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WO 2004/ 029041 PCT/ SE2003/ 001425 Novel pi peridi ne
derivatives for use the treatment of chenoki ne

wore@iarwdl di sease states. The present inventi oPCT/SE2003/001425

concerns piperidine derivatives having pharmaceutica
activity, to processes for preparing such derivatives,
to pharnaceutical conmposi tions 5 conprising such

deri vatives o t he use of. such derjvatives as

ot vt her abliel Birfiint Senvan Rl i hEdda et e

pi peri di ne deri v@Whﬁé@OW%”@ﬂ@@%@é@%%sm/ 38514,

W99/ 04794 and W00/ 35877. Histanine is a basic ani ne,
2-(4-imdazolyl)-ethylam ne, and is forned from

hi st i Biieneresspt Hiventien eraceras alnsosipe dedvativies having phgrmageutical
;{ng 2% r{%) ?)?’({S{:%ﬁ’segffor:#}?%aq ?lg)éUCl'P(&grk\)aﬁvgr g)sxlﬁ’l%rtn%éegtﬂ:ﬁ CBhl%QSlthl’lS

@agirisaigniues denadtives ad to tl@é udehdf saell dethvativéseasealctive therapeutic agents.
inflammatory cells such as mast cells and basophil s

st or ePhaEmgeeIRplintcsive Pinsriding ferigative pre; C&S%S@églh%%%t?/%ﬂ‘*
wr@]ﬁjg/@";%%g 56@? #n of mast cells and basophils and
e

ubseque rel ease of histamne is a fundanental
nec haistamine sposiddnting & (4-ineidadol yl)-ethlylaene, fapd i aforoed from

of an al I C proces roduces i actipons
Igridipe By # fiding He%‘é@s.‘/fase Hh 1%?%95 ﬁ%g’ésﬁt?sb‘?sd}f i, Sy, BEXSs present
Egﬁ%l ﬁﬁ;eérﬁ%{%ﬁg?gﬁhﬁyﬂ 151(1@ hed 8f tht BE&RMBIthal ¥RES At H cellular

. ant agoni Sts conprise the
lewal gm%ztmmhi@%c@fs sellacmbitonks arslgdsophilsistore ege aronntoet histamine.

]E??tdle%?&tn?s& 1?35 th eggléﬁgll@glg ?Iiagtir Zlb agcgﬁ%loa #ra{]rqu}le susosequent
£ FHiéRGinetif 8 réldagledial nicEISRANS RsPIsiE f@XB1BkBeal manifestation

bl ocki ng the action of histam ne on gost capillary
ofen mﬂlerﬁmmtssﬁﬁb&ta@merm@@nm Hyadtipng or pe §5eet Oylé@éfufl& pistamine G-

erneab [ xudat 20 oged Th

B e Shalatboonticani® b e Qe RrCRER, fin PRl alafoine 11
dnlbgrohikts doRGRIBE ScSlaRsiCcldsy PE MR EERNisY@imNnBE weathicht eISpatlents with
resulting in decreased itching and sneezjng.

Vi r
aliergie disorisrsapechiasainitisndaideripu bl a0HEORIFFeAT gyeful 1{1 controlling
tﬁgﬁllgg%r}e%?lé@olggfﬁq %Hg{étb"l't#éﬂné Hebeitdi® ﬁgfﬂfﬁe%‘ﬂ ﬁst capillary

I'NCT egdses mu axinin t
venglel st onscé, reslﬂtalxg in demteaseﬁhasmﬂmqaeuaeabnﬂntm exuglaman and

of the_signs and S 5 conmmon col d. (See,
qedepas The g@tagqmlgj;p B P@fl"ﬁ@g&fﬁl@ﬁ("f ilje achins %}hma&me on the HI
IL:gaiﬂPc?r 'oH%r{S/gc% n&QEFRRe n&Qk %bk&cfe%ﬁﬁ%(m’&‘&%kecpﬂt@}%’é arff sneezing.

axin in opic i nd| vi dual s] and Kawaguchi M et™ al
I nt. mehfecwd)riseargyndmrm@use pR9 0U)aniB@i®i Idkas been shown

Exre 0 f, eotaxin nor na
darhacil g heGo e S mE A B BB h the airways.
Iﬁ&ﬁm%ﬁ‘éﬁ‘ b@taﬁiﬁtl%' tR€Rodelah ndhf dhLHIAE SIQMS ﬁld/\éy%i)toms of a
variety of cells 30 to attract nacropha cells

wmm@ﬁidl éSeeb@mﬁm ¢rl a\d@rgYe(lJP?Qipﬁﬁ(l ls) 12 4:& [Eéser@flental common

B R A0 A S TR b 8

ARROALIARY @0l N2000YUDL Sand [ERpreidd oyaxiebp ondes airway
various di seases and disorders, including asthm and

epitheliajicellpftcs yirus A iafeclien}) as aut oi mune WO

2004/ &%%oﬁ&nep %g &Eﬁxgoqgérﬁlggiﬁﬁe tt hel rgﬁhfeﬁ_Pﬁ/Lﬁc\pld@%anty of cells

r heun®at ol & af t rosc erosi s ese
t6 @arat fecrophage Ul’ esllsaessitopiiilaWasngphils ped haniophilofo sBed df

kDa proteins characterised by a conseri/ c%

inflammation and also play a rle in the maturation of cells of the immune system.
Chemokines play an important réle in immune and inflammatory responses in various

diseases and disorders, including asthma and allergic diseases, as well as autoimmune
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four cysteine notif. The chenoki ne superfamly can be
divided into two main groups exhibiting

wa@barnagdoari stic structural nmotifs, the Cys-X- QQST/SE2003/001425

(G X-C, or a) and Cys-Cys (C5 C, or (3) famlies.
These are distinguished on the basis of a single am no
FehdlogiBS &ich 128 PheuR kW8 QRN AR ald bR B31FBsis. PRhdse Ynall secreted
cysteine residues and sequence simlarity. The CX-C
whienuks aes srowingdepsdaneil ybf Hat &b proteims aharecietisedtby agngiserved
ctivators o neytrophil s such.as interleukin:8 .
Bt S o R T RO eR e PR Y e GeiaSt i rain groups
K@i SRR e Rud DRl HEGTD Bleatys-Repmet K@ tafd efys-Cys (C-
nonocytes and 10 | ynphocytes but® not ‘neutrophils such
@sortf) fanilisen Dhysears fistimduastict on picobaisnsS akigld Moo atid insertion
MCP-2 and_MCP-3), RANTES (Regul ated on Acti vat| on,
RS R the NEcprosda el 2] Cysite Sesidnes apd segrpRreag ey
macr 8¢ _ .
P 2 O A e ok EREn I el e @ators of
wfutrbpleilscdnehrak interkeukined (Rl )aind diettyophi Bacsivbfirsgpdptids 2¢NAB-2).
protejn-coupl ed receptors, ano whi ch are_.the
r ecepiwllﬁé'(g&ﬁ“&%ll‘é‘feéd Ctl%%‘«‘io,te nogEeEsants pmoROCYEsad
lg%é%cﬂgcx%&g%@ltro 7suc%§ummnocm%ot%%¥®teins 1-3 MCP-

and CR4. These receptors represent good
1, MGB2sandfMEPel) UBANEES (RmguhatedsinnesivatjemtNorvwgal ErExpressed and

nodul ate these receptors woyld be useful in t
{eRintedhesntiror Lo et T -unted TEolins 42 SO MIP- Lo and
1{lﬁm_tl'ggned above. 20 The present invention provides a

co ind of formula (I): R RXNRa (l) N R YZ

wher e§tadieXhag denibns@{t€) thadtheSctiG(sQf thS{inkares MR3medirted by

is a hond, Cl1 6 alkylene (optionally. substituted by .
Sebtamilies g C GroTpREPIEd TeArBiRgs. amens LTS Dirdprapiors tesignated

éﬁz‘ﬁ?} ég:ﬂé,e@'gﬁmf‘ 2ea®) cAvd @, CER IR Cal7, EERS, CCRO,
a or y

oxy eterocyclylene (optionally substituted b
BER QI CRY ACELCR 2, CKCOR pihld/ CXERACT hdseariekaptyr} refresest good targets

Rb, N 0O 2CE3, S( O 2Ck Rb or tetrazaql,yl: .
RIS Sy lPogER, St A8 P ROVED P ag e asp BBy oyt bpysefu i the
theSt¥H 0P ARBrdefsladdl Bldayds sudhh ¥d thefe MekRine8Y¥Bdve.; 2 VO
2004/ 029041 PCT/ SE2003/ 001425 Ra and Rb are,

i ndepBrdentenyinvhytimorevides a campouaidiof[forngtla (ien R2 i s
aryl or heterocyclyl Ra may he C2_3 al kyl ene form ng

aring with an ortho itioflon R2; Rc is hydr ogen or
hydroxy; wher gi apXupl ess her wise, the,
foregoi ng aryl' and Neterocyclyl ietjfes are 5

optionally substitut y: ha A ano, nitro,

hydr oxy, oxo, S(O, R4, OC(O NR5R6, Y

R? Nz

wherein:

X is CH,, C(O), O, S, S(0), S(0), or NR?;

Y is a bond, C,.¢ alkylene (optionally substituted by C.4 alkyl or phenyl), phenylene
(optionally substituted by halogen, hydroxy, Ci.4 alkyl or Ci.4 alkoxy) or heterocyclylene
(optionally substituted by halogen, hydroxy, Ci.4 alkyl or C_4 alkoxy);

7 is CO,R®, NHS(0),CF3, S(0),0H, OCH,CO,R® or tetrazolyl;

R! is hydrogen, C\. alkyl, aryl or heterocyclyl;

R? is hydrogen, C, alkyl, aryl or heterocyclyl;
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NR7R8, NROC(O) R10, NRL1C(O) NRL2R13, S(O) 2NRL4R 5,
NRL6S(O) 2R 7, C(O) NR18R19, C(O) R20, CO2R21,

wORR202RP3, Cl-6 al kyl, CF3, Cl-6 al koxy( Cl- 6pei/Rpi003/001425

Cl.6 al koxy, OCF3, Cl1_6 al koxy(C1l-6)al koxy, Cl.6
al kylthio, C2_6 al kenyl, C2_6 al kynyl, C3_10

RY ﬁﬂcpﬁ" e 1nﬁéﬁe§1§érftlﬁly ﬁ?&’og&%ﬂ ¥, P:H?)flt bt Wh&R DY afyh oft heterocyclyl R

or 0Xxo0) [ enedi oxy, uor onet hyl eriedi oxy,

I’rﬂy |bla @aylalkyi:dme igingiGg a4inglvkish an qninlmwpl)swonpme}h%l t hi o,

he Cl. 4 het erocycl yl ,
{521%'8 }Féc’ﬁ lal kyl , heterocycl yl oxy or
Petelo gmkwt&ts‘éaﬂﬁaﬁm@w@ fdeég%mg %pﬁw iferbBR1yl moieties are

i medi ately foregoi ng phenyl~ and heterocyclyl ieties . .
eptionely pWnstitutsd o belogemtoyanaainitho, hiydiosyeaxo, AifdpBXQC(O)NR'RY,

AN CEIER B QR RN e

CRY)R?BICORE’, M%@2R43rlcgl Qakesst, ldqtgdmiday(cﬁfg)@l%d ®; alkoxy, OCFs,
belo , 15 Cég Cl_4 al kyl, Cl1_4 al koxy, C&
QIKH()@@ 4a Kyl 1;6 BOARE, @Jz spliggmily O 2 a](kanﬂ b h)(gé/él'oalkyl (itself

SRR E0L B o TR 5T R B
ﬁﬁéﬁﬂ bherN*ﬂﬁ(l@aﬂ(ﬂﬂp%na*%%énylﬁﬁﬁ@)pb@&@?1abdﬂ§d><)y h@%qﬁﬂyl

d d ;
lp@eropyplylﬁ@l 4)@byla]r:§cgrolc;@_ye_ oi)rz]@g hetpgpgyclp;li@l 4)pi§gxy mlg:rem any of the

%@edlﬁé& fo%%gglggﬁ]%nflrh?xggtg%g % yl 1%9)1 fs%tg ?{}S{}gigﬂﬂ )}ysubstltuted with

ﬂit&bgb@ehydrbm mm«y ¢0){03;-4L41kylg, )&(MHN SYO).BHZC{2alBy1), S(O)N(Ci4
al kenyl | tself optionally substi

d
Hiynfane ffﬁ%ﬁﬂg oot OnRuarle 5 CaraEpF ?Ofﬁ% Gpd R° below)
02 fand | t
f&{aﬁé é1a4 el Pﬁﬁ@x;ﬁ dz% aWE m'kpl) @(g)ﬁ{(m Ralkyl), (and

scrlbed for

mbwamyl BEUD)s 2N 0IrSEOPANRIFBE 2 a4da$ck1§z>bc} for Pé(a@)i (o@tpwb CO,H,

?bﬁaﬁ s BHERG Gt AR RRY bl el o5 or oCPs

Jﬁ\l?refilmjé é’-HldEQtX 9, g:bp)éNHz AQNH(CL 4 alkyl),
a a 0] 0]
R ORIRL R ll?g éls asBl BRI R R R R Bl &) bl R are,

ﬁ%e&?%éé %%; 6 a&y@%}lé}gﬁiﬁs%ﬁ &',ohalorgen C})j{_iégxy or Cs.q0

Slcldagtyey, OIHQQE%I all(dn@ﬁ?bfﬁen@phtsel‘ﬁ@bh@'nﬁlykmbstitmta@Hy hylogen, hydroxy,
hal ogen, H(Cl1-4 al kyl), N(Cl-4

BifrRyNYl2. P@H?’@xr owééb I\HCky ralkg%gﬂ@é th%ﬁy afly] gropps gy jeiR to form a ring

G BITAIDS Yol DR oA SRS

@ddgw 0C3 - (adley), {dnelskesalakigyll gopups pmyrjain tp 6orm 4 ting as dasaribed for R5 and

Bl R e i keyl e San, CLOBHa ELINEE k) LN

%q{(ﬁzwﬁrﬁlth%seazhgﬂ ag)rgu&fs%% JOH‘L%Sf%rrﬁ‘ |a|ﬁ)ﬁ|§ a H@é&ﬁ%e% H%nA R below),

orma rin scri‘bed for R5
QOZH, CG,(BD, 20HY/ NH@Q@J(G?QEIISEZDUH(OMGQ&IMKDZ@(OJ)(@ .4 alkyl), CFs5 or

Bk ety fetbeplisilsshb Sh B armaed i keaing, N
NR(EE, alﬁﬁ%m Y amfr&]n@ thé\JB]aﬂ&l— FrouFBYayljid e® %}ﬂﬁ‘éﬂhhg’ as described

form red heterocyclic ring, azetidine,
RF ehd BI helowpi Fg:(é)r):l(@u -nalkyBze(6)) et rﬁﬁ@hﬁﬁi(ﬂm@ ally))5S(0)2N(C 1

ﬁ*jﬁg(g%th?#ealgﬁ @Lr(g#;}sﬁ{rlqygggxeﬁ%r}a@% r%%-l%% tglﬁt U’hﬁcg fozg?ke Ghe RS below),
dﬁgﬁ*@ RE, 4d£19}1| & Qko;@ @ggmﬂg qgm)mfetl ,?/alﬁywsctoo(}:%ut@m aiyl); (and

[ ogen, dr oxy 10 cycl oal kyl)
thbdeeahly)rl)grm@h emayl joii tbsfermﬁ a oipgias daﬂctlbefétﬂysﬁ jaf Be@el@;w) CO.H,
hal ogen,
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hydroxy, nitro, NH2, NH(C1_4 al kyl), N(Cl_4 alkyl)2
(and these al kyl groups may join to forma ring as

walemanedoed for RS and R6 above), S(O 2(Cl_4 al RgT/3E2003/001425

S(O 2NH2, S(O 2NH(C1_4 10 al kyl), S(O 2N(Cl_4 al kyl)?2
(and these al kyl groups may JOIn to forma ring as

Sl ) SeiCERQUD, MBYE GOLRA) DR Ul oo

@Ckyt)2 (and these alkyl groups may join to forma

et R0 R RERR g MR by Biagnaenty, form a 4.7

RbfYéokd h%@c@gﬂc_ﬁn% %&&Ydlﬂe p?rcrgh&lhe bq;]%; iy, azeglne morpholine or

heterocyclyl "(itself optionally substituted
Pipt¢raziea, thmamheomgt;onmﬁy ﬂmlttsnulted\bﬂcn Nﬁkﬂpyhadn&w pitrogen;

1; 4 al kyl d LKyl (.| Of
RoR iR g, Sudefitish g et e Rt & Adogen. hydroxy

] by hal
et P BB At by s

h}@r@@'r mt@v ), NHhg Cdeglégyi),dg(jl‘;f@.lk}ﬁaﬁ ( eeallah gtaps may join to
it el 5800, SRR A o

A1BY) JSQO%_N(QA i Qlkm)g(alhd fﬂl@sé&lk@ﬁ@@ﬁpbﬂﬂyﬁcﬁﬁ tdfrancringbas described for
ove 20 CO2H, C02(C1 4 alk HC&_IO) Cl 4 _al kyl)
ﬁi«s@ﬁz@(beyehcm@yp) 4 al@bﬂ@ﬂlk@xm GEDN cé@)NH(Ceeﬁ@)V

@{:08%‘5%@2&@% %15 ) egg élo ypérgrﬁpsgﬁg%ﬁg{wef 1?11@41' 1111%% as described for R and

mﬂg&?)fw CEBFD QOVS: fky I NHC L4 dlkyiBATHSO)g(Eh s akkiyst C(0)(Ci4
I.Nn _al erent_isoneric gycn..as enant
GININ T T ) ob%ﬁ@wax&l (ﬂté%ﬁép%orlally Buhst @5"1%1%?8 hydroxy,

AESAL, I@IEI a‘ﬁﬂlj ‘N{C??Xﬁ(?fﬁz @hdl (R4E Qlkg[s ue ssm@}njii)m to form a ring

mxturest ere ortions |l e salts
asrtkelsardxed doi B adiR dtone)s 5[@)5(@Mcﬂhk3d}s saohwho%aﬂ)dﬁmé 4 alkyl),

%@é hﬁyipé angttge%faﬁ}?;g Irgg({mlgge mjay)) 81£tt8tfo%$ flp%?segeschbed for R® and
&4 a{Ho@E)e cyarféx &l Qﬁlﬁy us Eﬁd@)@? l{t(fO)m{z,eC(@)‘NH(@§ lellkfygn@(@)N(Cl 4

or p-toluenesul fonate. s al'so 1 nclude P
allayllyand ihese alksylgroepskady jometodiorms alring(as @psma@ﬁ?@ *znd R® above),

GO P RS R sl R SRR SO « aleyd, CFs or

(ggppounds of the invention may exi st as sol vates (such
h drates) and the present invention covers all

-9%idg éla@gof ar YPhPTOATUSYEACCPRITPIGEOlh Hisra9s10f Aol vate thereof.
HaI Og@é}ta'_\g?(gﬁig&ﬁldg H?‘{) Iﬁ?@s’enﬁm&{t oﬁ%laugﬁlgﬁh'?ﬁffé}% isomeric forms

i odi né orine or
(sldhasi eﬁ&nhdﬁhd@y I dlm@u@ﬁemomu&t isemeroe taatamatrgh tTherpresent

branched chajn and conprise, for np to 6

ipggnéien £gvers g sugh lé%msréﬁn%paﬁ%lr%@%rﬁ%ﬁ éh&r%ﬂr

gr 0“ % A8 ldifdrochlorid
SLPRIRDR ) e BHRMagih nPGRRNL ) 20 RLRY st
Hyﬂr(ﬁ)rmardaomﬂfata/vlphcstphia&, aptatgnizdckite, Subanict mukeate, tartrate citrate,

age: E&% | ncI dnggsga plé%s)lalifg;a%eg#z %@?&%@&&na%gbssaﬁts ai’lso include metal
g’% a?nr alﬂlkﬁ@bﬁh sdlf @5 EXa ‘iH)i é&fr‘um onmtﬁ@%ﬂIH? k&) o ahQlkaline
as 2 to 4) carbon at Exanpl es of

ealth emtydtl sglt ¢fiop sx@mple viagybsiom oalcalyium)

The compounds of the invention may exist as solvates (such as hydrates) and the

present invention covers all such solvates.
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Al kynyl groups conprise, for exanple, 2 to 6 (such as
2 to 4) carbon atons. An exanple of an al kynyl group

w0 gooproegear gyl . 1 n one enbodi nent cycl oal kyl grPCPSE2003/001425

conprise from3 to 10 (such as 3 to 8, for exanple 3
to 6) carbon atons and are nono-, bi or tricyclic.

Cycl Oﬁ!al‘é%érll irﬁludfefﬂﬁ&wghl%rm ]c'i_’orﬁ?ﬁ‘élaﬂm&ﬁﬁ(é »Halogen is, for example,

cycl open cyc exyl nor ornyl or canphoryl-. The
ﬂmuhmakk#knnmng is optionally fused to a benzene ring
(for le for
bi cychlphEioues gl mORuRs sieshpialypr brghcher g nd peygerse, or
ééé%fp@ml to |6rts@crh0$srl% Sehedh ﬁﬁﬂﬁs %h@?és'@?ﬁm 1 P hr%%ethyl ethyl,
from3 8 (such as'from3 to 6) carbon atons an
ﬂ@ﬂﬂﬂbu:ﬁwwppl@L_Mﬁmndycl|c Cycloalkenyl is, for

exanpl 20.c cIo ent en

el OBYBREy o SER ey e R SRy vhigh fypptionally
FberifateldC AQRleﬁ’e“‘m@ﬁﬂBﬁCHQ 0PCPLCH,, %Hmﬂfeﬁ@ubdti’t\lﬁed by alkyl (for
optionally fused to one or nore other rings,

WW@S“ ‘WQ bt CHEHED oo hél20€EEr)oat om sel ected fromthe
er g)lip %(3{1 IO%# n‘«%n{] II‘ltSE Q)(an%efé( gZStg c l:idf ldr4% cooff Btoms.

Exefied of dtedngl gﬁmpé ¥ﬂe vln‘Byl of alylexanpl e fur yl, thienyl
(aI so known as thiophe

|yl
5 dAWGV]o%WEScﬂOﬂPTIS?hﬁY)&E’EﬂWI%/ c rZS &@mms 2 9 £aibgn atoms. An

ridinyl, norpholinyl,
pyr| I&Yr[?lg?%l 3} Igipn)ggﬁ(for exan‘pl eina
- OX o}nhnﬁedtﬂmjzsdmmt pycﬂoﬂkjnlygrouprmoﬁtpﬂ)se froyr 3 to 1 (rsy¢h as 3 to 8, for

I ndoI y% %q',g}yqafb | h%%%glﬁn gr:q?{]!é;m@r,w Eﬁ%“}yﬂ all%ﬁ is, I}or example,
%@gﬁ:}fw gyc%) Ent?ﬁ @?Elghé&@/h eR3Yornyl or camphc|>ryl The cycloalkyl ring is

hi enyl” 30 (f'or exanhplé
dptnbna:bkpﬁ@c:@toda bgndeahemny (fbj tt)mrqqkyformm lyl):yclpljé}g?a(ﬂgptwl 3,5-trienyl
benzi n}dazo benztriazolyl, benzoxazolyl,
‘Héﬂ‘iatr‘ﬁ H425F en(’)f or exanple in a

1H bepziBinaz enbedifRat Hlcloal@n§t domprises from 3 to 8 (such as from 3 to 6)
2, 3-di hydr obenzt hi azol'yl (for exanple in a

@r@l’cﬂtmdamb@nﬁqrm(mghe moperyclie. Cm—]p@{(%yl is, for example,

3- be zoth a yl, an im dazopyridinyl (such as
sfomds ] %195?Xc?“01|y|) 5 WD 2004/ 029041

PCT/ Sﬁ%@ﬂﬁﬂ&l&lﬁﬁ&xylbhh@mﬁﬁ 2-b] pyri di n- 6-yl
1, 2, 3-benzoxadi azol yl (al so known, as
benz o@qe@cquvmsaauaspzmtw 9r non?rqm@wo%ﬁrz%Pﬁr@a’feéi&gw?tlonaﬂy fused

{R%NE %f @tﬂex( xgﬂl%};; corlf I E’c lgasgo ?Pé?}?éo?e%&ldﬂa the group

qul nox nzopyry | uny r exanpl e
dolmlﬁlsmguﬁabgamy bxygenand hnlcﬁlm;)mydm Nrmiidet threof, or an S-oxide or S-dioxide

eSS LRSS bk B
?iﬁdg%lg%}‘ﬂgi ﬂ;/@ rply?z?&%mlcﬁ(azolyl 1soxazoly1f imidazolyl, ﬁnperldlnyl

dinyl) a“purine (tor exdnplée
mnrpho]i%r;y?,—pi}iriwmrlodxpydrppyxmxﬁyldfqrmatﬁp}y:]n a6 @xtoy ) ,p-dihydro-pyridinyl

rgw a :Ilgrr?r/llﬁdglygls_é) | n |3|ncgh|/q{oglldg]¥(gr1§i1zs lértyi/)gallsoﬁ(no(vn as benzfuryl),

I r [ | g3k cmsb b]thienyl
AR b S i s

((drmxamphmplael dlnxap213 &thd_robq:rmilp]mlhmd ingtiiety 4 ingtagolyl, ben21m1dazoly1

R e SRR bR o eh e A TR B M one-y
A%k Q?y'a?&{eglﬂhngﬁ'll @bPexbnilid B @Z@ldll%rd)‘ébeﬁﬁthlazol 2-one-yl

dlbenzothlophenyl (al So known "as dlbenzothlenyl) or
moicty).ox?.deenpehidiazolyt, animBlagsgydidin (Schiasinidazol 1,2a]pyridinyl),
t her eof .
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An N-oxi de of a conmpound of forrmula (I) is, for
exanple, a 1-oxy- [1,4']bipiperidinyl-1"-yl conpound.

wQa200Rlozgoyl ene i s a phenyl ring joining the carbONSEI03/001425

which, inter alia, R2 is attached, and the group Z
(such as in Exan'pl e 42 below). Heterocyclylene is a

tﬂﬁh@ﬁoﬁﬁfﬂy}’ﬂdﬂ 6 109- Béd}GXQJ‘&oE@r(QQJ‘kﬁ&er‘ﬁH &'ﬁzoﬂlrﬁ ﬂfhladlazolyl)
ikey

and the "group Z (such as in
Ek,éfh@heoth@dtaeblgmbenzﬁumm@bloymewe as 8,1,3-benzexadipiadyl),

Rty ipPn oterop BRI, Py piegEE {1 Efmapinyhor chromony!

hbieg)Vd 41 Bfro- 9t 1 0-tRRSIthinSiRyIAorRR atnBR ih@UlifokHB 4-dihydro-1H-
conpound conpri ses, for exanpl e, an indene ring

L {-beeanthigziag, m@@W),eEXW(éOP}BdedIf@ eaampleﬁﬂirpyta@ojp[&ﬂ-b]pyrldmyl),

al kﬁ&?)(fo(&fx%fmg GRB)%%@ggl’Ydlfog}?uZFé&%%ql er-)ég—gﬂ t(ti}yqul%olmyl
iSoRnIMA E dlirylirotbinolid§l dfleﬁ@«aﬁ%y@ﬂnw ;(H:Muﬁbkﬁ Jl}oﬂesyl moety), a

for exanple, pyridyl nethyl ridyleth-1-y
naghiéy Byl ¢y @@I@l%t[lk@i@%hth)gldlmdror 9% pléthyrpghflyldw oxy

% | t
(Pfr’l'X/ [ﬁ %h?ﬁﬁt@’rm dréﬂ)d’o?)é%% ple ﬁragrf?{ [ﬁai{]hlﬁ%ltﬁ}? dlrfﬁfb‘é% yﬂ?ﬁlﬁbfty) a
bengotNalRayl, |aa1)h}l‘drokRﬁizéfh@21|3b(fotl\heﬁrqﬂmin HANDeRO) 4 ANRRKHI3-0ne-yl
PCT/ SE2003/ 001425 él\ S ¥ CP SS(O& 2
ippietyrPenzo[diimidazgiyl- bdﬁuaéolai WA %en@ewwpélﬁ Aylj (lso known as

(%B’é?)%ﬂhﬁéﬁﬁfﬁyos ﬁlex%d@dh@ébf % .i?éedme) ot dmﬁfaxh&@@f

opt1 ona stituted by ogen, y roxy, Cl
al kyl AnN-&lidéloba kmyc)undl%d fomeh1 &) &; for examiploen di@rxw Y,

ogen, or Cl al k 5 R is hydrogen or hydroxy;
[ﬂ¥4d]rb IPSFifliRge :ﬁ X‘éﬂ‘ky aryl or heterocyclyl; R2

i's hyslf-Q08Re 15%&11?1' H, 01rﬁﬁg’{he‘%ﬁrﬂ@ﬁtt§%fdhcbﬁ‘ér alia, R? is attached,
wher ei n, unI ess state ot hefwi se, the foregoing aryI

aar] dhehgronp ddyadhyds ln@xemp@?abeéOWbpt ional ly substituted

*(JIyZ:(O) 1.9 endl yl %an 0 t ro rox}/ﬂ I\ﬁ%%&?é %{%&énter alia, R* is

%&%&%’Iﬁﬂdﬁ% rod%l& gs‘ﬁglﬁ ) &%&ﬁ@léﬁéﬁ%ﬁﬁéiﬁeteﬁc@l@%e is, for example,

pyrikphgr(Gaz@yhl kyl, CL.6 al koxy, OCF3, Cl_6

al kowf]Cl 6) a%ylo&)ﬁlete %ﬁy@}ﬁ (IKC%’ llif(f’zgoag{ylgnea\l/lp@ﬂ]%rms%i{% with an

al kyny onal

dBthbglokitivh ed nghéiﬂeséltlag kyinpﬁtﬁncmm)pnsﬂﬁlfdnydxen@ijh axyndene ring
di f I uor onet hyl enedi oxy, henyl , phenyl (Cl1_4)al kyl ,
spHtemoLyee, ﬁ‘PféﬁfW‘PFﬁ gxa‘ﬁﬁléﬁﬁl)( Cl- 4) al koxy, heter ocycl yl,

15 hejge 1 AckMbie, BELST QO Ehatly R 1 9.

het e%cég& 11'\9 %Saﬁroxy bv%here n ane ?@ﬁﬁ ¥
Phenyl(Ci.4 alkoxy) is, for example, benzyloxy or 2-phenyleth-1-yloxy.
Heterocyclyl(C,.4 alkyl) is, for example, pyridylmethyl or 2-pyridyleth-1-yl.
Heterocyclyl(C).4 alkoxy) is, for example, pyridyloxy or 2-pyridyleth-1-yloxy.

In one particular aspect the invention provides a compound of formula (Ia):

RC
X
N7<
Y
R SCOoR°

wherein:
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i medi ately foregoi ng phenyl and heterocyclyl noieties

are optionally substituted with hal ogen, hydroxy,
wo2ar02908( O) q(CL_4 al kyl), S(O 2NH2, S( O 2NH( QICHSE2003/001425

al kyl), S(0)2N(Cl.4 alkyl)2 (and these al kyl groups

may join to forma ring as described for R5 and R6

, ng, Rr3Cl_4 al koxy, C(O NHZ,
%?%)eﬁ%—l(cc@ﬁ@éﬁk@@#@%%{qa 4 alkyl)2 (and 20 these
¥liky borgt, lip slkydenej(optronaly Sdrstituged bng:.aslkdes pheigdiof phrenylene

(GBS RS blebpeet ity Hony ey 1Bl of el oes or

I@nfrfﬁRbaQQHSJe &y, hingepandaent, |10, 1 or 2; R3, RS,
F F@n 8/ Q%ngﬂ Rl:;; R14, R15, RI16,

ﬁllshymgenmmydrm and R22 are, independently,

bstituted b
R Ryl o B SOBMY Toal kyl ), Crel c2_6
R4 s @Ridoben, @%Wﬁy](dr&ﬁ&l Hete@®dyicBmal | y substituted by
hal ogen, hydroxy nitro, NH2, NH(CLl.4 al kylF\zéi N(Cl 4
whdegin) @less(smt@( Thewwisy, ki fpregsing)arKined hefeeySyrbil wpiefies are
oarpgl%}ﬁl Jy siB Al %h‘llo Mg&% WAl dIERE BRbKYo I OURTOINRR”,

descr

NRTWNRé%Y@WT @“@(@JN@SZ%%@ZNFE‘R& gﬂ@}jwﬁ , CCO)NR"®R",
, a a and the
Cg@wszqiﬁgs N?éy;ﬁ(;)éﬁx o Apl s, ﬂlﬁélk%}’(&eé}ﬁu?%e@l 4 3koxy, OCFs,

ﬁ'—@ 3&(@1 6591‘?% Q;% a&@‘g %C%%ﬁ%}g?g?f ?1 H&l o) 3(1&Cy010alky1 (itself

apltioyial)y, subbidtuced HYAE3) alkyl dneke) mej/@llgded(ov(ysdaﬂﬁoromethylenedloxy

Q IOt 0 gﬁ-‘illflﬁi CS L%ﬁ%’% éf]teg%tyg hqpy 5’62”}@% e@i"c"ﬂ nllteteroéyclyl

tfé'téfa{éyc Zyl?ﬁl M het%@%@fiwgpﬂeteﬁbwﬁzcl 4%(193;%Nmm4n any of the

al kyl") nd these al r oups nH ointo
1mmfggimislydesgoung@djerﬁ)d rand hew@czd@mn@@ggsna_re optlonally substltuted with

g, AR A1 3;905 Sk ettty SANEIGA 31D, SORNCLs

éﬁéﬁz%&@méseadllkw g} bhﬁ%ffo@xll k Ying @5 QeesibedforRSiand RS below),
forma r|n? scrlbe for RS and R6 belo

CO2H
@@2‘( Sl 414 alk ICCEP NG, £ (NG 14 Aidy @(@( §C s alkyl), (and

e er S pietilingB ol i R ST KR, AR R RElpaRGORH

OBYCyk ml@?DeNH@QOb(YJI 4 Talkyi, NES( D), (O lRyIBAC(08{E Laik), IGF; or OCF;;
ring, azetidine, rrolidine, piperidine, azepine,
BKdghaEi indersnders] Ypérh??%’e the latter optionally

Stpd y 30 hiahkyhi3op1st Re ditsh Bl pivi HrOOGE 2
%B R RR%% gr e]Zg Tlﬁdzdp{)en egthI yﬁ CI% GRaf Eyl’k( ogtllnac?rc}igzl )a/mre
1ﬁ<ﬂdp@hddnlﬂltyehiydrygdmab(p|e}kyl foptowatly submtﬂéd d b helpgbm dlyKydxy ,or Cs.1o

cgam%ypu@?@(‘?ﬁ&yah%qnasﬁeﬁw%ﬂl@ 4 ehiaah SRRl g prphalogen, hydroxy,
i &g l\ﬁll(@/ l )al % S n 4, &by, seoLand Abas @&@ b, SR%@ENH(Q 4

mayjomto as descri bed for

adlbyd) Y 0)8(O)- 4’2@1@1)24(aa€ﬂ thlsg alkﬂ( LOpEIHRaY J@(ro)ozfmﬁ(l @Ing as described for

Baptitied bt Akl P obtP URR T Bl R
%(@%1;@%_‘( Ca:ﬂib(ﬁ%(}ar&@tljﬂ)eée eﬁlé(ﬁl (%roup@ J@H<t@)‘ﬂz$fm &l I\dkﬂaescrlbed for R® and

N('CL 4 “al kyl) 2 é@
R Heydw g €64 Ps Coa(C j4cilley 1}, NHGM Gr-ardlkyg), AH dﬂlbéﬂi}"f)oC(O)(Cl 4

W et Oﬁéf@?%@fbnfﬁgﬁgst%%‘w@?ﬁ' el gy posgn, hydrony,

RS NDL,, NPT, Qa1 8 Cox allaﬂg S(XDM@M a1 11 Sebf,NH,, S(0),NH(Ci.4

optii onal I'y substituted b al ogen, roxy nitro,
alk2), SKPIRIIC A4 alkkiyd (rnd m(eeqalhylagrmypsmamﬁutqfngg@ rigiag(described for
groups may join to forma ring

»--_

7
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as described for R5 and R6 above), S(O 2(Cl_4 al kyl),
S(O2NH2, S(O2NH(Cl_4 alkyl), S(O2N(Ct_4 alkyl)?2

w@ avd/oedeese al kyl groups may join to form a riPQgI/aB2003/001425

descri bed for R5 and 20 R6 above), cyano, Cl1_4 al kyl,
Cl_4 al koxy, C(ONH2, C(ONH(Cl1L.4 alkyl), C(ONCL.4

RF kv R2bd1809 hes e, qlahe% an%&ﬁ(yn@mﬂ\q{ﬁcgoz}ﬁﬂ(@ﬁh@lkyl)

ring as described for d R6 above

€14 aldyRy (and th}qsp:@klg)/( goupgs mRak jdiy to (a@)rg z(§1des,cr1bed for R® and

ek BTG L T B B st 8 o

f1ken e@lﬁyorcmcpS)sol vate thereof. 25 In another aspect

the invent kd d Xis 0. |
gk s BECK R 8 o OBt BloaPy, Eiepeniebetorm a 47
f | i

e B MR SRRIASTA Yo RD g R e o

}ﬁbkﬁakméftﬁé 1@t A0 chalme blibskijutet b}CQI Lﬂalﬁylkﬁmhe @ifseil npoasp) €

(L Jn a further aspect ﬁb nyl. optionally
But?st pd IR I fipfependsy yeCui %lhyldﬂ@tlonta Sstitus! by eedss hydroxy

R ST ARy B s
l@(ﬁlm))l altfmk;ﬁ\{I@Z(W?{(dCh RalkyBi N(C,_falicy heandathpectl kR erowps may join to

nyl. substitute
bip i Frisagritedret RY s ah%%ﬁé@‘ﬁ}aéﬂw @ék%@f;@?%)zm@m

élkﬁ%‘ S L{OBJN{E{I '(%r'ao 1h)g ntblnlarthé“se aﬁag‘ii gﬂs%gb Mlay i gﬁ{tﬁ%f‘azfg%% %gochescribed for

ﬂﬁ@bD@iat% C nmlklyly Iqmeﬂgolxy C(O)NH2 C(O)NH(C1 4 alkyl),

i(@ﬁ'&?Ehl%yﬁ@fmg‘?wéa@w?g%mmeﬁpoﬁb8“ P OPRI gergived for B and
R0, lees, rRsRet, ﬁﬂkm NH@(@)@@ N alk{) WS@EQ%M@) B0O)(C14

i s hydrogen or et anot her aspect
#leeld dgfdror QEF of h¢tPIi@GYC1$15(|ﬁ§@f op¥ponally 9%9%@ pyukadegen, hydroxy,

pht [
Iglﬂgrr]%h g}IHE@‘p“hatlﬁ%} glkgl)étagg?l}etsu fxlkxl rldp Jl’nggicﬁﬁ o’ form a ring
AshRs&iRatfbt HﬁﬁﬁdSR%ﬁde) Sebpeen, AkAMS{ORSE,ASEHENHED, 4 alkyl),
above. Heterocycl is, for exanple, pyrimdinyl or
%ﬁ)glﬂﬁ(ﬁywlk}qlh (gldf%gstewélfyl EPPE tmadﬂomﬁg forma ripg éﬁfi&;sgﬂbed for R® and

LA, 5 81 T SN SRR 8 b

ﬂhyﬂwland)mels@ﬁiay]l grospeanby joirt ecfoby a rigl asgiescr(bf:d lfOI' R’ and R® above),
GO Sy et Rher et BefS BiC R COIELs alky, CFs or

@(@F?m' on provides a conpound of fornmula (1) wherein

1S 0; RL is phenyl optionally substituted by hal ogen

((rfanrNﬁxaimhﬁe@ﬂW boa phw)naocrutlcaﬁy 8Le _ptabllelsyllt tl(efrcmf @)@amb\ra@e thereof.
s as_def

a st |]:“I a“f)?ﬂﬁf ﬁsé’rebt tgb E’HF“WPePYBP”é%%ﬁFOWB?}M‘%ﬁe‘B%{?u des

a CoNRARAELMGT8} é&:ti(' RnylRPEdnaly aibkyth@a&for example
(optlonally subs |tuteszpb ygfliiﬁl alykyl) Raqls P

1h§<cpegg@ﬁ}y ap)- oRAi-ppsti ogerhalggen ajfome@mple gh@ﬁyp or fluorine), C;.
R PR o1, Mol S9Epdugly - L

(opti I(ﬁl’haﬂuhhexsal{!@&tt IR' 4 piebnbYotinelye fubstthited (&bﬂ@klam@[e With éne, two or

three of the same or different) with fluorine, chlorine, C;.4 alkyl (for example methyl) or

C.4 alkoxy (for example methoxy). In a still further aspect R! is phenyl substituted by

one, two or three (for example two or three) substituents independently selected from:

fluorine, chlorine and methyl. For example R' is 3,4-dichlorophenyl, 2,4-dichloro-3-
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20 al koxy). I n another aspect the present invention
provi des a conpound wherein Y is phenyl ene
w@ opitiozmoal | y substituted by hal ogen, Cl_4 al kyPCDBEX003/601425
al koxy) or heterocyclylene (optionally substituted by
hal ogen, Cl1_4 alkyl or Cl_4 alkoxy); Ra is hydrogen;

A8dyBhehd. 300080 RethSlohen Al K¥ldicHsro 1,4-¢oro-2-methylphenyl
tetrazolyl it is, for exanple, tetrazol-5-yl. In yet
arfottero-bflpewphefylt he invention Z is COR2Rb, wherein

Rb is_hydrogen or,.Cl, 4. al kyl (for exanple nethyl). The
conpglﬁ?r%g{ha?aﬁpﬁ%”?ﬂ%}ﬁ?ff’ ‘can be prepared by

adapt@tinethePhspaBitRFOE Sy ddaemnor ethyhe art, by adaptation
of the Exanpl es given below or by using or adapting
t he riatanothsr aspactdtHeRrdregg.n whi ch EDCl is et hyl

di met:hyl ami nopr 2. ik des | - di- i
e RS0 QU B - - or
b dtitdieaehbiyy @fth Ashelyyl iod b -substtorp e cbcoélyT, oienaubstitaénts being
for exanple wherein Ra is hydrogen and Z is CO2Rb,
chasenpEomp tgssdaerhpd abRNSt i ng” a conpound of formul a

(1) U8 2000 BEERHEST SRRROPLORI . Tt

(rn) a” conpoun
i?@ﬁlﬁb h(etehcb@lycly\hksecrpeiionzri]lly éLﬁ)st;]ausadi tydDil.sealkyd @y Chg allpovyp
such as hal ogen U as chl qr b Cl 5
A1 Ky 18, PR IS GESRBES Pty P OB e gyt dogen (or
e?gtf@# ﬁ&rSﬁ%l_Q%llﬁﬂglh%g%déztor (0, farkptic@hhar sol ven

as water o thyl formam de) at anbi ent
t enpdnat furtber asp¢dt drenatientinygntipncuapidemaconpdund el fermula (D)

i LR ki DU R b SRR e SR fcosine) o
Ll (ERTRAHPIE rﬂé(t:tiﬁz,rmh@ RY, IRY)and R* i) defiXe OelRR. (1 V)

10 wherein Ro'is ~ 4 al kyi , in the presence of ) ,
NaBH(I@acs)iB farthierzaspedt theaupsgnt ipvenNBHBONdes R epmpayind yeeein Y is a

sol,ven such as tetra r of ur.an JOEP .
B apol G BRab TR ET o A PRl She e
%MHP@;.QﬁlkifpElﬁ@ﬂya(dpkibnalv}*@beﬂitﬁte?ﬂ byshakogen, @, , #Rayl A0 d, alkoxy or
are both 15 hydrogen and Z is CQ2H, can be
NHEAKEd B YR) erpeserogxsiy dprtitnaliy sphstiiehpy Qﬁle%ﬁ?p Gunalkyl or Cra
a‘éﬁ‘%ﬁ){y?rW| a (I'l') with conpounds of formula (V) and
-0

In another aspect the present invention provides a compound wherein Y is
phenylene (optionally substituted by halogen, Cy.4 alkyl or C,.4 alkoxy) or heterocyclylene
(optionally substituted by halogen, Cy.4 alkyl or Cy4 alkoxy); R" is hydrogen; and R is
hydrogen or Ci.4 alkyl.

When Z is tetrazolyl it is, for example, tetrazol-5-yl. In yet another aspect of the
invention Z is CO,R®, wherein R is hydrogen or C, 4 alkyl (for example methyl).

The compounds of the invention can be prepared by adaptation of methods known
in the art, by adaptation of the Examples given below or by using or adapting the methods
in Scheme 1 {in which EDCI is ethyl dimethylaminopropy! carbodiimide; HOBT is 1-
hydroxybenzotriazole hydrate; and DMAP is N,N-dimethylaminopyridine}.

A compound of formula (I), for example wherein R* is hydrogen and Z is CO,R®,

can be prepared by coupling a compound of formula (II):



oH Y O™H (V) R/BBOH (VI) 0 in a suitable solvent

(such as a C1_6 aliphatic al cohol (for exanple
werdvanedod) at a suitable el evated tenperatur ePCT/6E2003/001425

exanpl e reflux; such as 60-100C). 20 A conpound of

formula (11) can be prepared by deprotecting a

conpound of fornula (VI1): RI_.X R N NBoc (VIl) for

exanpl e usi ng trRftoeroatetinc i TN a suitable

sol vent (such as di chl@an or N#bi ng @)source

of hydrogen chloride in [ I | vent (such as

di oxane). 10 WD 2004/ 029041 PCT/ SE2003/ 001425 A

wihpeongoofid éOfonmbia ((IVE 1), wherein R i s hydrogen, can

be prepared by reacting conmpound of formula (VII1):

RL X NH (VIIl) wth a co nd of formula (I1X): R~

O NBoc (1X) 5 in the presengeooR’ Na@l—'ﬁ]OAc)S and

acetic acid, in a suitRbl e ¥6l veht (s & as

tetrahydrofuran or dichloronethane). A conpound of

Wberain ais(aquitpbledpasing grome (Sush By detpggn (wah apehlpiocp dredo), Cie

r : .
BTN DR 3 ARSI Bk A M ot b obed ut i
SilifabRBbEefOlsiENds Wit NN -adin{ethydfoambmlide)) aCarabiegtiemperature.
for exanple ethanol) at room tenperature, A conpound . b
of f ofkemnatiyaly, a qomaosnd offqrauly (b nehersiy R71s hydeggepang 4rs CO2R',

SR BT G SR G R o
(Iv):
@)

A

R Y
wherein R® is C1.4 alkyl, in the presence of NaBH(OAc); and acetic acid, or NaBH3;CN in a

/COQRb (V)

suitable solvent (such as tetrahydrofuran), optionally followed by hydrolysis of the ester
group.

Alternatively, a compound of formula (I), wherein Y is a bond, R* and R® are both
hydrogen and Z is CO,H, can be prepared by a three component coupling of a compound
of formula (II) with compounds of formula (V) and (VI):

O
[__oH i
Kﬂ/ W R 0H o
O
in a suitable solvent (such as a C,_ aliphatic alcohol (for example ethanol)) at a suitable
elevated temperature (for example reflux; such as 60-100°C).

A compound of formula (II) can be prepared by deprotecting a compound of

formula (VII):
R—X R\

for example using trifluoroacetic acid in a suitable solvent (such as dichloromethane) or

using a source of hydrogen chloride in a suitable solvent (such as dioxane).

10
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15 R Such a hydrolysis can be carried out by refluxing

a mxture of hydrochloric acid and ethanol; or by
wa@oadaimogroht SOBH, wat er and hydrochl oric aci d anpCT/RE2903/001425

refluxing the mxture. A conmpound of forrmula (Xl) can

be used to forma conpound of formula (I) 20 wherein

Z is AebhBé@ld SfH¥mBY (VEG.Ghhe?8in/R° i¥\h§d?o$e§ﬁ|,'@r3@ PRp#Bdby reacting

(Bu3sSn) 20 at an el evated™ tenperature (for exanple in

& gimpued af forefulau@IIDA conpound of forrmula (XlI) can be

reduced to forma conpound of formula (XI1): 11 WO

2004/ 029041 PCT/ srzz@bmﬁmﬁ NH2 iX RNRN

(XI'l') RC using sodium bordhydriMid andVdbbalt (I11)

chloride in nethanol. A co of formula (XI1) can

then be reacted with triflic anhydride at a reduced

wignpesrapeurd dffformédx@idpt e -78C in dichl oronethane) to

formthe correspondi ng conmpound where Z is NHS(O) 2CF3.

5 A conpound of fornul aR an be prepared by

reacting a conpound d®, f gj(l:l) Wt h RaR2C(O and

titaniumisopropoxide Q , folTowed by

Et 2A1CN. Longer chain variants of the conpound of

R {5 N SR e BRI

tprsdarvferanfor dichhseméthand). as pot assi um carbonate) in

acet one; or =CH- in the presence, of a base (su .
as pat 5%@9%%'1_% fe%ﬁgﬁgﬁé)wm%gaﬁﬂ%r%_@% it By reacting
LdOnfHobRE of IR NE/ 18 widd] &%epom@ opf&mraa(gqaon of

various i nternedi atés can be found i n W00/ 66559 and
W01/ 77101; alternatively eBACbe prepared by

using or adapting literatfure ffethods., . Conpounds of
formula (111) to (IX) reparedX%y usi ng or
adapting nmet hods descri h the art. The preparation
of various phenoxy piperidines is described in WO 15
iR A/sditad sol Perft ostRAUBE Qs afiphdniel afcohb), forvdxan@ieethanios) at room
CHRd; Rd is hydrogen, Cl_4 alkyl or phenyl; and Z is
1aapFptuircan be prepared by reacting a conpound of

form | i I ) - f I .
27 By e 8, 880t f S5 B3 O, o e repaed
bg?@ﬁ’ﬁﬁhin galni@ils HydrablsB oned @ngioed béfpend (IR, such as

-100C. 20 A conpound of formula (1), erein Rais
hydrogen, Y is CH2 and Z is CQ2Rb, cary, be prepared by
reacting a conpound of fornula (Il R\wi /ﬁ an al kyne of
formula R2C=CCO2b in a suitable solvent, such as

et hanol, at a glui't e evat t ure, such as
50-100C, and then regducing the al kene produgl|jso
formed (for exanple N

RC

Such a hydrolysis can be carried out by refluxing a mixture of hydrochloric acid and
ethanol; or by adding MeSO3H, water and hydrochloric acid and then refluxing the
mixture.

A compound of formula (XI) can be used to form a compound of formula (I)
wherein Z is tetrazol-5-yl by reacting it with (CH3)3SiN3 and (BusSn),O at an elevated
temperature (for example in toluene at reflux).

A compound of formula (XI) can be reduced to form a compound of formula (XII):

11
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catal ytic hydrogenation). 25 A conpound of fornmula
(I'), wherein R2 and Ra are hydrogen, Y is phenyl ene

w@ opiiozsead | y substituted by hal ogen, hydroxy, EIT/8E2003/001425

al kyl or Cl_4 alkoxy) and Z is CO2Rb, can be prepared
by reacting a conpound of fornmula (I1) with a benzyl
brom de of formula BrCH2-Y-CO2Rb i3 the psesence of
di i sopropyl et hyl ami ne (DI PEA), in a | t abl% sol vent

(such as acet opi d at frper at ur e
(such as in the rang 20 4/028§ﬁ1
PCT/ SE2003/ 001425 conpound

formula (1), wherein ca’e hydrogen, Y is
phenyl ene (optionally substit (it ed by hal ogen, hydroxy,

4. al kyl 4 | ; v AC
e s bRyl nf) ORI Pmetiich: pTRhegfing offormuta
Odlifrahdiednyistereadted fvathntifla {p@YyditdeYat @RIz Mretipratuiforexample

4 al k in the presence of NaBH(OAc)3 and 5 ace

[, - ;
%ﬁ‘% in dighlghapsthans) & oM rBR Eorrespetling CQrBR GURH Hiest %ﬁSaltH}fS@)zCFs-

optio ral ysl :

Op meRabel ) bR P K Sl o

() avidgRIRCO) sndi2pivanto@oposdCTRIPoR) filoweddpyaiteal@y. Longer
M chael addition of = Rb on a,conpound of

gt AR i ST A0 HEPI L EED Dot GLEEie & compound of

fomY BRI RV Q¥bEBsuRS B8eEIE5,AN I the Ere@érﬁ:@ AF abh@(s@h as potassium
conmpounds of forhmula (1) or (la). The conpounds of the

¢anhanate) dnadesans; ecCHyRCH-GN ipHempreseres df@diase (suph as potassium
rticular as  nodul r.s of .chenpkine regeptor (such

Sl esfitg: PHE T A MpnSE SRRRITR PGS | ont mont

of aury fation &ff 2R iRENhed kR chh BE Bdund8n WO00/66559 and

%&ﬁﬁr roliferative diseases, or 15 o
AON184i dternajivelydher e by preppsedsby s oRdagting}iseatyrg mnethods.

T e
dodbddiinmis @t eThe frepdrhdien sfespionaplodnyxy petiflines is described in WO

obstructive di seases of airways including: chronic
lct i ve pul nonary di sease (COPD) (such as

| 11 evELoSiBhendEFBmuaTh MRk ¢ i SHRPI NS Ry Bogen, .4 allyl or

allergic, intrinsic, extrinsic or
menyl; end And (}O@R?,mmh be prepamd by eeatieg asbmgaur(d afosraallpwith an

| at e th b alr er-responsi venes 1; .
sk Tt R AR CIE R s HEFRE BIERRe] yéinagelyapa sutable
ARGt SpedirORNEIS ad $0-M0d°CS or chronic rhinitis

including rhinitis caseosa, hyapert rophic rhinitis, b

r hi niA cempoiengd efifoamule i) nwhérsindk 'de hydrogerhinistGHy, and Z is CO2R”, can

medi cament osa. nmenbr anous .rhinitij.s i.ncludin upous,
T Raty s TR RS Dt i o Qg o BHRRH
=it ®sn b Bhitdtld SolveiR asemnad ethiol) dt lhSuitdbid &8V A€ temperature,
rhinitis nervosa (hay fever) or vasonotor rhinitis;

syelr e0FH660°E; afiditherredsicingribe aliene productdo faimsd 4fssxample by

n | | yposis; fibroid lung, idiopathic interstitia
%ﬁéﬁ%ﬁ%&ﬂyﬁ%m?%ssi ve activity, treatnment of chronic

coughy asmpsimRt sTdomhiih (1) N hereiet*amy REQrdhydrgts, ¥fis bhéhylene

ai rways or iatrogenic induced cou?h; _ b
(optionally substituted by halogen, hydroxy, C,.4 alkyl or C;4 alkoxy) and Z is CO;R", can
be prepared by reacting a compound of formula (IT) with a benzy! bromide of formula
BrCH,-Y-CO,R" in the presence of diisopropylethylamine (DIPEA), in a suitable solvent

(such as acetonitrile) and at ambient temperature (such as in the range 10-30°C).
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30 (2) (bone and joints) arthrides including
rheumatic, infectious, autoinmmune, seronegative

wa@ p@nagdoanr t hr opat hi es (such as ankyl osi ng spoPd/BEZ003001425

psoriatic arthritis or Reiter's disease), Behcet's

di sease, §jogren's syndrone or system c sclerosis; 13

WO 200ef2994d1y, Pedhsbaid/ t0@dha2 ), \ﬁl@elﬁiﬂ@'aﬂdW%eelY}%égen Y is
psoriasis, atopic dermatitis, cohtact dermatitis or
ohensilenedoptianells sulestinited bebalogerh bydﬂomet@m alierl waCit pkkoxy) and Z is

g&f penaR a%?%age@rhy?gfgct fatqoggo',ohg 3 g@ghﬁﬁ\gfh a benzaldehyde of

Yersfd 40)Hte;y EOYRh@ABSIn RUE AN AUS, lﬁf&l | freRhtd bASaBH(OAc); and
uveitis, alopecia areata, corneal ulcer or vernal

eesttic ik ina suitsblesofupnt (syelsas teirmitydsatina), optiseally foewpdby
gg&rﬁg,gg of'?ﬁ é:sE' t I(ﬁuﬁ)‘ eosi nophilic gastro-enteritis,

s di sease, ulcerative colitis,

irrit e:bh@obmsedf feinsQase yiHerdiORE: anﬂeiaatee@btahqy@rrogelew is CH,; and Z
whi ch have effects renote fromthe& (Hjor ex

rﬁ%@é% rf@n be prAPAFadi by aMighaglas)tion(d) é:loaRt ona Compound of

EO%LH gqgn) acute and chronic foll ow ng, for exanple,
ransplantati on of 10 ki dney, heart, liver, |ung,

bone h‘Hf[rrofDlW,r as;bdcnthe fpre&sentniagention pedwidasi pro@ssek tfoive preparation of

host Fg} ?e(gd/ o (6) (other tissues or diseases)

9QIRRQINGS PI orppu Rultiple sclerosis,

at her ‘Pﬁé’!:@rﬁg&irﬁls of &féqH{u{n dn Ithﬂ:@i@ﬁ% 'agbl?ﬂﬁﬁce%ﬂ@gl% oiﬂg)artlcular as

(AIDS), lupus disorders suc eryt hemat o

modslsreot chemopus)receptort(heines C¥IR3) abbmty and olay be used in the

KRB LR Bhren T BBCR TP B G B DrRerP R Bp s fgtiscases o

ﬁﬂlﬁﬁ‘ﬁ&ﬂ?callﬂ -FiRERRd &%ﬂ%@ (f:h%ld %g&j’é@h@d@f ﬂreﬁﬁf)}aﬁﬁéli organs or tissues
peri don di sease, Sezary rome i di opat h

ambmyﬂmmoéefpmmyasmﬂrm@@d&,sﬁ)s of the rrenst rual

cycl ounds fornula(l) or (la) or a

phar n‘géaéﬂﬁe %“%’SS‘E{O& € salt thereof or a solvate
tiheqteofespitdt6ryat0 ddbiradtiadinrasss of eianaysCiatludingeeiabric @bstructive
be used Iin the treatnent of 20 all er(gl c_di sorders

andP#Epnanyshisegee ((XRD} Gudbit iFrsyeraibls GHPR) i Bmasisuph anpronchial,
f . v :

o e RO SR Sk, AR e 0oy AL
or @bhexampdsac Athagh sespiayathgpsr-respousivemdse)g f bronghitis {such as

Accordin a further feature of the prese o .

i nVEiNes lhf:%é?rec hitis } pRcys aﬁ%fgac ﬁté?mr%mla? Of frf]gaw Ainiis including

Ch i t . ) el
Sﬂlﬁma {1i0& ?gée%a§§ %&ﬁfﬁﬁﬁt@ rﬁfn?cls( m’ra @ﬁgﬁéﬁqaﬁs a n%r rﬂ‘nmtls

suf medlcngerftom;rmembratous mlﬂkxtxsﬁnclmiangj cirpass Bbsi@tser

whi ch ri ses adm.ni steri tq.a.mammual in. need of,.

DR SRR P St (i aerey BirGinc Gfting rhinits

a cRRdMEhyofevéher {Aomsd rhinttis9arbdiBdsi® Fardner’s lung and related

phar maceuti'cal | y acceptabl e salt thereof or a solvate

t hedigsgfes; nmbp@b'p@&, dibagiddung; idiepethie nterbtitial @npiragmiptantitussive

i nventio rovi ded a net

it SHSHT e of R asen «Rofeird qg i @RemBtqry pppitions of the

f r offiwak oftatfolgéiic Hducadcdikhmedi ated di sease state,

whi ch conprises admnistering to a manmal in need of

@lclhone aaq jeems) aathridheingpding rbewrngtice frifedtiong.cutpiwine oferonegative

a Cogggﬁoartﬁ)rfongtnl%s ES%E:H%L ank(y|1351nogr spoil 1%)11&% ps%rlatlc arthritis or Reiter’s

disease), Behget’s disease, Sjogren’s syndrome or systemic sclerosis;
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pharmaceutically acceptable salt thereof or a solvate
t hereof. 14 WD 2004/ 029041 PCT/ SE2003/ 001425
w@\cwasneiomy to yet another feature of the presePCT/SE2003/001425
invention there is provided a nethod for treating a
sign and/ or synpton1of what is conmonly referred to as
@)C@k‘ijn hid @/esﬂ?s Odhnatms, coﬁl!é&f &nBGid 5:Bher@Ezmatous
ri sk of d d| se e state, conpri ses
ad nidennsitides, pgpormhoetinadarmatitis, mch@epiamis phrntphtigusabwhbus phemphigus,

: E:EI?I gﬁélgg% {)‘%/Hq%;fl{ercutéal)r}/ag Pr?grirg%qwﬁ 3 1{1@%“%%%%2%%9 fcutaneous

ac CepdiAdngli B ahdeithd) ﬁfo%@éla Qfead, ciAEAN Al@r bIRIRA con _]IEH@tmtls

i nventi on al so provi des a conpound of the formi

@b (gealreintpstinal t@h@ﬂmb%@mmb I pyocam@eqnsabpblhs@astro enterltls
for.use

anorRaPeSenBSobiE oot bgisisy S0 e ol Sl Bleagebr oo

CONMRPABAE alPdr gfe® M hehAvk Lffekts rekfbté Fidin thegu@(for example migraine,
pharmaceutically acceptable salt thereof or a solvate

t herlBitis o pezem@);manuf acture of a nedi canent for use

9, AR 4 YRS TR 4 M R 5H Ao

ant Rigasy, hehd, Ihkr,Qtng, beas iiagrow, sitigdr addéqror shwpicodtfofversus host
what is commonly referred to as a cold). The invention
f ur flseFsepNArdes the use of a corrpound of formula (1)
§dtﬁr%_r’t139{es"i’) illr’:éezps%@r KEH&H{&% §e¥se @Ml@r scigla'iherosclerosis,
Pnothe mEn actureo ment for use in
t heAcqmlmKMndotEfmeﬂ.c)y $yﬂaleome$4&)ll)$t hnpys diusam:lex)s (such as lupus

RTTRTIN s A A M A 2
irr @fssikaE ¢ 4{2080) ’neﬁﬁltoﬁg@%x{&kiﬁl@ &ﬁm%{)ﬁ’i‘ﬁﬁ sRltis, hyper IgE syndrome,
al l ergi c, intrinsic, extrinsic or asth

par tepmsly dsuch asﬂﬁpmm@toos leprosg}, @madlcmtaislmm, S@za(rf gyndrome,

exa | e l.at.e ast hma or ons ness

‘g?p g {ram 5 G%HF“ESP“PSB%‘%/%?)% ‘Tr?8 g‘?%‘ﬁ% ?ﬁ 5‘1 )
ac ut eTh@tdrBfdings offrRRM (§) driid)iok b h&nEBEtRAIE aéd%pﬁtblel salt thereof
i ncl udin rhinitis caseosa, hypertrophic rhinitis,

ortd sl vats thereofil asnelao leﬁnnfﬁaowsémtganoﬁherquw b¢ wsed in the treatment of
gf 18 %n%n&e% aandr%ﬂ})glgg ﬁ%ﬁsedﬁo% 111t ol a s EHQUCQ‘% 1%@? Lﬂllpgf@hat is
I'nous o HORRRDF anous F Al 1 f S5 S

ddﬂﬂlrﬁbﬁlys:efeﬁe@&omd coldfor EXEﬁmplélﬁkLgﬁlaﬂd/of BymptbirsofZbcommon cold or
nervosa (hay fever) or vasonotor rhinitis;

igHpengiags gther a?rsa?lﬁ@ﬂ reSPITgHAGY Hies WECHPRY  di seases:
nasal Ap&lré'lﬂg% £ furfileP ?é%l'tﬂe of’fhg présghtqﬂéélﬁfoﬁ thé}é gﬁﬁhﬁé@h method

pneunoni a, antitussive y, treatnent ronic
footrgdtirassdenmkant medifted dfsbama‘&t@@syclcm%dCCRé meedidted tisease state) in

ai rwa or iatroge duced co gh; . (bone and. )
W{a? SR s RS OR OF Hethfeli %! i ?%%fﬁa@uyﬂwh comprises

éﬂ%lﬁ%f@?‘dg% a%?a"rr%ﬂ@lgﬁ‘tnbé’c?of s36h BRARMAM Q%PaBE%ilg'eﬁ%ctlve amount of
such as ankyl osing spondylitis, psoriatic art

axrorﬁmumé of she fdiselagB)or (Behcephamdratiasldy aSepigblesals thereof or a
indrtgg ?r system c sclerosis; (3) (skin and eyes)
EGHS B61°8T- at opic dermatitis, contact dermatitis or

ot her A &&¢iRE %’éwotl‘ijé?rfgﬂtﬁﬂe%%he p?@&?lf fnb@rﬁ?dncthé’t‘é 'iiTF{‘b'vIdeé a method for
I'i chen pl anus, phenphi gus, | ous phenphi gus,

antagonising H1 in a mammal, such as man suffering from, or at risk of an H1 mediated
disease state, which comprises administering to a mammal in need of such treatment a
therapeutically effective amount of a compound of the formula (I) or (Ia) or a

pharmaceutically acceptable salt thereof or a solvate thereof.
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WO 2004/ 029041 PCT/ SE2003/ 001425 epi dernol ysis
bul | osa, urticaria, angi odermas, vasculitides

w@eootlozgeas, cut aneous eosi nophilias, uveiti s, PEl/Spm®e3/an1425

areata, corneal ulcer or vernal conjunctivitis; (4)
(gastrointestinal tract) Coeliac disease, proctitis,

eosi NARBA il (@Fet %{rfétffé?tf@a'iﬁrta loB the rﬂf&%ﬁ@l‘ﬁ%rﬁﬁhsthergsoﬁﬁvﬁed a

di sease, ulcerative colitis, I tabl e bowel di sease
metlmdo“dp tr@atmglaesugdarledresyg]pegn whwhht ik amamhl‘yecfesredewms gcoldina

fro he le m initis
E’@ )SuC “% Flél% oty joégtt 1%‘11‘% %?&‘Eja’éeaa?ﬁ ata&:h P’V&Fﬁhccompﬂses
A@hinéri tofa%arﬁ?ﬁﬁmﬁ%' Red bf A8 Rca h MbrAeutikdINEHctive amount of
heart, liver, lung, bone marrow, skin or cornea; or
3 hcpr@pwndgrfam foymuBud) drdE) or dipbemraseutioally @ﬁCGPGlb(@&)alt thereof or a
?(‘33 rE Lds sues or di seases) Al zheiner's di sease,

Y%T’B]é clerosis, atherosclerosis, Acquired

I mmnwﬂefdv@h@npadsosyr@dm@w coMb&D oﬂtu@fb%mdlaq@r&qm ora
(such as |upus erythematosus or system c | upus)

BrymReviicalduaccepMablnisalb thsrept oR selvaliettheseofnfps gshiartherapy.

gravi il o¥k93‘13‘ %peg t%?%\%ﬁHoﬂlgl%h d%gtk?e 0 %gﬁgg%p?und of formula (I) or
eosi nop 1011 2 EsC rone, epr osy

(Is)joha pharhepenivallp uﬁcebabfmy)theraﬁr drdaolvate thérsefdsethe manufacture
sezaré]@syndr one, .idiopathic 15 thr orrbocyt Qpeni a pupur

ofr2 BedispaeRifobyserp éheﬁws(tfqrﬁpm@kcm@ ulatirg Célewamﬁwec(ep&r activity
gr I ¢ dggﬁgq%;cgﬁpdg &ﬁ%\flg{) ei}ﬁ"z[ g{%‘(:lfI Bpﬁe%ﬁg%@iérpﬁldlm symptom of
wharisraeentonbalefeyredcceps atdde salt thereof, for use in

the treatnment o br onchi.a

al |
o RS R e e PRt E NaS S p o e e B (0 1), or a

ﬁﬁ?ﬁﬁééﬁtl@éllj eepiarrata Ar@e iR &Bﬂifa&ﬁﬁrﬂi'a%écﬁéa?nent for use in the
ast hma or dirways hyper - respon3|veneSS)}; or rhinitis

t{rctamunhntobfng acute, allergic, atrophic or chronic

@EI {‘H“? fe§p1r§t$§/| tﬁz}cif") hﬁétt%eédﬁsfeggees ﬂw?%%ngfu@g%h%l%ronic obstructive

rhi Moﬁamﬂs&wmpm(suam@mn&%w QOPDYi Sthnfc | sueh BYbronchial,

croupous, fibrinous or pseudomenbranous rhinjtis or

scr @?ﬂygléu@trﬂlﬁ’i% extrigsic o8 dyvpathmahpatieylarly phyepigar ﬁgfeterate asthma
h h

r ! ort é)(c’arr?pef% }’a?efs%rt_}ﬁrﬁzg%(r %g\% C%hygér-ﬁé o%%é%s}sf le)hEﬁluﬁs g 13ch as

or édsiﬁqphﬂrc tEomihitis e, iatladgiey atragtie piaink er slabhic rhinitis including
thereof, is useful in_the treatnent of asthma. The

pr eEHHS FRges PRFrEPRINC BHEHS IS Rialepigertypitigsica or rhinitis

co l:

oSl PR}k hpapp s s
manpfeadéaerabahods nhfﬁdus:anmmfufous rhisigis; sieasdnh]erhimk}samnhldtng rhinitis

of asth ch . as bronch| ntr;

ot PRty e E B xRIoRO! it sEp o e Rpg andpelated

| NVELOIAS 8283 bBodis; Hbrer ey, %151%[1%0 %ﬁ@ﬁﬁﬁal%’ne@hbﬂﬁ)@)tltusswe
hyper responsiveness) 1; or rhinitis ( including

acudagivitsl treatment, of shropphionigh mssobiated with niflammiagory saunditigrs of the
rhinitis caseosa, .h gertro hic rhinitis, rhinitis

pur HFEHELT BIREANEIRIUEFA CQUER 1 hinitis nedi canent osa;

@B NILAD kb; Jiftbirthirigled Melude oNBe Gh AP HBaticlib, MutdIBMfINe) seronegative
pseudonenbranous 16 WO 2004/ 029041 PCT/ SE2003/ 001425

r hi sponilgloanthropatbies (gl as milkyilasing spoadddisapsoriaiie pthritis or Reiter’s
| nccl*hlsjgajsg)gBeHéert] Istd|1s%asnee %%%e% s(syn}(lrorr?é/ grrs)ystemlc sclerosis;
(3) (skin and eyes) psoriasis, atopic dermatitis, contact dermatitis or other eczmatous

dermitides, seborrhoetic dermatitis, lichen planus, phemphigus, bullous phemphigus,
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vasonotor rhinitis 1. In order to use a conpound of
the invention, or a pharmaceutically acceptable salt

wo b@amedfo4pr sol vate thereof, for the therapeutPCI/SE2003/001425

treatment of a mammal, such as man, said 5 ingredient

is normally formulated in accordance with standard
phaepmeadly§&abulldsatirtiefiaandodhas NRS&HidE@érythemas, cutaneous
conposition. Therefore in another aspect the”present

i nveprinemilinsovyadies alopeqiharcatic earneal allcer onpargiltconjunoivitisy

i.ses.a.c Q f the formyla (1) or..(1la or. a.
B E T AT e s bR pasthobbint s ¥bn- Sl is
t hep@efoc{tasis] @@hhRAliRMiee Olcksatiad doldtis, RRBLIBEEH] ld&BhdeYor food-
accept abl e adjuvant, diluent or carrier. 10 In a

f ur fheied aldgraies whigh fve sEagts remain fioonthe et (fawexample migraine,

pr oﬁﬁﬁi?isfo%czteﬁl% preparation of said conposition which
conprises m Xi ngf active ingredient with a

hatabeguft rgedtioy) aace apt a@bdic dsljdwiap! for StdniRé ttra@plantation of
carrjer. Depending on the node of adm nistration, the
phafitaey bepddlvesdHi SORG BRIV PKin OpFOIBRE A5 CRIoNieaETplt Versus host
frog; 5 99 %w (per cent by weight), such as from

0. 0?8%59’8%1%% for exanple fromO0.10 to 70 %W, such as

o) ofotiier IBsUES ot disEBe¥Alzbdinec’s idiseadenmiubitilestlerosb,latherosclerosis,

per cent.a b L.ght bei base n tot al
co %‘@“ffi% .mgﬂpﬁghgﬁwﬁy@@?ﬁ%é’rﬂ%ﬁmg% i gers sfuchyfs dupus
I NVERtHeARtdERY OP%ES STk MpRb e Eﬁ@hdnﬁhtéﬁ@ﬁﬁﬂhﬂnot@%ﬂﬂﬂoﬁi?&% rrnyasthe:nia

the di sease condition that I't is desired to treat,
exagiade, type f dpibetab, neglrotic agndrome t dvsinophigja dasditior hyper IgE syndrome,

air s or to the skin), oral ., rectal .or parenteral - .
ariE sy finehdn et atopfen@ Pl ppn Sat R i S5 Sadgme, iopathic
t hi GrdhvesYtd R A alPRpuRerfdoradrab Bfle %nw§¥¢qa;om in the
20 art. A'suitable pharnmaceutical conposition of this
indvermimgh(fpsexsmplemietabl e for oral  administration in
U ARG B TRy AR Bl LBRRYLFD or 0, o
phaghecugodlly dcaghaflatalemeredsYor @eeh Vi trdadher@ %8 Bfth@a {Such as
dose of 0.01 ngkg' to 100 k% 1, such as in the
brgpgyeal o3llegzis, 1:[-% ic, YripgIC AfRep gstbfnat pratigidanly,ghronic or inveterate
O ARG BT SRSk Pl By p R ueresh By iy S tinctuding
dcote] aldrgig, aroophid oxidhrorde s@itipl sesh anrhinitis caseosanhystrophic rhinitis,
tated of herwi.se: (i en.given, '"HNWR data is , . | ,
rﬁwsezaﬂglﬁatar s phed ?rg’gm%% e e, gembganops fhypitis including
SoRROFHrmoRs Of fREdorBéMEAnMI Iﬂﬁﬁrtﬁ%&ggofmggé Hf?lﬂtig;%@@onla] rhinitis

relative to tetramethylsilane ( an I nterna
in¢tlndidgridpitdetcerosi (feg faterB@ONsmotor 4ifioidst. usi ng

deut er .| O-D6. (CD3S 3 as.the sol vent .
Gt edt “GLHAPTMA R PPt RaTa g o - R b giagecally
AcEBptWId bhlPRe RbEGE ARl MBI ttalhenf Of 84tBHAF ON Vol ts in
thé chem cal ionisation (Cl) node using a direct

ex posliheergreabiayeniparadso mdyides @theivea parompountd pf f@mula (I) or (Ta),
2004/ 029041 PCT/ SE2003/.001425. . was ef f ect ed :

oE Ao il e o R i ERRE ATY pesgponent for use
isIRS teeauBé M @F afiBa {Blich RMeorbhie bG8 8RRk, Sitfiysid ONdust asthma,
whi ch indicate the parent nass are reported, and

paricalasly chrqTae o Wactsragy wsthmhonegenile tgpdiredon arways hyper-

rgs%%hgil/é/n%sﬁ?;sér rhl%ri]tis' {1&%@15 acute, allergic, atrophic or chronic rhinitis, such as

rhinitis caseosa, hypertrophic rhinitis, rhinitis purulenta, rhinitis sicca or rhinitis

medicamentosa; membranous rhinitis including croupous, fibrinous or pseudomembranous
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(iii) the title and sub-title conpounds of the
exanpl es and net hods were naned using the 5 index

woasme/oproagr am fr om Advanced Cheni stry Devel opne@it/SE2003/001425

(iv) unless stated otherw se, reverse phase HPLC was
conducted using a SymmetryTM  NovaPakTM or XerraTM

FIRNEE D€ sitBASSUsThini €2 sEQbiihinAR GndlYding REniti® hbQVA @ay fever) or
abbrevi ations are used: Boc or BOC terft- but oxycar bony|

mgmmrrfbmtw}sul foxide HPLC high pressure |iquid

chrommt ogr a u IPEAD||so | et hyl am ne
TrE Ot DR e R aR PR ARy P SRR BHEe el aCtEptabie sa
eeedoP bl §d1vdte theldbf] iNF EBNE@laﬁé[ﬁclreatment of a mammal, such as man, said

4-(3,4-Dichlor ophenoxy 1- (4- pi peri di nyl net hyl ) pi peri
mgf@lené}s normathy ,ﬁ@qrrm} yaccordance with standard pharmaceutlcal practice as a

ghién%c%l%’clll c% lsf? ogplﬁl%ﬂg it A" Eéjelcp% ]ppgas%&y hiention provides a

I peridi necar

ﬁha(rﬁlaéleulﬁlcﬁlf‘dompbpimaﬂ Myc)lpctcﬂﬁpfrls& 5.1601(@01&}?1 cﬁf)thel\ﬁﬁmula (I) or (Ia), or a
di ssolved in THE ( ; acetic acid nm.) and
RhargrpeRAIRH Bé@"r??]?tahlﬁfsélrt fﬁﬁrﬁof jor aﬁ?lpféqe|tlaﬁrﬁ§°da¢t%x%r5@hént> ‘and a

é‘ll'}a:réﬁc&l)uc ﬁ] ad_{uQ/aﬂth&lLﬁ:?llt Yt LoRe, The reaction

xture stl mtenperature for 30 mn
t hen Imsoflirther llSpBeI(Ibdi preyd nrmaydon pevides 5:§rc@)zswfas tlmq:mkqﬂratlon of
and the mxtugl%Fvvas stirred at room te

er at
ORI HOPTHRICh SSRPTISRS TRYIAEACH Y RIETSSAT: At -G fgeutically
SREpHB: AU O gi@u%@oﬁ@irﬂ&ﬂ ﬁ)é&gng‘e)l tiRNHofd SOElinidBStion, the

extracted with ether. The ether was washed with brine,
pharmdgeutichltoompdsising vwell oo exangmle, cOmpdise frateld.0ato W% w (per cent by

Biehd: SReat soar O e Pt naiple fSmb8 A nfe & grom .10
@i 5087t ef acfti#'@tiﬂl red@e SIOHIP ék@éhtﬁ Ja? v@eﬁght'@m@‘bﬁééﬁ"&l total composition,
T e R B T ) 106 (2H ddd), 1. 45

( 9|-| Ehe plprmgceut@alg:gn(p@pqtlom of t 1sggvent15pn g@y(ogrqdmlmtered in standard

Iaajmneﬁ f(gg[h? Eﬁgasa cyrﬁlgon] g%?{ﬁ_? gecf J%d ltéleaé,g% qq?p%e §> tclifl%(such as
tokhddun@)and/Br HBVZM/tSMIn)P&H &EZQQ)’B&J@:@&&?EE adh)mstratlon For

4- (3, 4-di chl or ophenoxf) P peri di nyl net hal peri
t@pwuy_pc@eﬁh@@pmppg@c}m this i mven ion may be formulated by means known in the

4. [A%m | ne 1 %&a{tﬁﬁ%@% 10§1 oP 'tl“H?fn gﬁtgﬁﬁl 115 BEL pl}ll alaIelfor oral

pI peri ate vvasa to a m xtur
alimiRR&aTdnAni umitcﬂostgedbmrﬁbh axenfl2 @ tabidt)or ambutehvehinh xd)ntales between

S stlrre room tenperature for | h. Solvent was
(\}NZ @CB%%FGQﬂq%n and 2M sodi um hydr oxi de

sol utg R g(aaént'ﬁlrc) ﬁé@év@qgle& 14, Q%oﬁ@éﬂ oEmg Eg@@dlﬁso mgkg, such

was extracted w'th ethy acetat'e. The orgamn ¢ phase
asds thearshgofvd. t mghei' e 20 digked, offthd a@we dngredicntexapmistateddfor

e(xgglgie\,/? t(t)gtm}lest]ﬁmedél:on‘pound (0.5 g). Ms 343/345 [ M+H] +

The invention will now be illustrated by the following non-limiting examples in
which, unless stated otherwise:
(i) when given, '"H NMR data is quoted and is in the form of deltahvalues for major
diagnostic protons, given in parts per million (ppm) relative to tetramethylsilane (TMS) as
an internal standard, determined at 300MHz or 400MHz using perdeuterio DMSO-D6
(CD3SOCDs3) or CDCl; as the solvent unless otherwise stated;
(ii) mass spectra (MS) were run with an electron energy of 70 electron volts in the

chemical ionisation (CI) mode using a direct exposure probe; where indicated ionisation
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IH NWVR 6(CDC13) 1.10 (2H, qd), 1.60 (1H, qquintet),
1.73 - 1.83 (4H, m, 1.90 - 2.01 10 (2H, nm), 2.16 -

WQ@2®6/0890, 1), 2.55 - 2.70 (4H, n), 3.09 (2H, POT/SE20831001425

(1H, dquintet), 6.75 (1H, dd), 6.99 (1H, d), 7.27

(1H, d) The follow ng internediates were prepared

I lefrBQES by efebQHM | c@HH‘) pras@étgm I%Hﬂa%ﬂ{erﬂ? KI@QB%%H&% values for

I nt er redi at e Nane MR 2 4-(2,4-Dichloro-

37 pBSYVEY, €DETa)yion 1onsmlgc‘fh (nme,atertjlg: pdreft/nass are reported, and unless
0 (2H,

EVISEIN AR s et PRV magy 6% 05 H0G 15

© Ziid he(td, anS)sub 2t Qom E@u&ﬁ df@hd exBinplesInd Snetdds vibke né‘m@ﬂ'—usmg the

(1H, quintet), 6.75(1Hd),7.18(1H d) 3 4-(4-Chloro-2-
Jpiok 3pme Hrapm Sjom Agganced|Clzmiguyfhevelppment 56;

Bt h 1.86 (4H, .
O RO R R 73 vt iaecb b C Yy endilgied gsipp S metry™
Rio¥8Pakv %ﬂx@?rhtfvl I@/ers@pﬁa%e silita BRufftng M _3. 12 (2H,

d), 4.23 - 4.31 (1L H'm, 6.74 (1 H d), 7.06 (1 H

¢hd)the llowifglatdrevddtiohs 4rq &ed- Di chl or ophenoxy) - 1-

343/ 345 (4-pi peridinyl nethyl) - pi peridine 15 19 WO

2004/ 029041 PCT/ SE2003/ 001425 5 4-(3,4-Di chl oro- 2-

Bed oP] 3@@(%Woxﬁ/c%onyll 2z (2H m, DMSO dimethylsulfoxide
net hy oxy)-1 66 - 1.85 (5Hf ml,_1.94 1 2. 04

Hiné?rl d| nylfnglhhlipb%fphpmdlcﬁrqmtégbphm 2282 (2H| agieous

3 \\.ur, {_ll, LI y L. 59 '). 72 4H,
BPEA  op (SPiscaopethaamineg. 46 (1 1 |m) | 1601 ( | Huagydrofura

(T H, w E© s
Ifh% Chl orlo- {l[fnéft{l\y1 @ﬁoxv) - piperidin 31\%6%D ?%?t%%trﬂe

m.) was added to a solution of triphenyl phosphine
(0.72 g), 3-chloro- 4-flugraop | . (0.403 g) and

4- hydr oxy- pi peri di ne- | - cR¥rE DIATE, tert-butyl

£33 8IDicRoRphSRodyy-11; ImERR 1L Spetidihdg M xture was
s)tcél rred ove?rnl0 y? @é;@én dy{)nxgﬁl)rlgﬁmlof 4M

a) 1,1- Dlmethylethyl 4-[[4-(3.,4- d1chlorophenoxy)-l-piperidinyl]methyl]-l-

piperidinecarboxylate

4-(3,4-Dichlorophenoxy)piperidine (1.27 g) was dissolved in THF (20 mL); acetic
acid (0.5 mL) and 1,1-dimethylethy! 4-formyl-1-piperidinecarboxylate (1.43 g) were added
to the solution. The reaction mixture was stirred at room temperature for 30 min then
sodium triacetoxyborohydride (1.53 g) was added and the mixture was stirred at room
temperature overnight. The reaction mixture was poured into 2M sodium hydroxide
solution (50 mL) and product was extracted with ether. The ether was washed with brine,
dried, filtered and evaporated. Crude material was purified by flash chromatography
(eluting with 979 : 20 :1 dichloromethane : methanol : aqueous ammonia) to give the
subtitle compound (2.15 g).

MS 443/445 [M+H]" (ES+)

'"H NMR §cpeisy 1.06 (2H, ddd), 1.45 (9H, s), 1.61 - 1.82 (5H, m), 1.92 - 1.98 (2H,
m), 2.16 - 2.27 (4H, m), 2.65 - 2.73 (4H, m), 4.08 (2H, d), 4.25 (1H, dq), 6.75 (1H, dd),
6.99 (1H, d), 7.30 (1H, d)
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10

15

was added and the m xture stirred at RT overnight. The
m xture was then evaporated to dryness and

wo edogoophani ne (5 nL) was added. The m xture WeGST/SE2003/001425

evaporated and the residue 10 was dissolved in
nmet hanol (10 m.), placed onto a SCX cartridge (Varian,

1, B aanih s Rl

el ut ed;1- Iblmeshylwhym méwﬁahmlchkohmmemxymmwmnymnethyl] 1-

BPEP PR DRI VL HES b FRes SoiUPh dbgngychlorpmethane (20
ﬁn%maﬁ& Mx%}, \xﬂag, §ﬁrre% dt r@)@m(tgﬂiﬁeramre fo]= 1§3 (Solv%ntﬁ)v%*as( I%iiﬁoved by

ev@or}mo(x ;ancﬂ-lzmodnrm bgdl(o_x_}de sgbprpet@S m&) 9@5 adc&dg:s t]@e]_l:bgl,due Product

}@ﬁ% atmgbedavi/ gﬁ %&ggl %Pgtb Car qrﬁargvf zfsgr ta?sngﬁﬁg lgh l)rme dgled, filtered

arm &rag@rdte@tts gbve thotige bedpalRl (03n®, MFH 7
4- (3, 4-Di chl or o- 2- net hyI phenoxy) - pi peri di ne 260/ 262

| NTERI@D?%T@SS[W] (ES

i L,MEI? ﬁfﬁlﬁﬂc%g%) ﬂﬁ&g‘%@myfﬁoe@%%&ulg Y1 HIRY W i, m), 1.90 - 2.01

&ﬁ [rdh; £ 364-2dic@EOLOPRER XY (AHPIYET.OH (21, |d) memhmlﬁ -duliet), 6.75

droxy- 1-piperidi necarboxyl ate A sol ut| on of

ax, @dnﬁeﬁ%@ﬂ%ﬂbﬁh%%@@)i)pl peridine (5.2 g) and

1, 1-di net hyl et hyl 1-

oxa- 6- azaspi ro[ 2. 5] oct ane- 6-car boxylate (4.1 g) in

et hanDhe {DOwirlg invémesiates Ve plephie@® ﬁhalaﬁbdé‘@ 260 MO2PRdrriate
PCT/ SE2003/ 001425 tenperature for 18 hours and then
aylopg@iFesdineg hours. The sol vent was evaporated to

a pate yeltow o rHasigt tography
j(ndffrf:nh 1t(%“l%eorwretahane then dichlor orreNt[ﬁa H;w gammnl ain

zet hanol 95(-5)4-actRorof® Subtitl ¢ 36650B D&§141& a).27 (2H m), 1.57
MS [ MHH] + [(ES+) 459/ 461 5 'H NMR 5(cDC13 1.
(4H, m, 1.m8hylphenoxy)-14473 - 1/86 (2H, ﬂ’)70(1H891)r176 2.00 (2H,

> (2)189((2|;H, I{d%?&‘g“}&‘.%% g%pdg@j‘gn;,z-;ﬂ (24 ?g@éﬁ% 2.46

m, 4.22 4 4.32 (1 H m, 6.75 (1 H dd)3H6)99¢ 1289 (8H, m),

d), 7.30 (1 H, d) b)

4-[[ 4- (3, 4- Di chl or ophenoxy) - 1- pi peri di ny11PreEnd). 31 (1H, quintet),
-4-piperidinol To a solution of 1,1-di e I
4-1[4-(3,4-di chl orophenoxy)-1 10 g%wh &)'jb“g (1H, d)

Pi peri di nyl4@eChiptd-24- hydr oxy- | 1 p2prers dispsss lo8xyl.zt @H, m), 1.56
(5 g) in dich] aoronethane (50 ni was added
trifluor oclé@tbﬂp%ﬁoéykk(ﬁt) and|t he sol ufi68r1He@), 1.73 - 1.86 (4H,

stirred for }}E% [}g%gth Binydr oxi de }
was added lp ive an gﬁﬂ%#nénsol ution "ﬁ’n yémgs@9t((%mm) 2.16
extract ed thrl ce with dichl oropet hane 2'BmQ7Hpmb92dS7 2.69 (4H,
organi ¢ phase was subsequently washed
dried, filtered and evaporated to give Fﬁéﬁﬂ%d) 4.23-4.31
compound (3.5 g). 15 M5 [ MtH] + (ES+) 3b ?%)

5(CbC13) 1.57 - 1.66 (4H, m, 1/69 - 1 gq‘? H6H%Wﬁ @), 7.06 (1H,

1.93 - 2.04(2H m, 2.36 (2H §), 2.4ydd), 21581028
M, 2.82 292 (AW ) 2 08 07 (PH ) 432

- = 1

44 41 (1H, ,47(24 chhlorophenoxy) 1- §43/343
(4-piperidinylmethyl)-

piperidine

19




10

15

20

6.89 (1 H dd), 7.09 (1 H d), 7.3 8 (1L H d) 20
| NTERVEDI ATE 9

W@ 2404290381 4- Di chl or ophenoxy) - 1- pi peri di nyl ] PCT/SE2003/001425

nmet hyl ] -1, 2-cycl opent anedi ol a)
4- (3, 4-Di chl orophenoxy) - 1-[ 1- oxo- 2- ( 2- pr openyl ) - 4- pent
enyl ]-pi perl dine A solution of

(3, 4 o . .
3 cii or omet THe U GUORL "whs addeq C3°d SRty dr22 CH. ™,

EDCl (2. 45 @pthytgBBioxy)-14@-9) and DVAP ((0.66% 035 (3H,3R), 1.94 - 2.04
di chl or oneft hane_ (100 ni A sol Jtion of

2- ( 2- pr opeBip§rdinylgieHhy piPeridias d (1.81 |d¥Hi m), 2.22 (2H, d), 2.31 (3H,
di chl oronet hane (5 nL) was added and tr t

stirred fof 60 h. The reaction |m xturg %%oi?g&yﬁm) 2.59-
onto water|. The m xture was sepgrated ar7a (g, agy@gg@H d), 4.38
phase was | extracted twi ce wth|dichl orfonet hane

organi c phases were washed with |brine, |d4(IH, m), 691 (1H, d),

filtered and evaporated to give |an oil.@; gr aphy
of the oil| (eluting 30 dichl oronethane,| t eﬁ?ﬁg?l

di chl oronet hane : net hanol) gave the subtitle compound
(3.40 g) VB [|\/H—|] + (ES+ 368/ 342 ‘' H NWMR 61 CDCL3,
5.69 - 5.83 (2H, m, 01y, 4.46 - 4.52

%ﬁﬁc@&sﬁg‘g‘fﬂg @H&éﬁrm%ezggél{ ogggglm m, 2.76 -

2. 87 DEAD (093 n.) 3hs-ad@did a(DHition)of t2ptkdylphdspRihe((@H2 g), 3-chloro-
%%ﬂuogo%@éx?qliplﬁl)g)gg) é;rcrl 4- hn?ir’oxg 'ngerigi}nelj -cgrgg)’(yliz:' a%ld tg}t bﬂ’tj/l ester (0.5
) ﬁﬁm’-iy &l RPETHE ReshrtileGRLRREO Wad sﬂrrédgoxférﬂ%&hh@l ﬁp&m%fama) mL of 4M)

I peridine Ntrogen vvas bubbl ed t hrougR sol ution of
wag @dﬁ:ddund heomiydire stixcgd atiRT dverigh?- Tis mixture was then evaporated to

@’i Eﬁeg‘% fkhﬁﬁﬁﬁr(ee% 4“:? Fsﬁ{dd‘%g”ﬁpg llmgﬁufeg\lla %’ﬁP%r&Eed &Hd the residue
vas @fInd indhdihano L), ptakabieta $8R caEidyaey adderD g, SCX

and the solution was stirred for 16 h. Water was

eritisige amallablrelrpmdsiesnaiend Soghsat deeuoloptidsalefa@dilashpHase’) and
f\ﬁ@tsed ﬁlzﬁ (v%ﬁtrgeqkéén:glegi%n}%lp{]leqy lgpll ! I%gﬁltal:l]&n eT‘hetblagc tfractlons were

organi cs were nd concentrat

@Jrﬂlﬂnéd’lﬁlmpbﬁateﬂ t6 @hjeabdgrodsctans @h @EN0 @i g) (1 60 g) 10
}:;r%\f 1éES+) 340/ 342 ' H NWMR 6( CDCL3)

(1 H M

Ogmis¢-pii1-39)-, 1.40 @31 m), 433d)l; 916(2171811(), ?—|53 da)59 (2H, m),

75730, 8333 350 gy 8 () senlst o 6 S8l 7.7 7.0
(12iﬂm)ng.3?1118&}.- 1,99 (2H ), 1.73 - 1.86 (2H, m c)

4- (3, BhpioRPéroipHrEmeipe- as Rrepaseinyai ey eper bpairrgpeyiate 6

ar I T OI ne
1-|(3- c(? oper?leﬁ1 | -yl carbonyl )-4-(3, 4-di chl or ophenoxy M+H

- piperi di ne llr(4354 Dichi@s-2-thessigheask i) pimegidinene (30 nl) 260/262
and_wat er (')( —Osmumtetroxide (1 m._of 2 50

solution in t- but anol ) was added and the sol ution was
stirred for 5 days. The [ B xture was pour ed
onto a solution of sodi e. The m xture
ANG(E- (echLDammdplﬂeaomnl p@eﬂﬁhbl]diediyﬂ]onqﬁpdrm t he
organi c _extract washed with brine, dri
il teh éd)lmethylethyl 4 [[4 (3, 4 dlchlorophenoxy) l—pxperldlnyl]methyl] -4-hydroxy-
1-piperidinecarboxylate
A solution of 4-(3,4-dichlorophenoxy)-piperidine (5.2 g) and 1,1-dimethylethyl 1-

oxa-6-azaspiro[2.5]octane-6-carboxylate (4.1 g) in ethanol (50 mL) was stirred at room
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and evaporated to give an oil. Chromatography (eluting
di chl oronet hane : nethanol 24:1 to 37 : 3) gave the

W 2ak@2waenpound as two conpounds (0.31 g and OPGI/SER003/001425

M5 [ MtH] + (ESt) 374/ 376 M nor isoner 'H NVR 6(CDCL3)
1.79 - 1.98 (6H, m, 2.12 - 2.22 (2H, m, 323(1H

Ee'ix)go a?t}}%%or ?t%shmgg’ Igcpth(ei E%%d‘})sf}f 1§?ourj{ gg@ éf@ﬁt e ) evaporated to

Eavd9.5(gldd a Iﬁtdé yel]b“O&l (Eﬂaﬂh cld))ma%g%hy ldlbhloﬁk)mdvmrﬁrthen
( CDCL3) -
élcgge‘(fﬂ‘f“ihaffﬁ 71\4 Wonl%lnlfeefélzwl 95@ ga‘vze @9 subtrzle@@n(pgppd (8.48 g).

m, 3@[1\&11{?@‘3&345@/4?12 - 3.48 (1 H m, 3.61 - 3.78
(3H, Ny, 4.22 - 427 (2H, m), 4.47 - 4.53 (1 H, m,
6. 77 (H NMR o7 m-(m Ianobn 174638H, 3), 173¢)1.880(2@), m), 1.89 - 2.01

or ophenox di ny

4-114- (3, hyl]-1,2-
Gt o 2 Ao 30 BarSHa T i ForS Ba Gl mb B 3 42 (ifym), 3.79

to, 4 I h
f\?g (Z}iﬁﬁﬂf dr ok@ggg%peﬁ? yﬁg(ggf g@g l)%; (%H 3 Prg%aH(C#aj or
b one4-, I [4@(3f74Dgr)hl<anplhetnb&y} iﬁ@qjetldngl]nr&r:LdiW}M»[peggmgheag ed
t ux for a was, added, an
the ntsiapbton ohn Lbmalo0A -4 PRRPI23Y) lims
ﬁg@ﬂ&gyll]‘ﬁgﬁl&gréﬁﬂld%x* QI dﬂerﬁine&‘r%o%lht%zx%) i’fﬁﬁcﬁl@fgﬁ’{%me (50 mL)

d the residue was ont o cartrid
wis dldee thidumobacea etidif nvii)tand et svdutain W ol stiowe dorb132 hours Sodium

RIS T Mt e
v th (dli:e%‘rdroﬁfé@{aﬁé 2The'5FJJI@d &%Iahl@\@#hﬂﬁ WwoktsapsBRdémlyeSashed with

wer e prepared anal ogously fromthe appropriate
watpt, oxipd diltreed endwvaperatedrip givgrthe bitle feopmmng:(3.5 g).

37) 598 BECRBOBY Lo Sh0l 157 (o 00, 1

met hy’I}me% %,151721726 ZﬂHEh?) ?3162'34#84@1{ rr% 693 204 (2H, m), 2.36

di
é@ﬁls)r I2 I?rly f?ﬁm@d?@ﬂ -2 @ m)(2Pp - a7 (2H3m) (‘831 441 (1H, m),
276 (2H, 3.78 - 3.85
%%gg%d%%s%%%&% 3%%&%@3% m( AL (1 H

, 6.85 (111, d), 7.16 (1H, d) 11
4 [[4- (3, 4-Di chl oro-2- 374/ 376 6&CD30D) 1.28 - 1.36
(0.66H, m, nethyl phen E 9 1.48 (1.34H, m,

41[[833 SIEIICB%H;@GHX@RUE oil'n}ﬂ)%?etlklg-glgcﬁopg%t?n%ﬁ@g )

a)2H, 4:4}53 4-Di8oropRermR y |- Z#ﬂ,’l -axp;2-2-fdpeny2)-FPentenyl]-piperidine

A solution of 4-(3,4-dichlorophenoxy)-piperidine (5.25 g) in dichlorc;fnethane (80 mL)
was added to a solution of EDCI (2.45 g), HOBT (1.77 g) and DMAP (0.44 g) in
dichloromethane (100 mL). A solution of 2-(2-propenyl)- 4-pentenoic acid (1.81 g) in
dichloromethane (5 mL) was added and the solution was stirred for 60 h. The reaction
mixture was poured onto water. The mixture was separated and the aqueous phase was
extracted twice with dichloromethane. The organic phases were washed with brine, dried,
filtered and evaporated to give an oil. Chromatography of the oil (eluting
dichloromethane, then 49:1 dichloromethane : methanol) gave the subtitle compound (3.40
g).

MS [M+H]" (ES+) 368/342

"H NMR 8cpeLs 5.69 - 5.83 (2H. m), 5.00 - 5.11 (4H, m), 4.46 - 4.52 (1H, m), 3.62 - 3.85
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(2H, n), 3.78 - 3.84 (0.66H, n), 3.89 - 3.95 (1.34H,
m, 4.29 - 4.38 (1H, m), 6.82 (1H d), 7.18 (1 H d)

wa CookMIMIRVED ATE 12 PCT/SE2003/001425

4- (3, 4-Di chl or ophenoxy) - 1- (4- pi peri di nyl met hyl ) - pi peri
di neacetonitrile

43}({ %n)‘lsDBChj 95 gﬁg%ﬂpé% 12:(74091 ﬂsragv nwm@ﬁym PIPES L7 (2H, m),

di ne ) noacetonitril
dlﬂ%dp%b@ﬁ em)h§l7arﬂHedct)o7 QB(HE,)d)a"haB (ilHr;s?t)hyI f or mam de
t oget t eqper at.ure,
b deP ik bR IR A o o b P s
2004/ 6@9 Wi THuDBRE QoA8H AR i NASE RBU-ARhidbSheiBEBL1-[1- -
(50 ntg &ée%tracted |nt8 g%hyl laceta%‘[ 5%}16 HH-1-0x0-2-2

reepred)-tinentepy ] meperidse (45, 2)dn tishlorémet @ree(QOarﬂd) for 10 min. with

SRR ACani b B GERARRALERIY REwR: pidec apd i selpige wes
avirseal fiodl 16 363V 1) waé\/ﬁic{eﬂﬂhhﬂl ﬂhe(p‘hBQs"v)er@ 8@1&1&&4{1 @Mqﬁ%s phase was

6(CDCL3) 1.24 (2H 1.45 - 1.55 (1H, 1.73
axtgstedfpicenyith Qlcgh)romghgm: (}Q:H)rgmlcs \Qerggirleg pﬁlteggd argi cppcentrated to

Y 63 - 2.71 (2H,
%”é&)ﬁe Z’%ﬁlﬁeéﬁgq‘p%t a%(‘zélg’ ‘§ 16C§) 4.28 (1|(—| n)fﬂe 75
W+H®(ES@)9@O/6421 d), 7.30 (1H, d) The foll OWI ng
1ntermed| ates were_ pr ’%;Jared anal o ousI%/ fromth

LN icace: 440 -4 37 Ry i P67 (e rid: - htIEh b 8t € Fugdy 7.02 (I,
Jlirtlg'hyl p%%ﬂr?g’}ﬂ%)i %4&(;‘\5% Alalafﬂ?% 9% ﬁﬁl ﬂ)gzqgé 3%%7 (2H, m), 2.54 - 2.64

I-Deln)i digBeacst @, )i 1.83 - IINEF(EHEBJ)ATE 14 4- [
4-(3,4-Di chlorao henony -1- pi per.idi nyll]l yl]
q:)d| neﬁ‘r‘ SpaFEns ﬁ(gftechh orophenoxy) 1-[(3,4-di ydroxycyclopentylg)carbonyl]-

@1%@11?( Di chl or ophenoxy) - 1- (4- pi peri di nyl met hyl ) - pi peri
% 85 g), acrylonitrile 15 (0.24 nl),

di i sopi(d>@chkphytendtitylearpOnyl 2448 1 -dAeidomphatory)-pipendine (k45 g) was
rre et her tenper at,

to t
dimesieain B dgin 0 BiD 307 Rotir 20 e SR ge et Gl of 2.5%
éd?ﬁtﬂ)n 1Y’@-tb%far16 szzm-ﬂ)dde@&ﬂcf tﬁgts&qtlbrmv@s ﬁfrﬁ%ﬁ' fo@S %ﬁ eI‘}fe%eXctlon

, washed with brine (50 nlL), dried er ed
ndul@wapqmateeicbnt(ﬂa a@lhthrhpﬁ)ﬁmlwg mpﬂhyysu(fn_tg Ihe mlxture was extracted

PHICH T e i
S10GI3PEMhted - t@?ve ah.ofi3 (ﬁtﬂrbhla@ra{)ﬂiy @unn}_%ld@l@lofoﬂféthd& : methanol 24:1
1.60 - 1.75 (4H m, 95 - 2.06

o2 : 3mgavethe itle cgmpipuxqcmq tWi§) COMpOoRTy s (08 Igpand71 gy |
T C P a0 S (1 ) 1
Minor isomer "H NMR 8cpersy 1.79 - 1.98 (6H, m), 2.12 - 2.22 (2H, m), 3.23 (1H, tt), 3.49
- 3.56 (1H, m), 3.65 - 3.79 (3H, m), 3.93 (1H, d), 3.99 - 4.08 (3H, m), 4.53 (1H, tt), 6.77
(1H, dd), 7.02 (1H, d), 7.34 (1H, d)
Major isomer '"H NMR dcpersy 1.73 - 1.86 (2H, m), 1.86 - 2.00 (4H, m), 2.07 - 2.16 (2H,
m), 2.50 - 2.60 (2H, m), 3.39 (1H, tt), 3.42 - 3.48 (1H, m), 3.61 - 3.78 (3H, m), 4.22 - 4.27
(2H, m), 4.47 - 4.53 (1H, m), 6.77 (1H, dd), 7.01 (1H, d), 7.33 (1H, d)
d) 4-[[4-(3,4-Dichlorophenoxy)-1-piperidinylJmethyl]-1,2-cyclopentanediol

Borane solution (16 mL of IM in THF) was added to 4-(3,4-dichlorophenoxy)-1-
[(3,4-dihydroxycyclopentyl)carbonyl]-piperidine (major isomer, 0.71 g) and the resulting

solution was heated to reflux for 90 min. Methanol (10 mL) was added and the mixture

22



(1H d) 25 24 WD 2004/029041 PCT/ SE2003/ 001425
| NTERMEDI ATE 15 4-]
WO 26048294 Di chl or ophenoxy) - 1- pi peri di nyl ] net hyl PEW/SE20p&001425

i di neet han

am ne

4-[[4-(3, 4-Di chl orophenoxy) - 1- pi peri di nyl ] met hyl ] - |
Riap8&4ted ﬁ‘ﬁﬁ?%fﬁfk‘ fof i lhe - sél??lef(i’t)%asar@gi’loQ&pﬁ{cf thé kés)due wa5s loaded onto

chl ori de

(0.3

g) i n methanol

wer e cool ed

to

@ SEAQerartnidge wgténnetsar@ﬂmd“éa@hhmg withomethgui ifeléo Wl b@eelgt)on with 0.7M

was added

oA T

acetate (3
give the t

1.08 ’-rl;ilé-f%

(3H,

1H,
(1H

m, 6.

%‘grtl

vl paxHge sl gtsomz (50 m),

onw
Fol gpg B&‘u‘P 88mPﬂ‘E
extr
x 50 mL), dried,

|tIe compound
ﬁodﬁrsl é_l %éﬁnegﬁaﬁ V(

74 - 6.76 (1H, d),

g

(O 43 Q).
1.80
eéfﬁprel%%\re
gryloX y(piptridide asta @Sk t(RHf ig9mers. 07 - 3. 10 (1H, d),
( 6.99 (1H, s),
t) The fO||OMAng i nternmedi at es wer-e pr epar ed

re was

act ed

sti.rred.

C
N 08 04 C%téir’b‘?ﬁ sdlvEnt.

i nto ethyl

filtered and evaporated to
1H NMR 6(CDC13)

el

1-88

L_\Ls'l_Y frosn thi

oprlate

4.23
7.26 -7.31

TRRaRe &

Y. mrthe appTopT ratg
tl\éérkéms MrH ' H NMR 16

N

a
HZE\H& chl or o- 2-

1.85 (6H
pi peri di ny|
piperidine
.44 (1H
3.03 -
d),
4-(3,4
1.40
1.9
(4H,

t
(
4

1 |_\v

(1
| NTERVED! A

86 CDC13) 1|

1.

DY4-24-Beh(bl3-m, 1.

g% 1.88 - 2.01 (3H,
| pefeyippenexy)-1ny . 2. 16

: 2H,
DA By A o
Scldpeiitinddiold) , 4. 62 (
19 -7.22 (1H, d) 17
- Di chl or ophenoxy) - 6(d
1-pi peridinyl]methyl]-
4 pi peri di nepropanam
m, 2.65 (3H, m, 2.93
6.73 - 6.76 (1H, d),
H,
TE 18

1

t) 15 25 WD 2004/ 02

1- - 1.
ne (3H,
-3.20
6.99 (1

9041 P(

DC13) 1

FYdoRdis M@RY) 137 (0.66H, m),
(124 - H¥8 (1234H, m), 1.69 -

¥l 32200 on.

m)2.20 (2H, &, Z35 (3H, s),

2636 - 2.3 (23, () i2.61 - 2.76
?%1(&1}13“78 M 85 (0.66H, m),

(2, - 3.9 (1.34123n), 4.32 -
H _
b Db 5 4, 0, 7.16

(1H, d)

11

4-[[4-(3,4-Dichloro-2-
methylphenoxy)-1-
piperidinyl}methyl]-1,2-

cyclopentanediol

374/376

8(cpsop) 1.28 - 1.36 (0.66H, m),
1.39 - 1.48 (1.34H, m), 1.68 -
1.80 (4H, m), 1.86 - 1.98 (3H,
m), 2.22 (3H, s), 2.25 (2H, d),
2.29 - 2.50 (2H, m), 2.60 - 2.70
(2H, m), 3.78 - 3.84 (0.66H, m),
3.89 - 3.95 (1.34H, m), 4.29 -
4.38 (1H, m), 6.82 (1H, d), 7.18
(1H, d) |

INTERMEDIATE 12

4-(3,4-Dichlorophenoxy)-1-(4-piperidinylmethyl)-piperidineacetonitrile

4-(3,4-Dichlorophenoxy)-1-(4-piperidinylmethyl)-piperidine (0.5 g),

bromoacetonitrile (0.21 g), diisopropylethylamine (0.36 mL) and dimethylformamide (3

mL) were stirred together at room temperature, under nitro gen, for 4 hours. The mixture
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to the solution was added Dess-Martin periodi nane (3.0
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under
3@%L washed with brine
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Rilfe: 19  Met hyl
3-fluorao-4-net hyl

and
as a col ourl ess oi

Met hyl
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gg? :folg)_\xg%gs trﬁéﬁl(e%%swérgtp%)a{ef aﬁalo§§usi%from) the appr%prlate

4- (brononet hyl ) - 3-f 1 uor o-

benz

(. d)
1H NMR S(DMSO)

atp (0.97 qg),

Nnbmgﬂpﬁw

trachl o
under ref
| anp, for
vacuo and
acetate

was washed

chmma1de (1.13 g) and

ol A S PIch e %
| Uﬁﬁeth hkﬁdxyl)lm ng irrag
he reacti on m xt

tMEefFCbBYlﬂm@hMﬂsl partit

il diailoric ac

a

BriRe ‘i ed (

M+H

'"H NMR

Aol

he 1 ALPEOE;

i ated
re was
i oned L
id. The

UutTu lU baIUUH
0 was heat ed
Mth a 100W
concentrated in
et ween et hyl

or gani ¢ phase

d filtered to

SA) an

give a cr
chr omat og

ude yell ow oi |
raphy,

I sohexane to give the ti

o AL i

| NTERMERMATIEhRBo Y hdwyl)- IZMQﬂnpaﬁmmhfeﬁ{y)}ﬁlpéﬂldme (.85 g), acrylonitrile

oi I (.

benzoat e

%‘bm#écﬂné%romslethwmlpp

t(oég{’helsét o

WO 2004 029

e indvie

Prepared follow ng the

Tt fiern

nea

el uting \Mth B%ethw

whi ch was purified by flash

acetate in

s a col ourl ess

met hod f

méﬁm%hgg)r@@mld%(ﬁ mly) were stirred
g%%&géﬁgé%gﬁrs 'Fh@l?n)(t&i"e"was%f&;red into

[ NTERVEDI ATE 2
atey (S04mL . 4xtryatecinye bthypicpeitd @i ng0 gt washpd sitbfoemy|(S0 L), dried,

tﬁﬁ@é’dm@u’ﬂﬁ%ﬁ%ﬂé Nean
acetone (20 nl). 5 sus ensi on of
4- hy dVidxl h;m@q&e}wﬁ/ (1.15 @)

G hst Plomagesip.(1p:L firderomstiag Beiaprel ave the

gtate (2.43 g) was dissolved in

in acetone (5 )

The mik it Sia 067 i BrL 1. A0 i BRLT G - P75 ca, m)

1.84 - 1.93 (2H, m), 1.95 - 2.06 (2H, m), 2.11 - 2.17 (2H, m), 2.17 - 2.30 (2H, m), 2.43 -
2.70 (6H, m), 2.76 - 2.95 (2H, m), 4.20 - 4.40 (1H, m), 6.78 (1H, dd), 6.99 (1H, d), 7.28

(1H, d)
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concentrated to an oil. Chromatography (isohexane :

ethyl acetate 1:1, then 3:7) gave the subtitle
w@ormpoesedt as an oil (2.23 g). M5 [ MtH + ( ES+) PGCBSED03/641425

NVR 5(cDC13) 1.21 (3H, t), 1.32 (1 H, td), 1.41 (1 H

td), 1.46 - 1.57 (1 H m, 1.63 - 1.69 (1 H m, 1.70

- 1.77 (114, m, 1.89 ( , piATEGs5(1 H td), 2.76

- 281 (1 H m, 2.98 - %ﬁ%ﬁggg?ﬂgg—nr— 3.50 (2H,

d), ' 349¥-(34-Micpropliedy)- 14pigetidimethyl]-1-BeridintefiaAnamine

3H, 7 - 1.46 (2 . b)..Ethyl S I

-1 or AL GRiRPiobRed i e emd b - eioeisetopitile (0.43 )

4-for

g%%céeﬂ%ﬁ ( %1\?\1/%%18% 80 8 @) %(ﬁ&h?ﬁ&m zeweg c%oﬁ%%%oajmt under nitrogen,

dnd krbdmmmmetmaade( ®. 4ﬂ_g) vmsa@lé@l pdrtmbnm:m Blee mrmurratwa3|sriged at 5°C
he te ure be] ow -57C. The sol uti on S. St
P0IBT et AR 2N AT{aepHr SR PRET RIS sOL B SY Iy, extracted
2
ar?dc): Eﬁglr %dﬁgfﬂgﬁie 9@() LY dlggdv\g%texgg?ﬁ@ lerp@g%tméHS to gell\r/]e the I%ltle compound
éb#hg)on was stlrred for 30 mn. Trlethylan1ne (4 m.)
al Lowed to

o e A ot L el SR M i T S L b B b2 a1, m), 2.04

war m t%
t
e e

s e 6vWidt-ho.B6 ( e, d)d6.Pedl H fs)) 1.26 €d3 and, ttoncent r at ed
to give the subtitle conpound. M5 [ MtH + (ES+) 276 25
"H NWVR 5(cDC13) 1.21 (3H, t), 1.64 - 1.81 (2H, m,

Th§?oll’ovﬁn§§1térﬁi€'d1af@s weke Elgegﬁlrlshl analBgausl}Zfréi% the 3pp$§pr A hitrile:

Imﬂmeé)&te4 1@a7me 4 25 (2H m, "MGH- T ’Hle(/IRH n)

L'}
)nethyl
dine (0.
dlneacetate

E‘? hy! ‘h%r@ 4),‘.!5@5%& CHH—e ]Sgcgmpjhle(}%n 1.26 GiH, m), 1.62

hyI4[.(4 i di nyl
per i di neacerhéthﬁphéndswrloxypl per i @()5;3-10&?21 §8-2.01 3H,

ethyl 4-farnyl-a-p peri

15

g) were suﬂpmdbwllmet

%;JEI( 10

m.). Aceti

was added |f

stirred

was added
suspensi or
t he organi
PCT/ SE2003
and evapor
(di chl oron
gave the g

e

d

(1.68 Q) arPdP?‘

by sodiumtri
RSl
verni ght, then sodi um
and the m xture was st
was extracted thrice

ret hane : et hanol t

The suspe

c phases were 27 WO 2004/ 029
/001425 washed with brine,
ated. Chromat ography of the

ubtitl e conmpound as an oi

acet oxy
bi car bq

irred f
wth ef

i et hyl

4

m)azild —(201 5(2:&1,)(1) 2.21 -
(U9 O30 31, 5), 239
poatg (sal Hlt) ' 235‘8 -2.71 (3H,
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Fi1 G4 1H ) £624H, m), 6.70
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-3)

L.

oNn
LJ

1.69 - 1. 16-figekidinyl,
(3H m, 2. f%g(éﬁﬁig?

T TR

1.49 -
) (3H,

4th§l-1- 1.8
2.58 - 2
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(4H,

2.98 (1 H,
(2H, m.

4.07 - 4.23 (2H, m,

pigeridgiegropananmg (1 H
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m, 3

\3'7';’()5}9‘2')-’1]1%4'3 O, m), 1.40
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10 EXAMPLE 1 This Exanple illustrates the preparation
of 4-[[4-(3, 4-dichl orophenoxy) - 1-

w@r@ane@inyl | met hyl ] - a- phenyl - 1 - pi peri di neacRP€T/6E2003/001425

acid. 4-{

[4- (3, 4-Di chl orophenoxy) pi peri di n-1-yl ] net hyl } pi peri di
ne (0.5 g), and benzene (0.2 g) were

di ssol ved in ethanol (3 %M DIAT dlg id (0.2 L of
-M@&@/Ihﬁ)}sGLﬂatmpm-pyn&vaé@ﬁbomm added to the sol ut| on
and the reaction mxture was heated in a _m crowav

oven arMg@dyletds- @Wrﬁxymﬁ@ywe?swrtcamcawmareo@ 2v\%)sW&‘S dissolved in
Bié‘hlcfrbﬁgthgﬁ(e dB 0/( HAd tﬁemolut?o%;/ﬁ/as a%éé@%?she {tﬁ'ﬁ%ﬂ)‘dﬂﬁhe (3.0 g).

acet at e, 5% acetonitri to give

ﬂ"hﬂ'p@undn nflﬂufc s, stidSd] ivkichel nit(oleSt;)at Aobrd &ﬁ@e&@ur‘eﬁoi\lﬂ/ﬂi Sodlum
gh?gs?u%é?a ei@%gg%_wa% 'a%geilgtg ?A’fa rétf,cjl aqtyoéggolt?tg)néleeélﬂm lﬁlfarbonate (25
%LZ%B% ki nﬁ}turegwg’ssaddt]:d 7 thg)reacglo? ?mxtuise Z}%%}I}Iélz(g'g)nm)fiwégk 6ti]1erh added
emd—l;hedl)ixttﬁ‘e 2/53 @tirrdfl 1ag1)dly for 3thin. T?neaﬁlx@ﬁHwasr);epa?atékQ the aqueous

RRE R et h e FEREORRaTor e LS e she combined
dinkSeteaf¥P e iabhdbsk 'pﬁﬁs%szvatst}@mgfl&p BhAtiEOBY &dreful addition of solid

4-[[4-(2, 5-di chl orophenoxy) -
pRqyemnibaianydriaipeandyeiragie Weathwherl Thisiepher wdb deed Yg80acfitlered and

gnﬁnﬁltr%ted in vacu? to %1%% Ft} atle O)IT?’P@PH Fi 8018}%?%/'011 (0. 87,%“ d
FHWR@&N%O)( 9351_?5{ @), 5. m&mlqﬁmégeﬂso NHWE), 83 1nle 1, dd), 8.86 (1H,
Di chl or o- 2-f | uor obenzene and pot assiumt -

@@té&ﬁ@iélf@&é my) were added and t he soI ution was
heated to 50 C for 40 h. The solution was cooled to
anbi ent tenperature and few drops of aqueous sodi um
hydr oxi de sol ution 28 \NTEZRA4EORLPA 19
PCT/ SE2003/ 001425 were added. The m xture was stirred
Msthyb 8-(Rromgpaethpe-Stfleorachenzestew dr ops) was added and
the s [ |
pLc 50 AR Bt fhzod R A7 RUroMRSu S, P9) and
&obEidobutyCorbiie {00020 Weert hdddd tblcarboa ﬂ@lﬁaahld)n@@lfz mj)) and/the mixture
‘& + (ESt) 477/ 47 IH NWVR 5 CD30D? 1.45 q@w

ag atedlLlrglgry( X, Mu stgelixg irradiatg W(ltzhl_if. ng laznggor 6f2 reaction
{0y Bt ired i gyl ipa T el s Bastoh ot e sty acetate
ad) | M7hyeRoghldtic ab)q. The@ ghdikiphale, was. @&hed WltB@n@S,l-dlned)(MgSO@ and

A4 - 7.49 (2H, .a le 21 seTaI bel o
Fhitee i 2 e @ 10r PR 4 PbTES! D50 elymiaeo ot Suting
\Iﬁh S 7t cBtatd th Ysthk RdR S0 tgh/% tﬁ’é BRREGhPAMARE a®BIoMNEss oil (0.63 g).
[[4- (3, 4-di chl or ophenoxy) -
‘;HHMR dicoyih)|3A3 B, b, 4- ﬁ@r(éHyd} BidFeil Helt)&a3 €tFtdel), 7.81 (1H, dd)
4- (3, 4- Di chl orophenoxy) - 1- ( 4- pi peri di nyl met hyl ) - pi peri
dine (0.30 g) and nethyl -
INTERMEDIATE 20

Methyl 2-(bromomethyl)-5-fluoro benzoate

Prepared following the method for Intermediate 15.

'H NMR dcoery 3.95 (3H, s), 4.93 (2H, s), 7.20 (1H, ddd), 7.46 (1H, dd), 7.67 (1H,
dd)
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15 a-bronobenzeneacetate (0.22 g) were dissolved in
acetone (20 nL) and potassium carbonate (0.13 g) was

w@adaem290The reacti on m xture was stirred at r oP@OT/SE2003/001425

tenperature for 16 h. The suspension was filtered and
the filtrate was evaporated. The resi due was

chr omat ogr aphed el uti ng INTERM@DIAM ate : et hanol
triethylamne (20 : . 0.001) ¢t give the title

W&umh(yérm bplpe@nmnﬁmﬂﬂ%pbﬁsl—)l —mpqricthﬂawwR

Bi iz atcypleudocohesid- Aperfiilaseiuery ~1 557
(1H, tBﬂByl oél-bﬁ%wbegze(ﬂgacfe?dfb (2@3 é}ZNﬂs"dlgsBWedtlﬁlicet@ne%ao mL). A

(2H, d), 25 - 2.33 (1H,
SUSPENSion of)éi h(yglquym)athy@l@md@m{l IS) g) i a%or(e]_(lﬂ n&) Wausr a@ded followed

Y e o 360, The ™ burdighiured et Ao e
Emﬁegtr?gu kd tpbil aCBFOMASRIIBPEIALX AR : @thyl MetdiBY NYthen 3:7) gave the
éllﬂtﬁﬁlecﬁoﬁkﬂﬁ’éﬂ@ﬁwﬂ ail (4-3E)-di nyl ] met hyl | - a- phenyl - pi peri

di nea n thyI 4- [[4-
(3, 4- cﬂ}/{gl_@ ﬁﬁenixy 1- pi peridinyl ] nmethyl]-a-phenyl -p
| peri m{mmaeaégc%, 1.30 (Racgni.» met hyl 1.41 (]H td), 1.46 - 1.57 (1H, m), 1.63

dlchloro henoxy eridin
SRR B phey | 77 o et gee@&&&alés R AE281 (1H, m), 2.95 -
P 3P B0, A AR 208 o ST RERR 0 B et et o 702

79ehieMam@ : isopropanol (9: 1) to give the 2 isoners.
29 WO 2004/ 029041 PCT/ SE2003/ 001425 First eluting
her B80! Afprmyex-phany-1 -pipsidinepgealeo3. Retention tine

(chi 1 ghpak ('f‘l? &EQWZE‘ d(sg%lggfmztﬁ 18}1%1&% 13 Fgrli@danﬁt(‘]ogﬂ%d below —

C flowrate 1 | sohexane
60PCAIOXANY CBloih% CU Qtrhm ardictadromethaik (8! trﬁB) wegied dropwise

eluting isoner @Q I\/B&LI\/H—I] + (ESt) 491/ 493.
Retnsinirgohe tﬁm@ratgre( w ab'pak B whitiomwisstiged f@S0 min then ethyl

B B S-oEel o e ss G B Chg BhiRisves 1§ e SHEhethane (6

LY a8 S dE¥IBbFisé and tHeSsoFRt ARV R stitrkd 8drr7at 8. t’[*}%t fllamme (4 mL)
preparation of (R)- 4-[[4-(3, 4-dichl orophenoxy) -

wiaqo@ddedmn;k theneadiipn) mixtysp emy IaLI@\ivgbtq wWarneteombient somperature. Water

3 4- d
YI\%'/ES %}/XJ); t?l Bﬁas[e% wg epfl&eet )ﬂ a]deoquﬁvaﬁ )«;Ixtri:lcted twice with
Qicpierdrik tharcetabeorlgdbic Pisevasrdlivasiel vath brineadried;Elitered and
(6M 10 nL) and heated at 80 C for 22hrs. It was

epncerraied @ givg heyultitlgrmroynd. redi ssol ved in MeOH and
puri flt\,gd[l\@[}{ﬁagg ) g4 adi ent 95% - 50% aqueous anmoni um

acet a A)acetonltrlle) to glvethetltle 15

corrpou{lNMst(c%C@;gDm (9L, [d\/ltlﬂlarc 1(ES®H, 4171429 1.99 (N\IRm) 2.11 (1H,
t%( %9%34 ?'%%) (281%)7 5,80 (1, n(1)25|81m2 90 (1411—15 m), 1087 ( 407 425
(2H, m), 7.30 - 7.38 (3H, m), 7.39 - 7.44 (2H, m), 9.63 (1H, d)
c) Ethyl 4-[(4-hydroxy- I -piperidinyl)methyl]-ca-phenyl-1-piperidineacetate
4-Hydroxypiperidine (0.81 g) and ethyl 4-formyl-o-phenyl-1-piperidineacetate
(2.14 g) were suspem'ied in THF (10 mL). Acetic acid (0.5 mL) was added followed by
sodium triacetoxyborohydride (1.68 g) and then THF (6 mL). The suspension was stirred
overnight, then sodium bicarbonate solution was added and the mixture was stirred for 5

min. The suspension was extracted thrice with ethyl acetate, the organic phases were
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m, 2.31 - 2.36 (2H, m), 2.36 - 2.45 (2H, m), 2.72 -
2.80 (2H, m, 2.97 (1H, t), 4.37 - 4.46 (2H n), 6.88

WO 2004029dd) , 7.09 (1 H, d), 7.37 (111, d), 7.42P€T/SE2063/001425

(3H, m, 7.54 - 7.58 (2H, m) 20 Exanple 26 (see Table
| below) was nade using the nethod of Exanple 25
EGAMRL &itR Brifibj (ﬁleﬁxﬁlmle@ ahd Evipbradd e SCRORaIgepAl F HRrefliue

dﬂ@h@%ﬁh%@ﬁmaﬂ%. Hé?rﬂil)dillﬁyle]%& hygdve sheptibHile conpeunid as an oil
etate 4-]

[46??4 Di chl or ophenoxy) - 1- pi peri di nyl ] methyl]-1, 2-cyc

| opent\dB ¢ni+d]* (ESHtxinedi ate 9, najor isonmer, 230 ny)

was dlssolveg in dlchloronethane (5 ). Sodi um

car bonkt 50ay) ! 2&2@%&8&3&@1% Fé2ull 4OYH, m), 1.49 - 1.57 (2H,
wlg%ggl)lo&ﬂ aé}‘gég%ifn 'S%Fﬁemﬁa% ﬁ(ﬁ,n%ﬁ@gﬂ Tét%ﬁﬁ&?f% %58 278

$4Hmms21 - 28 (B, B3Y Smerw’t'@tm:'rﬂm%rwt(ml $)e508L 4.23 (2H, m), 7.29 -
dg hl ori de %129 ng) and sodi um

t7r3] BRybot ofyfarPHe™) (300 ng) in THE (10 nL) was

prepared in a separate flask. To this suspension was

added acetic acid (50 L) %§§§§%é pylanine (100 L)

t hen the suspension was so | eani ng bath) for

5 mi n ThisExdniplaflfuetratt the paspatRion & 4qf4-{h18-daghibrbbioR)-1-

| ead tetraacetate to the diol 30 WD 2004/ 029041
PGWPQEZUGEWD@&%%@CHﬂhbpﬁﬁgﬁmFMﬁgCQ@épen5|on was

filtersg nto .the

am nodat a1 neRualh TopFiiibd gy Ry HeBiap o g gmd bensene

BbdonicAdit (0. mg)a\bvexactmsbn/eam ethirf) (3 mIgnglyokyii€adiy (@PinICof a 50%
(100 L) were added to the reaction m xture which was

ﬁfHéHOfstni Vilen waswarst igrbe sefutippasiise ssatiemmbitesrirshisatsd in a

0t e which was t .
MR 4 ST A RV B i e
@%bl 378 dquasas beehoniirh a&ftdit@ 5% dok %dacetcfnithleg k& giva i title cornpound

evaporated. The residue was purified by chronatography
(Osbg).t ethyl acetate : nethanol) to give the title

conmpo [%;§I+@h4wé§é\/&|—q+ (ES+) 491/493 10 ' H NWMR

5( CDC 1.33 (1 H, qd), 1.41 - 1.52

(1 H ‘HITNMR 57(@Dc1;> 185)3(3W(4Hr)m) 1.86 (94 HH, trﬁi)) 2.14.-905 (4H, m),
é Q 12 (1. %1 16 - 2.25 % n?
TSI W (%@(Z%m)élﬁis(l 1 Ov3.38)(1Hpd)02. 582 370 @H, m), 4.15 - 4.23

eI Pe T Bl b gt Papmm. -

75862]@([3110 7.40 - 7.44 (2H, m 15 Exarrpl es 28 - 33
(see Table | below) were made using the nethod of
Exanpl e 27 EXAMPLE 34 This Exanple illustrates the

prep aE%hn@F of 9 ((@e"l‘a‘%lé %ﬁel&?‘) dedineid Hr% {'Hfé%)od bt Example 1.

pi peridi ] - a- phenyl plperl I'C aci
di hydrochl ori de 20 (R) - Met hyl

4-[[4- (3, 4-di chl orophenoxy) 1~ pi peri di nyl ] met hyl ] -a-ph
enyl - pi peridineacetate (M&ﬁ% suspended in 6M
hydr opfik @b rra;qngstﬁa%% tHd-prepiidribieat 244 @ 5-§Rnierdp e 1-
h. The cryst gl 't ne soli d?)re l!(SFWasTl[co "ect egrzfcﬂ HC&%’)
piperﬁ:ﬁnyl]me/thylﬂl{ox-phﬁrgi—\lqallbdirﬁimeacenc acid

Ethyl 4-[(4-hydroxy-1-piperidinyl)methyl]-oi-phenyl-1-piperidineacetate (0.135 g)
was dissolved in NMP (3 mL). 1,4-Dichloro-2-fluorobenzene (0.2 mL) and potassium ¢-
butoxide (56 mg) were added and the solution was heated to 50 °C for 40 h. The solution

was cooled to ambient temperature and few drops of aqueous sodium hydroxide solution
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title conpound (100 ng). m pt. 294-297 C 25 M5 [ MtH| +
(ES+) 477/479 ppp 'H NMR 5(CD30D) 1.43 - 1.59 (1H, m,

wa @8/ ), 1.86 - 2.02 (2H, nm), 2.05 - 2. 2BCT/EBM3/001425

m, 2.78 - 2.93 (1L H n), 2.98 - 3.18 (12H, n), 3.37 -

3.45 (2H, m), 3.61 (1H, d), 3.74 - 3.88 (1 H m.

4yedd addeﬂ She idkurdvas &irod for 40 RZthed aé’étlc 'Ehd (56\7@ Qrogsﬁw:l@added and
([1 H, 6.83 - 6.91 (1H m 7. 09- é

the @é(epﬂwm dizglled ol sidge was R@lfe%@’ HR Céoﬂ%@qws ammonia :

3B DR oe H bR 05 00t 5t R EF Rt A B arp

il ustl\rI&i{IeISrH]heES)fr)elﬁaﬂm)l on of
1-[4-[[4-(3,4-dichlorop henox%g
pi peri W%mmwl]‘ﬁlﬂﬁ S | ni,/%(%lanhﬂﬂ;ﬁd'r?oﬂlﬁﬂ mede2.25 - 2.34

AR L BT R0s353 et Par Ayt ek A1 421 44 (L m)
@y83 (@pgaganedi(oH, §0728 (94, ), na3 -di. el ed, 784 - 7.49 (2H, m)

di chl oronet hane (10 nL) and sodi um carbonate (0.206 Q)

was added. The suspension was cooled to OC. Lead

L et ragsah Bl | Qe 8101 vifR) A0 RTlaOY e Bk HEANA SPExanlIE 20

m xturé was stirre e suspensi
was filtered through a plug of cotton wool |nto a

sol ution of 1-
am no- 2, 3-di hydro- 1Hi nden@-—%yl ic acid (0.098

9), hﬂfs%&lngﬂé Hlu@ﬁétgs Q- pleggla&lon of Chetf l@rt[IPAVI( dﬁ@ll(‘f@pﬂenoxy) 1-

m.) and neth um cyan bor ohydrid
@Qneﬁﬂﬁlyﬁ)nev!mﬂ adxkheniqu:npbrtdmaaabaatet ion m xture was
stirred_for rQqom tenperature. The sol vent

\Ner e éxﬁé&opgfbkfuoramomel Hepipatidnybrethdppsadipe (- ?Q] g) and methyl-

purl ?fabéﬁbh%é@%e@@n@/e%% S‘lggtgn? @yfﬁ% kel | pptassium

tarbbid¥e (OVELCHY WA The ﬁeabt@h\tﬁlxturé vas erirpguiodt mebrh @nperature for 16
M-H + (ES+) 503/ 505. ' H NMR b, ( CD30D+NaOD)

gg'}ilye slugg_ewrgip[n(\ﬁ_qq fﬂ[ﬁred elndzr@e flltg_atqua Qﬁpopﬁted ‘hegesidye was
(iﬂﬁg';}a ap %d %fh Hng#; %O%E%Jcetﬁ% g%etl?%ﬁl %e%@a{r@'g'e (49 1 £2001) to
gizzblthem)ue@)rﬂﬁoundZO8@gQ1H m, 2.87 - 3.05 (2H, ,
izgéhwﬁﬁ? Jész“%?h/g%ﬂdi 678914 HHH d;ﬁ 206E>9<,7AI\/-PLE
'I?I\F%RE@J SOD’ 295(%3%&)51%&%2 p@fp}af 9@)' %9%}1”&5 hyke (11, d),

2-[(4- chl or ophenoxy
ayo}momm ) pl.p& (1l tdy, 1-98l -) e (RH, ]rﬂn)eﬁzléaﬂé td) 2.22 (2H, d), 2.25 -

Sandiidoms S K] 20 S66T 'fﬂ@& S BB, 457 am

%@ed 8. 8@*{@}189&1)“7'0@?1%&) @@de@ 3‘8E§4 T2, 2H, dd)

br onorret hyl’) benzoat € (O 25 m).
The reaction mxture was stlrred at roomterrperature

EXAMPLES 23 & 24
This Example illustrates the preparation of (R)-methyl 4-[[4-(3,4-

dichlorophenoxy)-1-piperidinylJmethyl]-a-phenyl-piperidineacetate and (S)-methyl 4-[[4-
(3,4-dichlorophenoxy)-1-piperidinyl]methyl]-o-phenyl-piperidineacetate.

Racemic methyl 4-[[4-(3,4-dichlorophenoxy)-1-piperidinyl]methyl]-o-phenyl-
piperidineacetate (360 mg) was dissolved in isohexane : isopropanol (9:1) and was
chromatographed on a Chiralpak AD column eluting isohexane : isopropanol (9:1) to give

the 2 isomers.
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over ni ght then concentrated by evaporati on under
reduced pressure. The residue was partitioned between

werdwlo2@mert at e and water, the organi c phase waBCTaEB10e31001425

with brine, dried (MgSO4), filtered and concentrated

to give an oil. This was purified by 30 chromatography
el ut i rgrsyitiin %bm%%twm 'NPS P'MQH O[EyBUb 893 t RERnEN 1
HPLC (25% O%) 1€ gr adi ent ton nolrne

et B2 @abmit @& @K w60 1rrhe) manhtemed‘. aﬂﬂ;ﬁo‘iﬁ’; dlossraten! mily/min 95:5

0. 1/ 4 04/ 029041
@F%ﬁfoé@%&?@%@? %42 Rﬁé 16t %&w%mﬁﬁg miRuiss (2,

.1, . .
Cai, - borgiyifiondr COne MEDUEE () S9030y. RKoiéion tme
FchimlaREAD splunth @76 § 360 ne)), mbiRZinéd i, 100, ffitoettate Bm¥Anin 95:5
gle dd), 6. 998 H .d), 7.(725.- 7.32 (2H, m, 7.37 -
SOJPSXE(“?HISOﬂOPa? lgpniaming §y1 % disthylamineles 4 mipdes Tabl e |
bel ow) were made using the nethod of Exanple 42.

EXAMPLE 44 This Exanple illustrates the preparation of

methyl 2-[[4-[[4-(2, 4-dich K_uﬂ@ﬁbﬁd y) -

ﬁe? Lgﬁ{m#?{t%{ﬂ]&ﬁ uaé?{%%él[e ratlon o¥ (}2) 4-[[4-(3,4-dichlorophenoxy)-1-
Hidefiathy F?hfem &%@gﬁzﬁ%elklﬁéacmo%a di nyl met hyl ) - pi peri

di'ne dlhydr Iorl was added to
acet oMdthyll(8)-4J[4¥3, 4almﬂ11ctrbp1&tnedy)wl pipetldnngt]hyt}@[mmhenyl 1-

% After stlrrln?
lpeﬁﬁwﬁeﬁ?& (A5 mel ¥pyYFY Y?élriﬁo%l éIC(l §6NI5 lgynlw&gd hertedyat 80° C for
a0kt 11§ a8 BAEH bRY rotﬁ'ﬂ)@\}éﬁ)_ﬁre i VR SredistdV&tin e GRATY Surlfled by HPLC

t enper at ure overni eaction m xture wa

‘ Cgra@em%é’b ed0%i aqumwmraordumraadlatepﬁ BHAO% weesorpiile)fto gile the title

fI ash tography, eluting with 2% 15 net hanol
p%““fl (flﬁﬁ hyI am ne in dichloronmethane, giving the

t|tIeMg) Q Esaoataayaated with triethyl am ne
hydr ochl g‘qul Ia[g:d( I\S/QBQ[ M+H] } (ES+) 509/511 Exanpl es 45,

48- 50 H/éfMRrﬁ'(@p@fﬁdoxf)dlﬂow h@(a‘l{;enmtzlﬁed G5f (28l anpl .82 - 2.06 (8H,

B’se%éfa?%%\ﬁf mi %ﬁéa@ %9[2{ 71 30 H 3,2 85 (111, 1), 437 - 4.46

@zw%ps@m(ﬂqo 7@9@11196&)' dl3m( @t bl -7AadtFremhdy Byl 188 (2H, m)
ethyl] -2-pyri |necarboxy at

4- (3, 4- D chl or ophenoxy) - (4 pi peri di nyl met hyl) - pi peri

dine {£0.3 nd .

ety FRTYR 26T TapfoLosiow) W meds wisg s methas of Bggnale 25

were added to a mxture of THE (3 nL) and acetic acid

(0.5 nmL). The m xture was stirred at roomtenperature

for 5min then sodium trideeANBIERZDhydride (0.28 Q)

was agpety 0k ; ﬂ}ﬁ‘a secgél"@?epéxta ibh 89&18"18%}%1% fralggn

poured i nto ura utron o

dicklardpasrd:&)- 1 Thigerilifd Wathwa s pﬂénlyﬁﬁip@ﬂdmlbédétatfﬁt hyl
acet ate t he organi c phase was washed with brine,

dri edd{Ify@euPic qrppt@\fneesyhhmpsodmﬁwﬁwuat S¢ytlapsanediol
ARErbaRLCSeR S AP SR IRHERSARR s . S

chirlsdilacy QOB H s agded 4@ the ﬁeshltmg@ugp@ﬁﬁww@s asoléd i@l ie@kvater. Lead
tetraacetate (310 mg) was added in small portions over 15 min. A suspension of (R)-
phenylglycine methyl ester hydrochloride (129 mg) and sodium triacetoxyborohydride
(300 mg) in THF (10 mL) was prepared in a separate flask. To this suspension was added
acetic acid (50 pL) and triethylamine (100 pL) then the suspension was sonicated (cleaning

bath) for 5 min. 40 min after the completion of the addition of lead tetraacetate to the diol
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oil (0.24 g). )H NMVR 6(CD30D) 1.13 - 1.28 (2H, m,
1.43 (6H, d), 1.50 - 1.65 (1H, m), 1.69 - 1.83 33 WO

wQod40209041 PCT/ SE2003/ 001425 (4H, m), 1.96 PCRSHZ03/001425

(4H, nm), 2.23 (2H, d), 2.27 - 2.37 (2H, m), 2.67 -
2.84 (4H, m), 3.72 (2H s), 4.35 - 4.45 (1 H m),

5h@?ﬁ)sﬁlh$g'|glé§pk?siﬁnl_|9@sa ﬁ)ﬂteﬂé’% tM).l%h 4 Elﬂujg df Je?ﬂfbn Q))@l 13’50%96 Qﬁﬂmoester

Suspeapiph ollaed B aringsof THEI(% niL)b eﬁkcbm)omknc&tlp aapas@e plL) and

f ol n t hod npl e 46., EXAMPLES 51-59
Lﬁﬁ% 1%51!'5%5{5 %C?C{edﬁ%rwa%ﬂémmwmw@mt@@d
4)2/(3151@5%}1@ t he net hods 10 of Exanple 77 (Li OH, Exanples
54, 57, 58, 59), Exanple 25 (HC, Exanples 55,
56) orA@catmloehlﬁﬁ) bicKODEe viasadpddtoFRg reabiroiMRIXtu6 Whith ®as then

s the earatlon of net hyl
Extr%@ cf %m&e afl&]rﬁa}&ﬁ &ﬁ‘ﬁ%tﬁo %itracigwere combmedywashed with brine, dried,

;[’iét{é%{d: aﬁgﬁ %)g%ﬂdj@t%gy Ll‘:}ua Ii'egﬁiug %dps) ﬁﬂuﬂg% S§l @ﬁI%m-Efb Raptly! (86:8dthyl acetate :

Iedhamiopde igtiieri¢ trde bythpoypidg b7 dighe (O 23 g) and DI PEA

(0.16 b+ was added net hyl bronpacetate

(0. O7é4§h%l)+m +>%§<]:§58n was heated at 60C for 16 h.

Sat ur agyedvigro, bhgar t t 0 .

t hen added t%&%{{]ﬂe cog ﬂgg&gofﬁ?olﬁ dad(r?urzlll %ﬁel FSJ?? uvﬂﬁ\}/gso 1.80 (3H,

m&t +.88( 5, idhtlcPCet h9$ (AtennRe 220H( 81)x2.20- AL (SHhe), 2.62 - 2.69 (2H,

A S YR S e

69), 693l (@HSdPW|29((@H18}5 7B - Moo [yt 7uBSH) 44438, ﬂ#ﬂ
Exanpl es 68-72 (see Table I) were prepared anal ogously
to Exanple 67 fromthe 25 appropriate am ne. EXAMPLE

73 Th t f th

(o S L O AN B S e
nmet hyl }pi peridin-1-yl)propanoate 30 D ethyl ether (10

mL d di met hyl f d 2 dded to 4-(3, 4-
?uc)?:gljgr opkgﬁox% gﬁwpe?iéx_éﬂﬁ)@\ﬁeé?hsl )Si pe?: di Eue

bat h) Tgpﬁt@ﬁaﬁpﬁe’r}@g%ﬁ%&@? gil&)%ra&}éﬁ A rﬁ}- Q_Ct[zﬂ_e f—%ﬁhv&ophenoxy)-l—

ﬁlﬂaﬁdﬁyl@mﬂwnFw@ﬁﬁmipepe(rﬂuﬂe@c@)c acamihydrbaﬂb‘nydl@m ne

m.) were added and the m xture was stirred at

5 oom thRardeihat 4nlkH-G4- v@mwgmmlplpmdlsﬂmg@m%pmyl-

BHER A R R L e e
&0 P ForVizsh. VRIS @ s il ih8 s BT d R8medl a8 ol dViaRhd dribll b 8488 to give the

and concentrated wunder reduced pressure to give an
téflq conmrayad (HQagst was purified by chromat ography,

m. pt. 294-297 C

MS [M+H]" (ES+) 477/479 ppp

'H NMR d(cpsopy 1.43 - 1.59 (1H, m), 1.66 (1H, q), 1.86 - 2.02 (2H, m), 2.05 - 2.29
(SH, m), 2.78 - 2.93 (1H, m), 2.98 - 3.18 (12H, m), 3.37 - 3.45 (2H, m), 3.61 (1H, d), 3.74
- 3.88 (1H, m), 4.47 - 4.57 (0H, m), 4.67 - 4.72 (1H, m), 5.00 - 5.12 (1H, m), 6.83 - 6.91
(1H, m), 7.09 - 7.16 (1H, m), 7.31 - 7.36 (1H, m)

Examples 35 - 40 (see Table I below) were made using the method of Example 25.

31



10

15

20

25

30

eluting with 95 : 5 : 0.1 dichloronethane : nethanol
aqueous ammonia to give the title 5 conpound as an oil

W@ 00252931 NS [ MtH] + (ES+) 429/ 431 Exanpl es 74P@BSEREE001425

Table I) were prepared anal ogously to Exanple 73. 10
EXAMPLE 77 This Exanple illustrates the preparation of

4-[[4-(3, 4-di chl orophenoxygx AMPLE 41
p| perl di nyl ] met hyl ] - 1- pi peri di neaceti c acid. Methyl

This Example illustrates the preparatlon of 1-[4- [[4 (3,4- dlchlorophenoxy) 1-

#l@r‘*ﬁ@&&%@gﬁlg 1o SRAERRIN L R AR AR L L ) Rlner

g) i n41§L4-(13, mlé}ﬁ&@?ﬁ%&w 11p2pemh)nym§ettﬁtl] I Qﬂ.glcﬁ)belﬁlnedlcﬁ (0.20 g)

for 16 The reaction mxture was acidifie é)
whs disspdead o digdileromethape (1 G b anssadRircegrbonate (0.206 g) was added.

RN S0ANHIEREs 2! BTG o BRafRlant BF8 R otpraates ger 20 mines.

The fnextel b s&1&e@3&mm1d\/ﬁdMFﬂ + (ES+) 401/ 403 “H NWR
6(CD30D) 1.52 (2H, q1 , 1.72 - 1.92 (3H, m, 98
2.09 T]a;q_pusg?nmgl was filpged thyougdpa plpg gfcattop wapl i Igp|a sg-)utlon of 1-

B8 758055t 2o, P Bgeh gk ggg}ydm}hfo it 0.1 mL),

whethyYan@fe (A1 hL)Bnd riecharel €5 mB). S&dlmeya'taﬂioﬁ)ﬂy)irlw((EOﬂ g) was
prepared anal ogously to Exanple 77 fromthe
dpH apd s TEaCSIOR AR NP WESHAIPRCEIoB F0 Bif E00E, terpegature. The solvents

%&ﬂ[etéjg;gcgﬁtgé g Cﬁ]e%ﬁgﬁere @bd 9—:81595 v&BiM¥ktonitrile/water and AcOH was

or ophenoxy
pidpér Thisrwads|pueifiey b FEPIC (ﬁ%MdC)N/QS ¥ NIRiQper aqi{Onkss) gradient to 50%

PaCRA RN Pl e S s ompin P2 Mo g0
.\/I ] ww*syﬂMmpqssdy 5e3/665.175 g) and

- di et hyl - 3- oxopr opanoi ¢ acid nethyl ester (80 ny)
. n THEEI NI SntsomasonddEt- 58I Linm), il 20et okl (3F, amyamsdd 54 (1H,

it o0 sl 20 e ksaraiin GRb gty Aiign 2 CH, m), 2.5

SpyrAat e, sodi umgo DL aHPoRaL e @bt Hn. é§04@1})(1wa§12 6.74 - 6.80

added and the product was extracted into ethyl ace
(81, mB56.90- ZAB4AB20041.2POTLIE2048(130 1325 x 20 nL). The
conbi ned organics were washed with brine (10 nL) and
dried (MgSOM), filtered and evaporated to | eave an

oil (0.17 g). A portion (@GX80PeE 4)as purified by HPLC
(5% MeCN/ 959%\NHAOAc aq (0.1 9% gradient to 5%
NECI\V'Q‘BS@FWM@)IHF%M@S\P@ prigpargiien of mebihbldd [4<34n oi

e e T S T S

1. 58 4-(314-B9cHK]dpherky)-1-(Pderidih-46 Glnfe2iil) piperidine/(D.5 g) v BAHissolved
i dqdgonisly (HA) 3pil pjhe Soluligh Wapiaddepl melhE (rpmppyhbenzoate
(@?56 g%aZ&) DIP]§A7(62(5%EL) n?he read®n (n:ﬁlﬁurus%/as §irtl at room temperature

overnight then concentrated by evaporation under reduced pressure. The residue was

partitioned between ethyl acetate and water, the organic phase was washed with brine,
dried (MgSOy), filtered and concentrated to give an oil. This was purified by
chromatography eluting with 5% methanol in dichloromethane then by HPLC (25%
MeCN/75%NH4OAc aq (0.1%) gradient to 95% MeCN/5%NH4OAc) to give the title
compound as an 0il 0.4 g.

MS [M+H]" (ES+) 491/493.
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4.27 (1H, m, 6.74 (1H, dd), 6.99 (1H d), 7.30 (1H,
d), 10 Exanples 88 & 89 (see Table |I) were prepared

war@kogous| y to Exanple 87 fromthe appropri aP@r/SE2003/001425

am nes. EXAMPLE 90 15 This Exanple illustrates the
preparation of 4-[[4-(3,4-dichl orophenoxy)_—l-
pi per idinaviR] 6}%&4@};5 Toa. 1624C{QH%2>’1] a4 $ (181, 1‘?63!192.95 (8H, m), 2.15 -

propanol ¢ acl o astirred ol ‘o

2: 2[8[(31‘1( By 42.a2 eﬂJ7d>r(@Hhmmdb@6 2.8?)(21@[m)j(|3lw-| (]ZHEE’"I3]8]7'(3H S) 4.23 (1H,
| I e ropanoat e
ity O o oD 6RG L. g Bso B mver f7r aH 3B, i e 68 (1K, o)

(27 nmg). After 16 h the reaction m xture was

i nconpl ete and 20 further potassium

t ri methginglel 4noteal @l RFelny) wemsmadtdesihg the trethcal dfBxiahmpie 42.

1 h the reaction solvent was evaporated and the

resi due was redissolved in acetonitrile and purified

by HPLC (5% MeCN 9590NHAOAexaiIOz 44 %9 gradient to 60%

MeCN 4090NHAOAC) to give the trtle conpound (0.036 Q).

VS [ MERfs-ExeEDLg illaBitanthe prpataionvRsheb3 OH-[[4-(224-disHprophenoxy)-

Ptpehepritpghosdesdy e ST boba) 5753 on

t )2H 2487, 43D§15117)60;(131%l’5rgxm1, -(42pi éldmﬁrr%yﬂ)zﬁgerldfﬂle dihyBfbchloride (0.26
S -
é) 8P ¢ tqjé()etonytr@nglj(ng a@ﬂ trezqzedg‘glth (qqt-hylg{l)nne;{@ 2@(@1@ Adter stirring

%% Sffllfcl) %n%tﬁglbi gorb)no%f 3{)25 g]gl ré)‘fo%n %ﬁwg’%‘% 4‘%642381(51%%% H& reaction

RGEHSEZBQ3IHR0 hﬂﬁﬁ)m EX@&’HUEe 93erhlphs. Tﬁéaﬁiﬂtlenlrﬂllkuﬁé va$ esncentrated

the pr epcﬂr ation of 4-[ (3,4-Dichlor og}g?nox
i Y961 BRhMfRBIdy Y vas miﬂéléfi ibaiflieh phropa %phacvlatmg with 2%

F;'ﬁl_?l%g(?loa%g OOL% %‘?etﬁ afhid rdﬁcﬁﬁjortcsglllefri:lfaliéf %1\9&;; fhieltitle compound

orop enoxy) pi.peri
gdnfareinhed pothpeiethyl aneiné Bydréghlgdidé.n i sopr opanol (0.4 nl)

s,ad ylic acid (0.038 nL). After 16 h
ﬁ?ﬂ%@t(ﬁgﬁgggygﬁe was purified by HPLC (5%
MeCN 959%0NHACAC aq (0.1% gradient to 50%
MeCN/ 509NHAOAC) . Treatnent of the product with 2 M
HO  aExamoples 4r481%) wene prerlatasidetowingebamethwdiod axiraple 44.
yellow solid. This was triturated wth diethyl ether
(3 nmL) and the residual solid was partially dissol ved

10 in 4 : 1 dichl oronet hane aptPd@uwy . The super nat ant
was evaporated to provide the title conpound as a
sol | dTI(I@E@&mp@)xllumte[smmpqre@g om&sveﬂny’rethylH%{lMa[M -(3,4-

@&%%Béf&%_? Zﬂ_beégﬁ]%yém}etﬁ%l —, —épeggj 6)&%@%—%—;&{;&%@&&&@1&&

2. 40 4-BB,HDichlproph8oxfy 2t (4tpiperidiBBmeéRit)-diperiddnel @.3 g)hnd 2 -
I%gttljzlemylﬁ?forzrgyl:2-pyridinecarboxylate (0.17 g) were added to a mixture of THF (3
mL) and acetic acid (0.5 mL). The mixture was stirred at room temperature for Smin then
sodium triacetoxyborohydride (0.28 g) was added. The mixture was stirred overnight then
poured into a saturated solution of sodium bicarbonate. The product was extracted with
ethyl acetate, the organic phase was washed with brine, dried (MgSO,), filtered and
concentrated in vacuo. The residue was purified by flash chromatography, eluting with 3%
methanol and 0.1% triethylamine in dichloromethane, giving the title compound as a clear
oil (0.24 g).

'"H NMR §cpsop) 1.13 - 1.28 (2H, m), 1.43 (6H, d), 1.50 - 1.65 (1H, m), 1.69 - 1.83
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15 3.40 (2H, m), 3.44 (2H, t), 3.52 (1H, d), 3.64 -
3.79 (3H, m), 4.61 - 4.70 (1H nm), 6.96 7.03 (1H m),

wQ@2@4/029041 29 (1H, m, 7.50 (1H, d). EXAVPLE 9BCT/REX03/001425

Exanple illustrates the preparation of
4-[[4-(3,4-dich|orophenoxy) 1- 20

. ool b

Eﬁlﬁgﬁl d c-hj[ &J’% )dxy%% (?ﬁr ﬂﬁgﬁge%%{]ﬁﬁf@t %3((}?) 2pgld'p H m), 3.72

dmeg(@si%@)i (aHdmr)E'it by (11 tprs@tmc(muu@matl €1K0d)10. 3g)(1H d), 7.52
e dissolved in acetone (20 nL) and potassium

éhﬁ&ﬂ%iﬂ &3 (D 493, {92 WS dddided. The reaction mixture

was stirred for 16 h at roomtenperature. The
reaction mxture was filtered and the solvents were
evapoEatmgles @796 €64 (Eabid I bedowonpe pieharedFollaBingghe mivthod of
%‘IR\(/H-}—%+ St) 443/ 445 Exanple 95 & 96 (Table |) we
P81 anal ogously to Exanple 94 fromthe
appropriate halo esters. 30 Exanples 97-99 (Table 1)
were prepared fromthe appropriate esters by the
met hod of Exanple 25. 3EXAMPDBS/50239041

IP ﬂﬁsggg%ggogiégéFégm%kg’ﬁ ]\-N%?e r-l;lre]xde fromaﬁrfamples 42-50 by the methods

Gfﬁﬁarﬂpléwqfammmé@s115[3[5"¢ 62"58 59), Exa le 25 (HCI, Examples 55,
tetrazol )-4- plper|d|nyl net hyl plperldlne

ﬁélqréﬁxa@mﬂ%ﬁ)ﬂﬁQEW@pl’ﬁe(ﬂm@i@r pi peri di nyl ] met hyl ] - 1- pi
peridi neacetonitrile (0.26 5 g), azidotrinmethylsilane
(0.5 nL), dibutyltin oxide (0.17 g) and tol uene (10
nm.) were heated together BKAMEBIKs7in a seal ed tube

for 20 hours, cool ed and evaporated. The residu
di ssolsdExampietivaises tha pEEpRatos PEMetH 61[@41(3 & dlchlorophenoxy) 1-

ﬁ,ﬁéﬁ%@gg @@aﬁlsbpeg?]ﬁ]ggce{aqgove the tin by-products.

urified by reverse-phase HPLC
(25% TiVeaGhrZd YA 443, G%&ll&@)plga’nady)eh-m -pipefBifylmethyl)-piperidine

&%%M@SQW% (0-;\% Iﬁkﬁﬁve Ea%@}ﬁt ggg@pggge?r@%mwcetate (0.076
%&g][_)% iea%gor&lgﬁf h te%ﬁat%%é&} f(m lf 957 %%rﬁtea r%gélué?’?&‘jznmn&at%iaolutlon (30

,vvaﬂ}hen?b.dﬂ@d Eo tBe 9801éd2 Isd)lutﬁli)n arﬂi tBO prodﬁc%as(&ld,act@l mto ethyl acetate

- 4,46
@3 MO (r§->HTha )Com*?mﬁé NESLES “tPfe YSSfEQé’ﬁﬁ] *ém@oéo (mﬂa)tﬂné tlpﬁ)n dried,
REY | 3 0 fromthe
A R P R TR B g e
i || usMiSaiMesHT HESpy b4 HE i on of
N-[2-[4-[[4-(3, 4-di chl or ophenoxy)-1- 20
pi peridinyl]nmethyl]-1-piperidinyl]ethyl]-1,1,1-trifluo
r o- met aRnedibs-9P adEk d@ble I) were prepared analogously to Example 67 from the

appropriate amine.

EXAMPLE 73
This Example illustrates the preparation of methyl (2R)-2-(4-{[4-(3,4-
dichlorophenoxy)piperidin-1-ylJmethyl } piperidin-1-yl)propanoate
Diethyl ether (10 mL) and dimethylformamide (2 mL) were added to 4-(3,4-
dichlorophenoxy)-1-(piperidin-4-ylmethyl)piperidine (0.32 g) and the mixture was
sonicated (cleaning bath) until it became clear. Methy! (25)-2-bromopropanoate (0.16 g)

and triethylamine (0.6 mL) were added and the mixture was stirred at room temperature
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4-[[4-(3,4-D chl orophenoxy) - 1- pi peri di nyl ] met hyl ] - 1- pi
peri di neet hanam ne (0.28 g) in dichloronethane (25 nlL)

woa@4ozobed to - 78C under nitrogen, and triflPCI/SE2003/001425

anhydride 0.35 nL) was added dropwi se. After 5
ninutes the reaction was quenched with excess aqueous

evap S e}gj Ilétcu;]t% » m~AR @%\@8&529 Wgﬁ@&é’é extr2H with diethyl

e product
ethoe r'Be- cpbtasbethlﬁb)@s(\Q&%@MWb?ﬁ@Mﬂib@%MMd @ilte94d and concentrated

8%%815% (%gregs%;/% '\%%\V@? g‘@»—'gl)%o&%%og hi gl\e/re e ct:hr})rlnatography,
51%1&6@ #8th 95H N\ éfcgmgyéthlnezsmét%liﬁoqualueo&s athnionde tB%we the title
(3H,°m, 1.79 (2H, d), 1.85 - 1.95 (2H, m, 2.18 (2H
dmpaungss @alejil (OR5 2. 35 (2H, td), 2.57 - 2.74 (4H, m,

3.11 30 4.19 - 4.43 (114, m,

6. 79 WQ%{JJI)(%%%%&/%M d), 7.28 (1 H d) Exanpl es

103 and 104 (Table 1) were prepared analogously to

Exanpl e 102 from the appropriate amnes. 38 WO

2004/ Bzaogles PETO md@m@g epsprepges aalggously t@Ezfampledﬂ

X NECMNMMMv~M-~OIl _ Nx pNNOO d x M
N N x x 00 Oo -; I~i~dam x du' MA M '"C7r N" NM
N

NgENXNMNX N x NEX)QM‘PLI‘EW OOpr NNxx b
cN:\ [ N E@St%ampégllw%tewh@ JP?@P% aklomof ﬁ[@c@pﬂ @Chqufmf@wwl-
Hperldlhyl]methyl]-l -piperidineacetic acid.

Methyl 4-[[4-(3,4-dichlorophenoxy)-1-piperidinyl]methyl]-1-piperidineacetate
(0.135 g) and lithium hydroxide (0.136 g) in 3 :1 methanol/water (2 mL) was stirred at RT
for 16 h. The reaction mixture was acidified to pH 4 with acetic acid and purified by
HPLC (10% MeCN/90%NH,OAc aq (0.1%) gradient to 70% MeCN/30%NH40Ac) to
provide the title compound as a white solid (0.030 g).

MS [M+H]" (ES+) 401/403.

'"H NMR §cpsopy 1.52 (2H, qd), 1.72 - 1.92 (3H, m), 1.98 - 2.09 (4H, m), 2.34 (2H,
d), 2.38 - 2.45 (2H, m), 2.72 - 2.83 (2H, m), 3.01 (2H, td), 3.56 - 3.67 (4H, m), 4.35 - 4.49

(1H, m), 6.90 (1H, dd), 7.11 (1H, d), 7.39 (1H, d).

Examples 78-86 (see Table I) were prepared analogously to Example 77 from the

appropriate ester.

EXAMPLE 87
This Example illustrates the preparation of methyl 4-[[4-(3,4-dichlorophenoxy)-1-
piperidinyllmethyl]-o,ai-dimethyl-1-piperidine propanoate
To a stirred solution of 4-{[4-(3,4-dichlorophenoxy)piperidin-1-
ylJmethyl}piperidine (0.175 g) and 2,2-dimethyl-3-oxopropanoic acid methy! ester (80 mg)
in THF (0.5 mL) was added sodium triacetoxyborohydride (162 mg) and acetic acid (0.041
mL). The reaction mixture was stirred at room temperature overnight. Saturated sodium

bicarbonate solution (30 mL) was added and the product was extracted into ethyl acetate (3
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W@l 2004/029021 b

Xx 0000 E'"CO0O NNOOA™GEI7 M A
Mxd ¢cVbMI~0~Our~N~”"_ 7"
ANNNI Z 001 Nr- 0000 O HET/SE1003/001425
ccl i xr- N-4 NWx r'~dii 00 Nx jr~-E ~1i x_ trEw
dN ZgNa gMdI~-QQUMMUUNN-~" ~-OM-~0O

ﬁlc\Q[(an) ~Ohe &’orﬂblﬁe& @r(g%nfces wfeg\lvﬁihe/ﬁ\)/@h ere)(ld) mtﬁl‘é[nh drlgl tMeS0,),
cljltenqd qnd(gv'apcprateq; tleave amoil (O 4+7 N)).' A'poi;ﬂldh (OQSA gJw@s jpurifed by HPLC

Bt e 56 451 B0 eisien 15 5% N cRigSPlvRQAS ongive the tide

Noffrpolit M daoiMd.012 g).

MS [M+H]" (ES+) 457/459.

'H NMR dcpasy 1.15 (6H, s), 1.16 (1H, qd), 1.34 - 1.45 (1H, m), 1.58 - 1.62 (2H,
m), 1.62 - 1.66 (2H, m), 1.71 - 1.82 (2H, m), 1.90 - 2.00 (2H, m), 2.07 - 2.16 (3H, m), 2.16
-2.26 (2H, m), 2.45 (2H, s), 2.60 - 2.70 (2H, m), 2.70 - 2.77 (2H, m), 3.65 (3H, s),4.18 -
4.27 (1H, m), 6.74 (1H, dd), 6.99 (1H, d), 7.30 (1H, d).

M ~d" "' =" uoO
UNAA~AYy AE
N

Examples 88 & 89 (see Table I) were prepared analogously to Example 87 from the

appropriate amines.

EXAMPLE 90

This Example illustrates the preparation of 4-[[4-(3,4-dichlorophenoxy)-1-
piperidinylJmethyl]-o,0-dimethyl-1-piperidine propanoic acid.

To a stirred solution of methyl 4-[[4-(3,4-dichlorophenoxy)-1-piperidinylJmethyl]-
o,0-dimethyl-1-piperidine propanoate (0.080 g) in THF (1 mL) at RT was added
potassium trimethylsilanolate (27 mg). After 16 h the reaction mixture was incomplete and
further potassium trimethylsilanolate (27 mg) was added. After a further 1 h the reaction
solvent was evaporated and the residue was redissolved in acetonitrile and purified by
HPLC (5% MeCN/95%NH,0Ac aq (0.1%) gradient to 60% MeCN/40%NH,0Ac) to give
the title compound (0.036 g). |

MS [M+H]" (ES+) 443/445.

'H NMR &cp3opy 1.22 (6H, s), 1.47 (2H, q), 1.68 - 1.81 (2H, m), 1.79 - 1.88 (1H,
m), 1.93 - 2.05 (4H, m), 2.27 (2H, d), 2.33 (2H, t), 2.67 - 2.76 (2H, m), 2.95 - 3.02 (2H,
m), 3.04 (2H, s), 3.45 - 3.52 (2H, m), 4.33 - 4.42 (1H, m), 6.87 (1H, dd), 7.08 (1H, d), 7.36
(1H, d).

Example 91 & 92 (Table I) were prepared analogously to Example 90 from the

appropriate esters
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dx NOO dx vclOOny ~M NNMEXxxi M~x d NOO N
-- X NM NNNNN x " ~+cllx~rx to\,p kns"'
woR@a/02204Kk N O Mb NN, C MWN mu 00 -r OPCTNNSERODB/O01425
Nm 71 -.r Nooxrn" N NEx -d OO NNM NLh M~
EOL" knvl NLhnLn NNNx MUdi _U . d"'O- U

ot x 20 a0 ca N CMHERY Y %) R0 o
t o LnTha)Exampg ilDtdates the pReépakatieh of 4H[47(B,4-IThchlorophenoxy)-1-
piperidinyl]methyl]-1-piperidine propanoic acid dihydrochloride

To a stirred solution of 4-{[4-(3,4-dichlorophenoxy)piperidin-1-
yl]lmethyl}piperidine (0.175 g) in isopropanol (0.4 mL) at RT was added acrylic acid
(0.038 mL). After 16 h the reaction mixture was purified by HPLC (5%
MeCN/95%NH.OAc aq (0.1%) gradient to 50% MeCN/50%NH,0Ac). Tre‘atment of the
product with 2 M HCI at 40 °C for 15 min followed by evaporation left a yellow solid.
This was triturated with diethyl ether (3 mL) and the residual solid was partially dissolved
in 4 : 1 dichloromethane/methanol. The supernatant was evaporated to provide the title
compound as a solid (0.014 g).

MS [M+H]" (ES+) 415/417.

'"H NMR §p20) 1.63 (2H, qd), 1.91 - 2.05 (1H, m), 2.09 - 2.21 (2H, m), 2.26 (2H,
d), 2.29 - 2.36 (1H, m), 2.40 (1H, d), 2.87 (2H, t), 3.08 (2H, t), 3.14 - 3.22 (2H, m), 3.29 -
3.40 (2H, m), 3.44 (2H, t), 3.52 (1H, d), 3.64 - 3.79 (3H, m), 4.61 - 4.70 (1H, m), 6.96 -
7.03 (1H, m), 7.24 - 7.29 (1H, m), 7.50 (1H, d).

EXAMPLE 94
This Example illustrates the preparation of 4-[{4-(3,4-dichlorophenoxy)-1-

piperidinyljmethyl]-1-piperidinebutanoic acid.
4-(3,4-Dichlorophenoxy)-1-(4-piperidinylmethyl)-piperidine (0.20 g) and methyl 4-
bromo-butanoate (0.10 g) were dissolved in acetone (20 mL) and potassium carbonate
(0.08 g) was added. The reaction mixture was stirred for 16 h at room tempefature. The
reaction mixture was filtered and the solvents were evaporated to give the title compound
(18 mg).
MS [M+H]" (ES+) 443/445

Example 95 & 96 (Table I) wre prepared analogously to Example 94 from the
appropriate halo esters.

Examples 97-99 (Table I) were prepared from the appropriate esters by the method

of Example 25.
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This Example illustrates the preparation of 4-(3,4-dichlorophenoxy)-1-[[1-(2H-

tetrazol-5-ylmethyl)-4-piperidinyl]Jmethyl]-piperidine

4-[[4-(3,4-Dichlorophenoxy)-1-piperidinylJmethyl]-1-piperidineacetonitrile (0.26
g), azidotrimethylsilane (0.5 mL), dibutyltin oxide (0.17 g) and toluene (10 mL) were
heated together at 110 °C, in a sealed tube, for 20 hours, cooled and evaporated. The
residue was dissolved in methanol, and filtered through reverse-phase silica to remove the
tin by-products. The product was further purified by reverse-phase HPLC (25%
MeCN/75%NH40Ac aq (0.1%) gradient to 95% MeCN/5%NH,OAc). This gave the title
compound as a solid (0.24 g).

MS [M+H]" (APCI+) 425/427.

'H NMR dcp3op) 1.16 - 1.38 (2H, m), 1.71 - 1.84 (5H, m), 1.91 - 2.05 (2H, m),
2.37-2.49 (2H, m), 2.50 - 2.69 (4H, m), 2.79 - 2.98 (2H, m), 3.20 - 3.25 (2H, m), 4.12
(2H, s), 4.33 - 4.46 (1H, m), 6.81 (1H, dd), 7.04 (1H, d), 7.29 (1H, d)

Example 101 (Table I) was prepared analogously to Example 100 from the

appropriate nitrile.
EXAMPLE 102
This Example illustrates the preparation of N-[2-[4-[[4-(3,4-dichlorophenoxy)-1-

piperidinyl]methyl]-1-piperidinyl]ethyl]-1,1,1-trifluoro-methanesulfonamide
4-[[4-(3,4-Dichlorophenoxy)-1-piperidinylJmethyl]-1-piperidineethanamine (0.28
g) in dichloromethane (25 mL) was cooled to — 78°C under nitrogen, and triflic anhydride
0.35 mL) was added dropwise. After 5 minutes the reaction was quenched with excess
aqueous ammonia solution, warmed to room temperature, and evaporated. The product was
purified by reverse-phase HPLC (25% MeCN/75%NH,OAc aq (0.1%) gradient to 95%
MeCN/5%NH4O0Ac). This gave the title compound as a solid (0.08 g).
MS [M+H]" (APCI+) 518/520.
"H NMR &cpsopy 1.25 (2H, dd), 1.54 - 1.72 (3H, m), 1.79 (2H, d), 1.85 - 1.95 (2H,
m), 2.18 (2H, d), 2.25 (2H, 1), 2.35 (2H, td), 2.57 - 2.74 (4H, m), 3.11 (2H, d), 3.25 (2H, 1),
4.19-4.43 (1H, m), 6.79 (1H, dd), 7.00 (1H, d), 7.28 (1H, d)

Examples 103 and 104 (Table I) were prepared analogously to Example 102 from

the appropriate amines.
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2004/ 029041 PCT/ SE2003/ 001425 EXAMPLE 105
Phar macol ogi cal Analysis: Calciumflux [Ca 2+]i assay

Human eosi nophils Human eg’mpgﬁll%were i solated from
EDTA anti coagul ated peri phera ood as 5 previously
BesoridegictlHams wlis: dtal@hm, fluk. [Carffiumohy  Met hods, 1991,

45 105 110 The cells were resuspended (5x 106
ded with 5M FLUO 3/ AM + Pl uronic F127

2. 2| I Hikaak %ilﬁ&;&ﬂﬂ@rw@é %@ﬁ@d ﬁ%'@f@ﬁﬁmgﬂﬁﬂeﬁ%ﬁgﬁeﬁ?ﬂ blood as
(LKS; Nad 118 8mM gl ucose 5.5

BeSiotply ld@tcr@nM(HHEPE@ azomwnn@a@zmahm SS3aS.005- 19). The cells

Peis esiiperiien f o0 L Bind e TG A+ Biyrgnic F127
£ g pesa B PG PO i) et s, Mgson
Q.BolV,-ghadogs 6 5enyd| Hb£20 £ §. SimvBaoT IaimiA, HIEJPES@@TDM, CaClp 1.8mM, BSA

pre-incubated with
0.1%, pH 7.4) for one hour at room temperature. After loading, cells were centrifuged at

200g for 5min and resuspended in LKS at 2.5x1 0° mL"'. The cells were then transferred
to 96 well FLIPr plates (Poly-D-Lysine plates from Becton Dickinson pre-incubated with
5uM fibronectin for two hours) at 25ul/well. The plate was centrifuged at 200g for Smin
and the cells were washed twice with LKS (200pl; room temperature). ’

A compound of the Examples was pre-dissolved in DMSO and added to a final
concentration of 0.1%(v/v) DMSO. Assays were initiated by the addition of an Asg
concentration of eotaxin and the transient increase in fluo-3 fluorescence (lgx =490nm and
Igm = 520nm) monitored using a FLIPR (Fluorometric Imaging Plate Reader, Molecular
Devices, Sunnyvale, U.S.A.).

Compounds of the Examples were found to be antagonists if the increase in
fluorescence induced by eotaxin (a selective CCR3 agonist) was inhibited in a
concentration dependent manner. The concentration of antagonist required to inhibit the
fluorescence by 50% can be used to determine the ICsq for the antagonist at the CCR3

receptor.

EXAMPLE 106

Human eosinophil chemotaxis

Human eosinophils were isolated from EDTA anticoagulated peripheral blood as
previously described (Hansel et al., J. Immunol. Methods, 1991, 145, 105-110). The cells
were resuspended at 10x10° mL"" in RPMI containing 200 IU/ mL penicillin, 200 pg/ mL
streptomycin sulfate and supplemented with 10% HIFCS, at room temperature.

Eosinophils (700 L) were pre-incubated for 15 mins at 37° C with 7 pl of either

vehicle or compound (100x required final concentration in 10% DMSO). The chemotaxis
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5Mfibronectin for two hours) at 251/well. The plate
was centrifuged at 200g for 5mn and the cells were
woa®heekosivi ce with LKS (2001; room tenper at ur epCT/$E2003/001425
conmpound of the Exanples was pre-dissolved in DVSO and
added to a final 15 concentration of 0.1%v/v) DVSO
ABB8YChateI B, Bl pE QdeLQMpﬂbBﬁ wdbideamn Oafddﬁi% ?. of a concentration of
concentration of eotaxin and the tran i ent rease
~ feptaging0.1 o dPerE\d énsdeqtivEX. CRID Qrumishnder thﬁm)nccﬁﬂ@nasr) range) containing

ﬁecgagfintraﬁ/a t%?%r}aqu%% gﬁn%%éo J&ingpl(les[}@ar%lo \%}1? tloa}ihg lower wells of

GNERuTMES i Phlateh efh@i‘ﬁfép 'w%§ tHeR éﬂ’acte&’ Wogk tflé’w@ﬁs th{/ ?ﬁﬁf‘(‘)lseto%nophﬂ

if the increase in | uor éscence i nduced eot axi

5 (saspeefiern tvievecaddERBO Ehg(mp) sf the iidsr. | THY Klhteehsiifcudated for 1 hr at 37° C in
gﬁﬁucent rati on dependent manner. The concentrati on of

FUORPRINEBHAT PEA A5 ARSI €00 A0S heTs ie8ken ceerngiaxis.
50%
ot g e Bedifitoh i 3 SO 08 ol SRaled yblfefuily aspirated from

laboreerthe G emapidiscacdedmithaxXiler iasravasted sinoe with [phovphae buffered saline
ated.fro TA anti coa ul at ed peri pheral bl ood
@3@ S BOCEN] BRBAPAHESIe G0 ANl heuel fad igraed
10 ﬁ@ﬂtﬁe fﬂ{%ggvere]&%?te%gjg c%%@{n %a;{Bﬁ‘R 'g%lﬁjxgsfor Phfifs at r%%rB temperature)

resuspended at ont al ni ng
gl theifilise ranedvediand tROMpgynaraht trmfestedeptamywé:lhoﬁw Dé-astell plate

AR iRy BT gtrelh praared b € nadliohoba EPTBS fppigining 0.5%
titoh'x 1@0%1t1$1w3d by Rfo Sdidedr fre\éfé?dhﬁlg&gob@%)%%%% WaH8&n added to

TGQUI red final concentration In
tieenptraxtiast. BE NOI200ALG29041s PCEASE 0831 0ALARS agloading to the

s SR T B P AL E 08} L5, B35, Bsach imopn

pabeehiVR MR MeQBpsthai@er this concentration range)
containing a concentration of a conmpound according to

t he E&ampperdsof tls@Emples vetetfeundindre apagbgisisfof eptagin mediated
X The ter ced over
MRS GhlgboR b Gpradidr s shirert o By A Y Hanofified 1o he
tighttdiehd @puof cirhe. Meatielng hbeoekatfionas ebsihag@etd B give 50%
1 hr at 37 Cin a hunidified i ncubator with a 95%
20 ehemataxiin the presercsios phsense af Jampashenenakles she apparent affinity of the
gg;]q]é that had not m grated, was
caret g}jfy asp??%?%daq?r%l?nd above the filter and
di scarded. The filter was washed once with phosphate
buf f er ed—salinre—{(PBS)——cont-ai-ning—5M-EDTA to renove
any adher Eaempler | 4. Cel% shitiken HaldMi grated 10 through
the filjter WETE petietedtby 8 ntrifougatipn (300xg for
5 mns |at room tenperature) §nd the filter renoved
and the supenatant transferpgd to each Wwell of a
96-wel lLplate (Costar) The pelleted cells were |ysed
by the |addi tlpon off 28 pl of F@BS cont ai ni hg 0.5%
Triton )\J.UU ott+owed—by—two ctes—of—freeze/ t haw ng.
The celll §gte was t hen addgzi t he supernat ant.
The nurrber of eosi nophiTs mgr atl ng was quantified
according to the 15 nethod of Strath et al., J.

| nmunol . l\/bthods 1985, 8BXAMBLBYOheasuring

25 umea-pﬁz Jsolated trachea
(See for example, Harrison, R W.S., Carswell, H. & Young, J.M. (1984) European
J. Pharmacol., 106, 405-409.)
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per oxi dase activity in the supernatant. Conpounds of
t he Exanples were found to be antagoni sts of eotaxin
wore@itar®wdi human eosi nophil chenptaxis if the PCT/SE2003/001425

concentration response to eotaxin was shifted to the
right of the control curve. Measuring the
caviglenttiaé Denk@f Hadt axhined-eipy i(230¢) erdiiled bPYe@tal dislocation and
chenotaxis in the presence or absence of conpounds

the waplgrasBea iwEoxppanéat clagringine gdhsrent gannesbrgp besHathe frachea was cut

_ | . o b bt '
o g £ 5 S BTSSP Ly Mo . rg
contaiirfing Kiehd-He¢melkraoluGer of tie felkampk @pmblagition anM)RNYCS! 17.6, NaH,PO,
Carswell, H & Youn J. M Cg21984) Eur opean _J.
0.9, Nkl Aneo D, Mess | 24682 47 GO Gusbglagssdola 1Ttie butfer was
. / | bi ki_ Q- .
i TASEISRSLBEIER LS DI, B HBAAL 1 g s

the Kadd sblu€ioni®bR vértaiehelaphenoV egoohf hesclechaadidn® thégynthesis of cyclo-
adherent connective tissue, the trachea was cut _into .
OXygeflase PIORHCIS e ik HEgheahihest e 8UPER4ad| beeendnaPaimligh uagrien wire
ookl 338 sSHGRTRPEF O Bt Bedie < SH DR, B Uins RO I Biret t0 sationary
suppdrivi) the bie@h bhth? . @hanbldHa ROetBe rss whizhexaBd@borD2-chgdelSekonic flat
1.2, KC 5.4, CaCl2 2.6 and glucose 11.1. The buffer
bed chAE 19¢8195t%i ned at 37C and gassed with 5% CC2 in
Expegﬁ?égﬁp%rolt&ggnet hacin (2. 8M was added to the Krebs
solution to prevent devel opment of snooth nuscle tone .
duet thebegdieniay of haki expefimental force@f y g avea spplprdad ke Bssughand this was

. tracheal _ri ngs wer.e, suspende t ween t rallel ..
reins (G EGh OO HGURG N Ut WS CREY Koes RBR WSaspieved
Subséc{ﬁ@ﬁ@}t,rai GnfudifR HidtAN e 6 fdenBRGor dPeecOtBYEA]) lc@rv@ was constructed at 0.5
stationary 10 support in the organ bath. Changes in

logio usio sretnents,on eachviissee. r Biegisdeas voaie sheatvashed andeanpredmately 30
. flat ed chart .recor.der i o]¢ .
minuep Bl B Ffleb ERRHCE  up RSP TR ed? TG Carthousion

perio@BPb0 8niites 4 fohd EHUGSuARAydspeffomRal toridtaainet ed over a
60 mnute equilibration period until a _steady resti%%mm

t dratiAROTaRERP @R eres eaytslas Aot qeplagy of thefirat Guyye ma
Datagﬂ.uﬁgs I ne concentration effect (E/[A]) curve was

constructed at 0.5 logio unit increnents, in each

t iBguameitabElAS sues darrvecrt hedlywd Stettle anchosgrprf @xtimatieg the

30 mnutes |ater, test. conpound or vehi cl 20% DMSO
potengigs (Bhgelt a5 9/au g " FIFCIPREICE GHC PFSFIBY S g9 compotnd.
Affinm/ g]%‘%zﬁisvﬁgle? %{;@Qtdco%ﬂdﬁhd&%&‘é%u% u%{yf&[dﬂﬁﬁed Wing the following

ntract’i on response e recorded as a
equatjyer cent age of the first curve maxi num 20 Data

anal ysi s log(r-1) = log[B] + pAa
where r = [Also in presence of test compound/[A]so in absence of antagonist and [B] is the

concentration of test compound. Compounds of the Examples were found to be H1 antagonists.

EXAMPLE 108

Histamine H1 receptor binding activity of compounds of the invention was
assessed by competition displacement of InM [3H]-pyrilamine (Amersham, Bucks,
Product code TRK 608, specific activity 30Ci/mmol) to 2j1g membranes prepared from

recombinant CHO-K1 cells expressing the human H1 receptor (Euroscreen SA, Brussels,
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Experimental E/[A] curve data were anal ysed for the

pur poses of estimating the potencies (p[A50] val ues)
w@poohioztoam ne in the absence and presence of tPET/SEXD3/001425

conmpound. Affinity (pA2) values of test conpounds

wer e subsequently cal cul ated using the follow ng

elgelgtuino prodst cwig(ES-390-M)li0ghda) buffeAB0wMe meis pE7 i AbSBining 2mM

[ e ce of test conmpound/ [ Al 50 I n absence of
alg%ngo 2?@?19%%?&“[88%1 S0 N é@h @k heriabrpot tempsrature.
conmpound. Conpounds of the Exanples were found to be
H1 antagonists. EXAMPLE 108 30 Hi stam ne Hl receptor

bi ndiExgmedd i vi ty 8fl pddnfiodnsds] of the invention was
assessed—-by—¢corpetitiondisplacenent of I nM
[3H - pyrilam ne (AnersHem Bucks, | Product code TRK
608, specifi¢ activity;30C7/Tmot)—to 2g nenbranes
prepared from reconbinant CHO Kl cells expressing the
human HB receptor (Eur@sicreen SA, Brussels, 58 WO
20040629041 PCH-SE2003/.001425___Bellgi um product code
ESt 390- I N} assay buf 7 &r (50MM Triis pH 7.4 containing
2 NOEL2 P ™M NaCl) for 1 hour
at | room tenperature. Exanple HL pKi /[1328_S] 1 7.2
2 7.5 7.4 47.0 57.1 67.7\77.1 87.3 97.5
10-6.6—11-618 12 6 7 13 7 6 14 7.6 15 7.6 17 8.0
18/ 7.8 719 81 42 8.07-169 6.9

8 7.3

9 7.5

10 6.6

11 6.8

12 6.7

13 7.6

14 7.6

15 7.6

17 §.0

18 7.8

19 8.1

42 8.0

69 6.9

77 6.9

78 6.7

82 7.0

84 6.7

100 7.4

103 7.7
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WO 2004/ 029041 PCT/ SE2003/ 001425 Schene 1 To prepare
w@ormpoeseds of formula (1) wherein Z is CO2R3 RCEEXI003/001425

HOST /DVAP R, X N HO LRc Rc O 0 Al kene netat hesi s

OH eg G ubbs catalyst O .6Rc R-i X RX GsO4 / N net hyl

nor phol i ne N Oxi de (NM\/O) | stdnmeCGNConvent i onal

coupling Rc eg EDC HOST 7 DMAP 0 OH OH Pp(QAc) 4 /

ﬁqpfemcgmovndx;ﬂéfwmw (D) wheRin-XiCFORDA 2 N \N
Rc Re 0 OZ NaBH(QAc)3 / Et3N Y' /THE R ~X N~RZ Rb

not H R a |\-GNcOn¥éZ N Re, R
/ DMAP R

RC

HO

eg Grubbs catalyst

ri- % ' 0s0, / N-methyl morpholine
N-Oxide (NMMO) /
NH _

Conventional coupling
eg EDCI/ HOBT / DMAP

Pb(OAc), / Na,CO,/
1/X\@ \,l/ BH, / THF / reflux 1/X\OVQ CH,Cl, S

NaBH(OAc), / Et;N

. y4
Y/
1/X { THF X /’\ , R°notH
/Z ’ \G\/O i H
N
RC

J Alkene metathesis

HNT Lo R2
used immediately, not isolated Rb not H
hydrolysis,
eg HCl aq at 80°C
NaBH(OAc),; or NaBH,(CN)
/ MeOH or EtOH Az

2
%R Rb:H

a

eg HCl ag at 80°C

prepared from alcohol and Tf,0

QHZCB / pyridine / 0°C
Z
-— Y/ V4

[ hydrolysis,

/
X
X TO R
R NH Re not H
u CH,Cl,
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H2ZN a Rz R wused imredi ately, not isolated R Rb not H
hydrolysis, eg HCI ag at 800C NaBH(OAc)3 or

WORMBHBLEHN) / McOH or EtOH ~'Z X HZN a R2 Rb PCHSRAN3/001425

"CNRa R Rb = HRNRC hydrolysis, eg HCl aq at
800C prepared from al cohol and Tf20 C12 / pyridine /
OcCizZ,Z YiiXTIO Rz R~cKa¥f2 R NH Rb not HN
CHZCIZ N Rc Rb not HRc Ra=H 5 60 WD 2004/ 029041 -
PCT/ SE2003/ 001425 CLAIMS 1. A conpoundso{mf or mul aX
[): . -AY R2 "'Z erein:
i(lé)d—éc%(ﬁ%@d&fwg}, S(O2 or NR3; Y is a bond,
C1_6 al kylene (optionally subgfituted by Cl_4 alkyl or
phenyl), phenyl ege \ONA| ubstituted by

hal ogen, hydr &Y, 4 al iy CIy 4 alkoxy) or(g

het erocycl yl ene (opt N\ona)ly substi tut by hal ogen,
hydroxy, Cl 4 alkyl or Cl 4 10 IH?yZ\

- R® Y\Z

wherein:

X is CH,, C(0), O, S, S(0), S(O), or NR*:

Y is a bond, C).6 alkylene (optionally substituted by C).4 alkyl or phenyl),
phenylene (optionally substituted by halogen, hydroxy, C).4 alkyl or C;.4 alkoxy) or
heterocyclylene (optionally substituted by halogen, hydroxy, Cy.4 alkyl or C;4
alkoxy);

Z is CO,R®, NHS(0O),CF;, S(0)20H, OCH,CO,R" or tetrazolyl,

R'is hydrogen, Cy.6 alkyl, aryl or heterocyclyl;

R%is hydrogen, Cy6 alkyl, aryl or heterocyclyl;

R* and R are, independently, hydrogen or C4 alkyl; or when R? is aryl or
heterocyclyl R* may be Ca.3 alkylene forming a ring with an ortho position on R%;
R° is hydrogen or hydroxy:

wherein, unless stated otherwise, the foregoing aryl and heterocyclyl moieties are
optionally substituted by: halogen, cyano, nitro, hydroxy, oxo, S(O)pR4,
OC(O)NR’R®, NR'R®, NR’C(O)R'°, NR''C(O)NR?R 3, S(0),NR “R",
NR'®S(0),R"7, C(O)NR'*R ", C(O)R*, CO,R*, NR*CO,R?, Cy6 alkyl, CFs, Cy6
alkoxy(C\.g)alkyl, C,.¢ alkoxy, OCF;, C alkoxy(Cj.g)alkoxy, C,.¢ alkylthio, Cyp.g
alkenyl, Cy. alkynyl, Cs.io cycloalkyl (itself optionally substituted by Cj.4 alkyl or
ox0), methylenedioxy, difluoromethylenedioxy, phenyl, phenyl(C,.4)alkyl,
phenoxy, phenylthio, phenyl(C,.s)alkoxy, heterocyclyl, heterocyclyl(C,.4)alkyl,
heterocyclyloxy or heterocyclyl(C).4)alkoxy; wherein any of the immediately
foregoing phenyl and heterocyclyl moieties are optionally substituted with halogen,
hydroxy, nitro, S(0)q(C\.4 alkyl), S(0);NH,, S(O);NH(C;.4 alkyl), S(O);N(C/.4
alkyl), (and these alkyl groups may join to form a ring as described for R® and R®
below), cyano, C,.4 alkyl, C,.y alkoxy, C(O)NH,, C(O)NH(C,.4 alkyl), C(O)N(C.4

alkyl)a (and these alkyl groups may join to form a ring as described for R® and R®
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Z is CO2R6, NHS(0)2CF3, S(O) 20H, OCH2CO2Rb or
tetrazolyl; R is hydrogen, Cl1 6 alkyl, aryl or

whedoaozoyel yl ; R2 is hydrogen, Cl1_6 al kyl, aryPCDBE2003/001425

heterocyclyl; Ra and Rb are, independently, hydrogen
or C1_4 alkyl; or when R2 is aryl or 15 heterocyclyl

Ra naybdlxm)C?:CBHaUQé @lmeaugm 'NH@(C@((E'P&QkM tI\FH\A%{bl)g("c‘ ey,

position on R2: rogen or hydr oXy;
unl essC&d é@leioﬁlbﬂhé?ﬁmos )CHshe foregoing aryl and

het | [ bstituted b
ne ggg%a %grenﬂd%enggntgh@d} 0%l o(r)l)e(lo yS?%) ER|4 u’ ed by:

0C( O) NESRE, RINRT, 6, RNR '€(10) RLG, R MR 6 3R19 B2 R2! 40q R
S(0) 2NR14R15 20 NR12JS(O)2R17 C(O N R%hl\gzm@g’(lc{)) Ryo: R and R™are,
C02R2 10 qu@%@;@giroggil 61- aalﬂgy] (optBmally Ghibstiguted by halogen hydroxy or

Z: tgg/d(%i )Q;A@aill@ﬁ& CI?%?(S%QK(WX P%%'l:aéﬁﬁgpgglpqunsypsntuted by

C2_6 d‘lhl%ﬂW'hyd@_Ylﬁ)ltI@yNﬂ—QﬁNHydj Ldikgg t ¥ th
substituted by Cl 4 alkyl or OX0 ’ﬂ’?ne(cﬁg é‘ﬁ’% oxyt ese alkyl groups

di fl uél?addﬁ’t“rﬁﬂ VHRAIBERS d%ﬂ@éhf,@d forﬁgw elon) a$ (P4(C.4 alkyl),
et AR INB PR 8, U B8 L FEELE s o
Pm :j fmym §orClrid) ad dﬁsmyti]eed\rl]ﬁoe]?tztrl]r(rjd ﬁz?eel?m w@o Ci.4 alkyl, C,.4 alkoxy,
noi et | éﬁgﬁé C&@tﬁg‘z{i ?}Eé‘.l) bé(tq)N&@e@alW ?ﬁal{fh‘lhéﬁeﬁk}’l groups may join

hydr Omi/_IforIlﬁ'atrﬁrC% as%gﬁdgﬁ(lgggl\la&cd}iy%@ bel P}%ﬁ“ﬁ%gg&(@h s aligyD,

S( 0 2NH(CL. 4 ,
al kyl I@i@@b@m@}bﬂbNﬂﬂ@)i(ﬁfn amelkyDd)] GE)ES k), CRRbrfOTE;) or

R5 an

0 @&&%*ﬁ%oaty%aa%sﬁ)maté @/@o&en_by%pkwrytgo NH;, NH(C,.4
and hlReSEN Ik oo i

<(3Iescr| bgla fgltr mgS ;gyﬁgmmer&yal% 2004/ Oag’r glﬁo fb&ga%g as described

PCT/ s@z@ogpé@wz@w)b%@v@cl -4 @YD HS (WEITHEIS (D) NHT ) alkyl),

al ky()g;@gg: alf%éadgﬁ Syd 5 glpgk}%é%,lgﬁagﬂr?é/rmgas described for

or 2:RR&nd R’Sbelae) ano Ie844 a1, @%ngoggzlc(cﬁm BIG)NIRIA,, alkyl),
an

R?
i ndep%%gl Iy alkﬁ%@é@ éf’r?se etk ylberanRenay s fooleanlayring as described for

L e L R

substalkyl), 6 OOC 4 hadit yd)y €1F; ohPdiFgxy, nitro, NH2 NH(C1_4
| kyl N(.C )t I
ol n ARy MR VRR (AU BENRI B R S ey sedepndentl,

S(O
SE Og gfg%{ﬂﬁgf&)@ybl)s;eg k(%g%g}{élﬁé glggc‘g%%({ﬁhl@ %ﬁ%hﬁfﬂ%yﬁ k%ndme azepine,

j oi n merphelinm er piperezins thtelsgei dpsidnilbyr suBStitated biRaC hedliovpn the distal
cyanaq 1tr<§:1 4 al kyl, C1_4 alkoxy, C(ONH2, C(ONHC1_4
al k IH) %PO) N( C1 4 al kyl )2 (and these al kyI gr oups nay

j 0i N R RTIIR afd), NcASAERSE T, afyd
bel ow) . CCBH, CSZ( Cleﬁéhal k%p R }_&Stﬁﬁalmbﬁ@ e)d by halogen,

NHS( d))vé(om o Cah«wcjoaﬂ@(lbﬂfmczcls akdayl)) pheBFB(icelf Opi®allgsubstituted

Rglt gg&%ﬁ}% o a)drgx R]ttroop NP%,_@H(%H( %E?l& I{J&Dt 1-4 alky}l)g (and these alkyl
groups may join to form a ring as described for R> and R® above), S(0)2(C,.4 alkyl),
S(0)NHz, S(O)NH(C,.4 alkyl), S(0);N(C,.4 alkyl), (and these alkyl groups may
join to form a ring as described for R’ and R® above), cyano, C4 alkyl, C;4 alkoxy,
C(O)NH,, C(O)NH(C, 4 alkyl), C(O)N(C4 alkyl), (and these alkyl groups may
join to form a ring as described for R” and R® above), CO.H, CO,(C|4 alkyl),
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15 alkyl), N(C1_4 alkyl)2 (and these al kyl groups may
join to forma ring as described for R5 and R6

wWhetan)9045( 0 2(CL_4 al kyl), S(O 2NH2, S( O 2NH(BIT/84E2003/001425

alkyl), S(O2N(Cl_4 alkyl)2 (and these al kyl groups

may join to forma ring as described for R5 and R6

bel oWNHE Nk S

C( O NH( WA }Aﬂ b@)ﬂg(cgl 4Yg)| k%¥2 %ﬁ]@gwﬁﬂ‘ or OCFy) or

al kyl hgﬁewyglyhﬁsse feophonadlyfsobshitated bpgalagerd dydroixpemitrd ONH,, NH(C14

A e —

alkyl)f FCRAIARC 4B6F3) (@t natyly sty )
NR1® Or NR14R15, @) (@j @4 mé) d)epen?go)#??@“ﬁkn%l)a

4-7 mSﬁ%}gNé@l h@kﬂbzd@p@ rhe@e alk roggsernajd]ometo form a ring as described for

b per S NER RO b SRR OR B o

al kyl Co0)N(0.,dilsi)akand2hessi ley0 gedvips Bﬂay'?oﬂago ?(ﬁ?{l ?iRﬁgg ad @sscribed for
substitute

i ndependent Ly, opti onal |

hal oggﬁ"‘m ﬁbal?‘?i/)@h (B(le’ééyQﬁécy%lkblélNI;IEXO)(@!@(U@)ZI)ﬁNHS(O)z(Cl 4
al kenyjl ally substituted by

hal ogglrl%g,bh@g%g@ élk%]? eéIE (ﬁlﬁgép H( Cl 4 alkyl), NCL 4

al kyl d2an( Nnﬂ(idehtesmeoﬁIokylpha@mana\mkaﬂﬁyicée@tabld fliftlersofaor a solvate
ring s scribed for R5 and R6 above), S(O 2(Cl_4

al kyl§ erf—‘@g S(O 2NH2, S(O) 2NH(Cl 4 alkyl), S(O2N(Cl1_4

al kyl )2 (and these al kyl groups may join to forma

ring as described for R5 and R6 above), cyano, Cl_4

al kyl A compoupd Rmdylmed@(l ©)aNHz wigrén m—‘l(le:phahyhbp(t;dn)a Jly substituted
C(O al kyl )2 e al kyl groups may join

to fo&ﬁ%?alﬂg%é&i g{;@ ﬁ‘%}( R5 and R6 above),

CO2H, Q02(C1_4 al kyl), 62 V\D 2004/ 029041

PCT/ SE2003/ 001425  NHC( O?(Cl 4 al kyl), NHS( 02(C1_4

3l kyl 3 compoypdas daizneyin alI@FIIDFé’er)X

heterocyclyl (itself optionally substltuted by

hal ogen, hydroxy, nitro, NH2, NH(C1_4 alkyl), N(Cl_4

4l kyl AZofmpodnd hedainaldky bla@hQUQ@r B&hefedh R* bd ROARbAth hydrogen.
ring as described for R5 and R6 above), S(O 2(Cl.4
al kyl), S(O2NH2, S(O 2NH(Cl1 4 al kyl), 5 S(O)2N(C1 4
| kyl e u g
% g ASoRRO ITRRR T Lt 1 PR T b B LR GO 4
al kyl, C1_4 al koxy, C(ONH2, C(ONH(C1.4 al kyl),

O N C1 dth
(S, 15 A AR
COZ( Q)%pﬁor?ahl?%hﬂstltt H%Q)d. %@3}?5&)@ Cﬁgr (2R Bydrogen, Cy.6

_ 10 or an
N- OXI aflleylt Ibtmeb(bptlomal}az sphammd bythalgt, \Ciactiept @l akeal dr

ol ai neHCI e R AT PR oaiomle SRR OnERgeen, Crs i

substdrtyt,etkoxyd.t h hal ogen, Cl_4 alkyl or Cl_4 al koxy.
15 3. A conpound as claimed in claim1 or 2 wherein X
is 0. 4. Aconpoundasclalrredlnclalml 2 or 3

a/\,her eA compounn as c almeg 1 glzum Ii]y " o BF'5 wherein Y is phenylene (optionally
substituted by halogen, C,.4 alkyl or C,.4 alkoxy) or heterocyclylene (optionally
substituted by halogen, C,.4 alkyl or C,.4 alkoxy); R* is hydrogen; and R?is
hydrogen or C,.4 alkyl.
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20 5. A conpound as clainmed in claiml1, 2, 3 or 4
wherein Z is CO2R6. 6. A conpound as clainmed in claim

wQ@2002/028414 or 5 wherein Y is a bond or al kyl emer/SE2003/001425

(optionally substituted by Cl-4 alkyl); Rais
hydrogen; and, R2 is hydrogen, Cl1_6 al kyl, phenyl
(Spt i Aptdeysssiabptephiih £ cyphldeFesom il (14 addlkdhed iftldAm 1, the
al koxy or 25 NHC(O (Cl1_4 aFkyI)) or heterocyclyl

(opt i dHeGSyCEuPaY & 'ut ed by hal ogen, Cl1_4 al kyl or
Cl 4 a| laimed in claiml1, 2,
3, 4 %r i%gii%}]%gr%?% | sq%gﬁgr%}ﬁéﬁ@ (optionally
substituted by halggen, Cl1 4 alky or Cl_4 al koxy) or
het er ocycl yl ene ( TF‘OK | Yy 3Q subgtityted by hal ogen,
Cl-4 alkyl or Cl_4 al kox\); i sApydr dldn; afld) R2 i s
hydrogen or C1 4 alkyl. 6 2004 41

PCT/ SE2003/ 001425 8. A process for preparing a
conpoundVitf a ¢@yppeingd of fyrmzda i ned in claim 1, the
process conprising: a) coupIiDg a conmpound of formula
(I1)y: RLXNNH((IlI) 5wth an”‘orrpoupd of formula
(rer)y: La ,,,"k b (I11) WeOgRN L )5 a

suitabl e | eaving group; b)RwhenYRa is hydliogen and Z

s CO2Rb, reductive arnjnation of a conmpound (I1)

with a WJ’ﬁb%%rrds SfS”‘F%J?]i‘}P‘&“&lgWP’o 10 R2 Y .C2R b
(I'V) &/Heh R*FPhi o feh shddt kWEo,R°NreilQiR8S8RR &fa compound (IT)
NaBH( OAc) 3 and acetic acid, or’ NaBH3CN in a sultabl g
sol vent wigym ¢aomedunyg of sdrhowedViyy hydrol ysis of the

ester group; c) when Y is~a bond, R and Rb are both
hydrogen and Z is CO2H, a fjhree 15 conponent coupli ng
of a conpound of formul a,

formula (V) and (M): B CH w”%?g??é?“@/“’%%i ?{n ) O
wherein R® is Cy4 alkyl, in the presence of NaBH(OAc); and acetic acid, or
NaBH;CN in a suitable solvent, optionally followed by hydrolysis of the ester
group;
¢) when Y is a bond, R* and R® are both hydrogen and Z is CO,H, a three
component coupling of a compound of formula (II) with compounds of formula

(V) and (VI):

in a suitable solvent at a suitable elevated temperature;
d) when Y is a bond and Z is CO,H, performing a nitrile hydrolysis on a compound

of formula (XI):
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in a suitable solvent at a suitable el evated
tenperature; d) when Y is a bond and Z is CO2H,

w@esooegeing a nitrile hydrolysis on a conpoundPCRBEN3/001425

formula (XI): N RA RKXR2 N (XI) R 64 WO
2004/ 029041 PCT/ SE2003/ 001425 €) when Z is
t et r azolyhon Yl t [ :
w th OBy E R s T BeRER e R HED T KB Wi (CHoSi
t enper atrg Busby).Gheean Zlelvaedkltdaﬁ(p@amlés reacting a
conp nd. of f.0 oO.\ 2 R N

O " e 2 NE Gl g depout & foslaaatin:
tenperature. 9. A pharmaceutical corgositign which
conprises a conpound of the fornulaqﬁégthr 2 a
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11. A compound of formula (I), or a pharmaceutically acceptable salt thereof or solvate
thereof as claimed in claim 1, in the manufacture of a medicament for use in

therapy.

12. A method of treating a chemokine mediated disease state in a mammal suffering
from, or at risk of, said disease, which comprises administering to a mammal in
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formula (I), or a pharmaceutically acceptable salt thereof or solvate thereof as

claimed in claim 1.
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