aryl,

aryl C1.6 al koxy, CL 6 al kylth@h).CL 6 al koxyCl 6
al kyl, C3 7 cycloalkyl, C3 7 c fl oal kyl C1_6 al koxy,
hCl 6 al koxycar bonyl , ClL 6 al k%/‘ sul fonyl, Cl1.6
W %rFl}'yl sul finyl, CL 6 al kylsul fonyloxy, Cl 6
R' egpkggests m@rggem -G.s @lkiyly FC 1 csalikdixy@s.s caclydlkyl) 10oRplkyl-Ca g
cycivays Q’iétér@&yblyl afe¥drs f@y':ﬂi@w@%' eyl alk lﬁ{e‘t’éreéaﬁb -Cy alkyl-

g A A o LA Dy s

netGiogtf. %wﬁb%m‘% he&wypxcéﬁw&ahﬁ@oocyclyl heteroaryl, -
hetaﬂoy]/@yjmetmamdydnl 6 al kyl, arylcarboxam dod _6 al kyl,

wh&emyR', may By 'oﬁlorﬁllly?lELhiékltutéf &:i'e_@r b By |tuer9 e the
NRI 5COR16 ﬁ%g%%mxy,

Same%?‘%ﬁ%rﬁaagﬁié’ﬁi‘cm& SRR O 1o b oo

Bor S¥a, -hyah &s@@wanocmntr@, axq Jiiflugronesshy, ieifladromitbpky,or
ﬂuor@gethm@r, drfm;ardgeetmmqe@ o dliky] f(@pmmauyo‘subtsmlufd byeRbe R g rgu P),
Cad Wil Sg%mmy %ﬁﬂlﬁ&yﬁ Q:csoﬁﬁ pd? 3)082 INyr{yP{oggérLHHt €

t thhst

sub%%ftfj?er& 0 Q?Q%R pa o gﬁ 6 al&)%e opfipnal fﬁ@stgtptkg;gya Cé(péﬁp group),
penjafiug Eﬂe&v ftis aékoemr@ %ﬁ@noxsccm(l,mr@m s BIKYISERO-asy ¢dptidhalty
subamtatedFB},/ a bglog=eatb®), hgzdx:m@ﬁaryz -Cr 8k miam Q@I‘B}Qalk&?/ Cise
alkylthiol I%oxyﬁ eré\kl)]/{ Ei){c,r lodl %%?B% %lf:ﬁ Ge%&g%,e E‘)F fkgxy
a'k°q§/% 8°“y AP me' H‘W s @YIBHERNYOIher.on
alkylssffpayEne alky, Sltlfmylmvlgulfnn}yls aniguifongoxadnitsfbnyi® acalkyd,
arYIbw, m1.@ amy&uy&ndﬂhld@ C1 G'aﬂ@@ln’\% ZQQ%‘ %émmldO(;[ -5 alkyl C1 6
alkﬁe@ﬂ— Ggﬁ%ogﬂl Oéréé?l @z'z:tlor SW@?@%& n&/sqlfléﬁ?rggsﬁb%al 35]
ey R AmIPEC repikar 38| CapgangYIoRTs OiRap -COR'”
NRPR[Sr €2 NRERKy eNR§eORS: Mﬂ1580dk1?yor -SONARIR', Wisgein P and R16
indeplehterRy répr@@@nt&]ybn%[géﬁ %%@IRWOQCQMA}/CI%R? r& eﬁz& be fused
to fo_rZw -)t% ﬂﬁ'}% ?Eo@ar%ﬁ%ll’ie hg{erécg/clrmrmg p‘§ona ly i tlgl:%ist%d b%/ an
O or S atom and optionall(g bstituted by a halogen, C,.¢ alkyl or -C1. alkylC1. alkoxy
group;
Z represents a bond, CO, -CON(R')- or SO, such that when R' represents hydrogen, Z
represents CONR'®;
pis1or2;
m, n and r independently represent 0, 1 or 2;
R? represents halogen, Cy alkyl, Cy.s alkoxy, cyano, amino or trifluoromethyl, such that
when n represents 2, two R? groups may instead be linked to form a phenyl ring;
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9 wherein qis 2, 3 or 4, R11 and R12 i ndependently
represent Cl1.6 al kyl or C3_8 cycloal kyl or together
wOowRah/033566 10 nitrogen atomto which they are BCT/ER1V@3011423

represent an N-1inked nitrogen containing
het erocyclyl group optionally substituted by one or

R* F%r{&()eﬁ%ﬁ 2{8@ %Jcﬁﬁ%ér Heh ggeent %S‘PE%/ g &ng}u gr c?ttlgf(sr%gy |n¥teéd be
linkgdto forga gHz.dGFkhar zsgrmp 6 al kyl -aryl or
R"hrepresenty bygrogeRbrAC agalkyRIGH R%d@g&tn@tamtﬂ ' foR$ @ $eteocyclic group;

R® Rk Q@R -(GH,) ENRI 4 or L1810 di C1. 6 al kyl anmi no,
h%lrm 6 zgll koxy or h?ert e@l }‘%{rmu?’d&nd k independent|y

represent 0, 1 or 2; gis O, ;4or 2 and his 0, 1, 2
cann@® dooth be 0; with the

or 3, such that g and h
provi so that when mrepre s 1, nand r both
represent 0 and R3—eR ent gy=—g'€H2) 34iN- pi peri di ne or
-(CH2) 3-N(et hyl )2, RI1- ? repyesents a group other than
methyl, - 20 CO O C(CH3)3 or benzyl; and with the

0oVi S hat when m n and r all represent 0, p
wh r@‘ﬁ'r"e@%ﬂ% "% R3 represents - (CH2)3-N-pyrrolidine or

R ap @dapenqegtly tipresenRT..4 akyl es €at sydieatiay br, together with the
nitr6 @V HSRIb Svhichdh@fre MbBIRd fePriet QPNkaé’d"ﬁ#tr%echntt’ﬁnmg
het%@%’dg);? ‘L@a‘;f“%@ sibstiuidd %g on%lé)lr (’H—Ef@sﬁfﬁ%er i di ne,
R® DU, Sy Py TG 21y o o SRS Cas GYQHAKIBL-Bis AkY1-Cos
cyclonbl, aChoallyl-ardrod hederdeytlgle provi so t hat when m
R" aAQRESRBESenbently @B%Sénﬂ%lﬁerne@r ?é@ﬂt héloallyi! GR! GES %lﬁylammo
C1 L rﬁgfe'h?cfygl pl peri di he, Teptest

'ﬁq P aryl or benzyl, Z repr esents a

Hewwﬁawsant@@ﬂ&r 2and with the proviso that

g IS\m&mr @zandch in Oh0f hor & puets that g @nd Rcahasr REeps §; - ( CH2) 3-
with3fe 'N(cﬁﬁébythetzwh& MEEPres&i &, r'?-an r B&Hrrgﬁ%% O%n%rf:g’ rg%resents -

<CH'"F‘N pteidhd 5@%@?3 F’thnﬁ?pE%%@B@??P@gﬂegfgﬂ%gwgb&%Wthyl

CHpepdeinzyl?. A conpound according to claim1 which
andwstrﬁhe pnvisorttatofhdnanmubed Edit iEpEssef 0,3 r ﬁasents 1 R® represents —

(CHRJAN- Hﬂ?tﬁlHHeQﬁ" Q.’H s-ﬁga?g%e?ikaln%mﬁak%?re&%{se@ nz¥l tZﬁ%oresents a group

[ meceu |ca I on
othe@ ﬁ forrrula(l) as deflnedln claim1 or

and yyith the quyrso&the,mm,emamd:aall Kepeasesild, abriepresants 1, Rhsspeedents—
(CHa)ptN-pippridineVa aupricseis héo@?@lpz&@ res&ré é'lg% (5% er than a bond;
and %ﬂﬁ' tRé BRiviso th en'Pr dgp(r) 953? 5&5%&3 C&tﬁ 5?3%?346 ,rlé' ﬁe%éeqdéﬂts 1,

I.h C
"?WSP%B?‘( 2)3'7‘-\\"8%%%(? a{gpf&é?nfﬁ awthy, isorippml, Brdor bergyinZ

represenis agseup otherthan abandrent of 5 neurol ogi cal di seases

and avithithé prvigatiR4tvHéhseaseh beth lehRskRPE fR?*ﬁ@&@béTé 2)a

N(et‘nPl fgnr%prgseﬁ? rorfeﬁr%]sgrﬂgrioawaq?1 A4 S & Fepresen meﬁﬁ

represents a group other than a bond;

or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 which is a compound of formula E1-E503 or a
pharmaceutically acceptable salt thereof.

3. A pharmaceutical composition which comprises the compound of
formula (1) as defined in claim 1 or claim 2 or a pharmaceutically acceptable salt
thereof and a pharmaceutically acceptable carrier or excipient.

- 134 -



10

15

20

of a medi canent for the treatnent of neurol ogical
di seases or inflammtory diseases of the upper

WO e@piosasory tract. 10 7. A nmethod of treat meneCDEP2003/011423
neurol ogi cal diseases or inflamatory diseases of the
upper respiratory tract which conprises adm nistering
to a host in need thereof an effective anobunt of a

f f la.(l). def i ' laim1l lai m
4 5o Whihcfing R SEMRSRB A ot S e o Tiiemieor . 16
8. A pharmaceutical conposition for use in the
5. t r eAtavenpoundl aselsfir@dagclaith 1 of cBEASE6T We ih fHd PEETRBAL Of
ne@tbRERBFGs&sck bf inﬂgﬁﬁ{agﬁg ?Bké?ésocfﬂhé( l{]@p“eté gg%'ier%!ﬁ%taaqt.n

conpri ses the conpoun ormil'a (1
claim1 or claim2 or a pharmaceutically acceptable

6. sal Use rka compawnt 28 ¢efiaedircdaini tat tlgima2 delhe anefaclfe
of meeticament fbBthe treatment of neurological diseases or inflammatory
diseases of the upper respiratory tract.

7. A method of treatment of neurological diseases or inflammatory diseases of the
upper respiratory tract which comprises administering to a host in need thereof an
effective amount of a compound of formula (1) as defined in claim 1 or claim 2 or a
pharmaceutically acceptable salt thereof.

8. A pharmaceutical composition for use in the treatment of neurological
diseases or inflammatory diseases of the upper respiratory tract which
comprises the compound of formula (I) as defined in claim 1 or claim 2 or a
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable
carrier.
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