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%Era? 51 ections are known to cause lung inflammation. It has been shown
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experimentally that the cornmon cold increases mucosal output of eotaxin in the airways.
Instillation of eotaxin into the nose can mimic some of the signs and symptoms of a
25 common cold. (See, Greiff L et af Allergy (1999) 54(11) 1204-8 [Experimental common
cold increase mucosal output of eotaxin in atopic individuals) and Kawaguchi M er af Int.
Arch. Allergy Immunol. (2000) 122 S1 44 [Expression of eotaxin by normal airway
epithelial cells after virus A infection].)
Chemokines are chemotactic cytokines that are released by a wide variety of cells
30  to attract macrophages, T cells, eosinophils, basophils and neutrophils to sites of
inflammation and also play a rble in the maturation of cells of the irmmune system.
Chemokines play an important rdle in immune and inflammatory responses in various

diseases and disorders, including asthma and allergic diseases, as well as autoimmune -
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20 The present invention provides a compound of formula (I):
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wherein:

X is CHy, C(0), 0, 8, S(0), S(O), or NR’;
Y is a bond, Cy.4 alkylene (optionally substituted by Cy.4 alkyl or phenyl), phenylene

-

25  (optionally substituted by halogen, hydroxy, C4 alkyl or C,.4 alkoxy) or heterocyclylene
(optionally substituted by halogen, hydroxy, Ci.4 alkyl or C,4 alkoxy);
Z is CO;R®, NHS(0);CFs, $(0);0H, OCH,CO4R® or tetrazolyl;
R'is hydrogeh, C\.¢ alkyl, aryl or heterocyelyl;
R* is hydrogen, C.¢ alkyl, aryl or heterocyclyl;



R is hydrogen or hydroxy; wherein, unless stated otherw se, the
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al ky a n e al kyl groups may join to forma ring
as descrlééﬂdﬁﬁwf’ﬁ'ﬁ ﬁsgd%ﬁa ‘hé . S(0)2(CL. 4 alkyl), S(O 2NH2,

S( O) 2NH( Of2 K5aRkRF )R, &Y, @)"QMCR‘MR”'@RWRWR’G adﬂ H‘ﬁﬁ%Rﬁlmwbﬁ@ups may

JOlntoformarlng as des 5 and ano, Cl.4

al kél 20 ﬁ indepengeitly, hyerege Z%YY%OE%@J M“%frﬁmd)by 1@&‘?@%@@& X% PRG 1}72
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S(O);N(CM alkyl); (and these alkyl groups may join to form a ring as described for R’ and

25  R®below), cyano, C14 alkyl, Ci alkoxy, C(O)NHa, C(O)NH(C1.4 alkyl), C(O)N(Cr4
alkyl), (and these alkyl groups may join to form a ring as described for R® and RS below),
COzH, CO4(C14 alkyl), NHC(O)C)4 alkyl), NHS(0)2(Ci.4 alkyl), C(O)(Cr4 alkyl), CFs or
OCF3) or heterocyclyl (itscif optionally substituted by halogen, hydroxy, nitro, NH,
NH(C1.¢ alkyl), N(C.¢ alkyD); (and these alkyl groups may join to form a ring as described

30 for R® and R® below), S(O)«(C1.s alkyl), S(O)sNHz, S(O)2NH(Cy.4 alkyl), S(O)}N(Ci
alkyl); (and these alkyl groups may join to form a ring as described for R and R® below),
cyano, Cy4 alkyl, C;.4 alkoxy, C(O)NH3, C(O)NH(C\4 aikyl), C(O)N(C).4 alkyl); (and
these alkyl groups may join to form a ring as deseribed for R® and R® below), COzH,



menbered heterocyclic ring, azetidine, pyrrolidine, piperidizg,
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di T er enRs QB COH! CONE, 4 AlRYS, 'NW%]O‘?@%%!I@DWH@@W.% KRYB OORING,.4
geonetric isonmers or tautomers). The presént 25 i'nvention covers all
such i so#fsyly Gh@r RCHar baterasgidditselfopsipnallysypwiptedbchaloggniadrexysal t s
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nal eat e, astdesdribad &or Rjand RF above)y RED)alCe.s akepb HS(00Ff HIQMNE(Crg alkyl),
th - f _sal | so_i t
Sl T oo SRS Ry i HEREI: B! Sy 3L boTolH 2Pk RO RO an
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fluorine, chlorine, bromne and iodi ne. Halogen i1s, for exanple,
f1 uori neP8Fchl orine. Al kyl groups and noieties are straight or
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carbon atons. Exanples of "al kyl groups are nmethyl, ethyl, 5 g-propyl,—
i so- propyl orCariain compoyrds of the present invention can exist in different isomeric forms ( iy
(such as enantiomers, diastereomers, geometric isomers or tautomers), The present
25  invention covers all such isomers and mixtures thereof in all proportions.
Suitable salts include acid addition salts such as a hydrochloride, dihydrochloride,
hydrobromide, sulfate, phosphate, acetate, diacetate, fumarate, maleate, tartrate, citrate,
oxalate, methanesulfonate, ethanesulfonate or p-toluenesulfonate. Salts also include metal
salts, such as an alkali metal salt (for example a sodium or potassium salt) or an alkaline
30  earth metal salt (for example magnesium or caleium).
The compounds of the invention may exist as solvates (such as hydrates) and the

present invention covers all such solvates,



Al kyl ene is a straight carbon chain of | to 6 carbons, which is
optionally substituted. Al kylene includes CH2 or CH2CH2, AaddARIEERT
substituted by alkyl (for exanple) it can be CH(CH3) or CH2C(CH3) 2.
Al kenyl groups conprise, for exanple, 2 to 6 (such as 2 to 4) carbon
atons. WO2B44RAPHESs of al kenyl groups are vinyl or aRGKSE200H0R1425 |
groups conprise, for exanple, 2 to 6 (such as 2 to 4) carbon atons. An
exanpl e of an al kynyl group is propargyl. In one enbobi ment cycl oal kyl
groups conpri sHalbganm@udes fidrifs cldbritks b@ntine Md iddine. Halogenlis & examfl},
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benz[ b] t hi enyl_ (al so, known as benzt hi enyl or benj zt hi_.gphenyl ),
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exanpl e i PE . .
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(al so known ain rgﬂ'%ég ﬁﬂg&@ﬁ@h@;ﬁ&@@; ch\?prmes flori 335 B RERAEHAZb ¥
2, 1, 3- benadiohiamtisand sy foreearagé, maneyeli¢.aCydodikenyhis aer example,

3-benzo adlaz U|noxalinyl di hydr o-1-benzopyryliunyl (for
exanp?og fé ‘P‘y‘ﬁ%ili ‘8& ¥ chrononyl noi ety),

3, 4-di hydro |Hnﬂﬂclbmmédwaim@yﬂhyi(for exanple in a
2-di oxo- 3, 4-di_hydr o- 1- benzot hi azi
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n
((Tor examplbge brinete 3utbr HhdRy ebiridis ot oot GndheRidGunsin hic B Méik K group

ui nol i nyl
a >::oz'nprmng nitrogen, oxygen and sulfur; or an N-oxide thereof, or an S-oxide or S-dioxide

25  thereof. Heterocyclyl is, for example, furyl, thienyl (also known as thiophenyl), pyrrolyl,
2,5-dihydropyrrolyl, thiazolyl, pyrazolyl, oxazolyl, isoxazolyl, imidazolyl, piperidinyl,
morpholinyl, pyridinyl, dthydropyridinyl (for example in a 6-ox0-1,6-dibydro-pyridiny]
moiety), pyrimidinyl, indolyl, 2,3-dihydroindolyl, benzo[b]furyl (also known as benzfuryi),
benz[b]thieny] (also known as benzthienyl or benzthiophenyl), 2,3-dihydrobenzfb]thienyl

30  (forexample in a 1-dioxo-2,3-dihydrobenz{b]thienyl moiety), indazolyl, benzimidazolyl,
benztriazolyl, benzoxazolyl, benzthiazolyl (for example in a 1H-benzthiazol-2-one-yl
moiety), 2,3-dihydrobenzthiazolyl (for example in a 2,3-dibydrobenzthiazol-2-one-yl
moiety), 1,2,3-benzothiadiazolyl, an imidazopyridinyl (such as imidazo[1,2a}pyridinyl),



i'soqui nol i nyl, dihydroi soquinolinyl (for exanple in a 07
2H i soqui nolin-1-one-yl noiety), a naphthyridinyl (for (g)}amﬁ Z’-P
[1,6]naphthyridiny| or [1,8]naphthyridinyl), a

di hydr hyridinyl (for exanple in a

IH[1,8 0‘fvnap :’]fldl n-4-one-yl noiety), a 10 benzot hF%EISE20P3mOI425

di hydrobenzot h| azinyl (for exanple in a 4H benzo[ 1, 4]t hi azi n- 3-one-yl

nown” as AP Ger BRI 025 ot kel e SGRA0 2 Bt ' °°
S-di oxi dg nattﬁhmﬁlad;émy} mﬁzdﬁrazﬁn alsetkﬁmumz D,B-Heﬂbfdjmdhazo@l) is, for

exanple, a |-qgxy- L ‘1bip dlnyl-l npound. . 15 Phenylene S
a phenyl qvm%jhpx;fﬁ# r@oﬂr‘l@nwmtl ATyh fmxewp e.lwe?uraaqra OgChramend ached,

and the gy, aaiyah. A2l Dbda ol Ayfor bRl in 4 RURKES y@&n&&&qms a

heterocyclyl ring joining the carbon to which, inter a

at t ached?.12aezothiaziny maiety). o pyrerclapyridinekSon sxrineple; Blpyragolpl3,4-blpyridinyl),
He R2
oo oY B it Ramii@n £ e pi2, B onle- TARAAY ifGlinhio 2 1S
an olr t hisopuwilinylb dihydroRRqeinelinyd ot ¢mamglefom aﬁHumqumﬂupl flu-mslrl nfcdety), 2
) 41.
crarm ¢ ARty AR SO SR B 5 <1
526 %' g fgahﬂdraﬂlw:mphthyglchcﬁmoz%mleen a ggﬂzslmmhmdéﬂﬁmew lhtbgdrﬂy)l ayl oxy.
2 pyid ay b, Guacebelob e irRBley) « FE-bonbat] digie-one-y

pyri dyl Oiﬁ)ée vénB[Bjikidagd (0,1 o]t ldrr&htféﬂfbtlﬂa Kdnﬂb%ﬁékm%é the
i nvention lplt}?)VI %Z{ ]a corrp[ouncq of fo?rrul a B leque (la) Ry X(

\ N Rz YI dibezpihisnylihesagilyoxige Ql@oma@ﬁwl *E@Rmed

PCT/ 5E2003/ 00 A& Lr D6 gpgqu NR Yis a
bond, Cl-6 al%flﬁsonxé (ogtlo ofd 018“ ut'ed %ﬂé% A al Ifyl or phenyl) or

al |
phenyl enH4Ib¢1pmﬂrt§1ﬁEﬂ-ﬂy'yls®milm{lt ed by hal ogen, hydroxy, Cl-4 al kyl or’

C14 koxy) ; , Chdl. 1 S5 R
L O g £ o S ROREEhon BAAOR e R bt
het er ocyardythg groﬁiQZKs&chywjmi@p@mplGZ ielead)kyl , aryl or heterocyclyl;
Heterocyclylene is & heterocyclyl ring joining the carbon to which, inter alia, R is

attached, and the group Z (such as in Example 48 below). Heterocyclylene is, for example,
pyridyl or oxazolyl.
20 When R? is aryl or heterocyclyl and R is Ca.3 alkylene which forms a ring with an
ortho position on R? the resulting compound comprises, for example, an indene ring
system. (See, for example, Example 41.) .
Phenyl(C. alkyl} is, for example, benzyl or 2-phenyleth-1-y1. L)
Phenyl(C;.4 alkoxy) is, for example, benzyloxy or 2-phenyleth-1-yloxy.
25 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):

R* ,
N .
27(

wherein;



wherein, unless stated otherw se, the foregoing aryl and heteroc%/clyl
‘noieties are optionally substituted by: hal ogen, cyano, nitiridR 20
hydroxy, oxo, S(O, R4, OC(ONRS5R6, 10 NR7/R, NROC(OR O I'C(ONR 2RI 3
S(O 2NR 4R 5, NR16S(O 2R 1, C(ONR sR19, C C(O R20 CO2R21, NR22CO2R23,
Cl -6 al KYP20@2904C 6 al koxy(Cl-6)al kyl, Cl.6 al koxyPCTXIR8(3/003p5 6

al koxy(Cl -6)al koxy, Cl -6 alkylthio, C2.6 al kenyl, C2-6 al kynyl, C ao
cycloal kyl (itself optionally subst ituted by Cl.4 al kyl or oxo),

met hyl enedi ioH,, QCH) QS, @ﬁ@),lﬁf@hmﬂR Xy, phenyl, phenyl (Cl-4)al kyl,

EQS gs)égycl Wfé’r@lg]o R@ll‘%hl n% g ﬁ%’ﬁ?déy r%@ﬁ%&ﬁ%ﬁ?ﬂ’hmygnﬁoxy;

wher ei n a(bpu@ﬁall?@@bsutdﬁm Tl 6ple, Hyﬁfo@ﬂ@lagll@hm;h afiidlyet erocyclyl

noi eti es i onal | y subst Ituted with hal ogen, hydroxy, nitro,
S(O q(C - B addyiare, imsepgnseptty. hyfrogemarCeselylal kyl), S(O) 2N(CLA  al kyl ) 2

(and tﬁeschlh Fbgd SURErd join to forma ring as described for RS
* and R6 § &Vano. rcsf?% al kyl, G A al koxy, O(ON®, CO)NHCl-4

al kyl), Cﬁ%ﬁlﬁ@@gﬂn & k?ikybawbmemcwﬁélse al kyl groups may join to form

a ring aspd S W), CO2H, C02(ClA alkyl),
NHC(O) (O R ﬁ?‘i‘??‘%%@l‘@y%@@%“& %@) C(O(CL. 4 alkyl), CF3 or
OCF3; p whaleig, wdass sumdependwtthey‘pregqmg anyl ar@; heRBycyE¥y] mbBtiesllrs R8, RO
R10 R11, R

e depen eyl bR by e eyine. Y o gmA O RER %@'@ﬁ%ﬁ‘
h?![ ggﬂﬁ NR&BQP;RS’@(D)E@ ﬂn“czﬁ)dmgﬁt‘ha@)ﬂ:R‘ﬁﬁ*B(rm%{ﬁ)mf’ke@bﬁ‘ rRifenyl
(NG s DRt RE R AR S . if P sty o Ry, OCEs,

S( O 2NH( C@Zm‘hlkoﬁ&d@i.ﬁalko% @%Mil@llthﬂ @M@nkehyl C@@ﬂkﬁﬂwiﬁ PeIEIalLgT auas may

join to forma rin escrl ed f ow), .cyano, Cl-4

al kyl , C,optignally,sybs 1@(@5 1+ & Pw%mf%xlwﬁw% d&‘@w@hﬂ%ﬂdww,) 2 (and
th | RS and 30
R6 bel o k?ﬁt‘*c%ﬁ‘*ﬁ%&%‘%éﬂ”fﬁ% 7 GG, B, RGBT A

al kyl1s, @(e@)rt(cmlyltcadalkyll. bleter@a@hd@xy ?1'09}'013’1@13}%‘@&1 Whergin @ssemﬂthe

Oy 2! R o 5a e s B0 QilY iNeicn B b fomat Conedilclrbity

a Ey' ). SebEeNpIAC ), SOk atldybgﬂoale&(L) Og)mmg: TS @NC o m
R "I RATRYD (s ek H eiupd iy Thid B Horaf @ ping B iR bos T I RE BRI 1 o
al k! )S 54 N(ﬁ]k?lofllgékt)’%'dcaﬁmzf@(@m(ﬂw algip GINCRY. ki1 e T O 1 2
NG @G e B Arsies s est 30 Eorta ey Abscribsapt RGma K dieleyt) CSds o
CO3) | 5 G aByh SHIC PO sl TINES QN 2163, BRONB ol TFRAOCHRY

i ndependent |y, forma 4-7 ered heterocyclic ring, azetidine,
(fyrrol | dPr?édQﬁWp@(dPEﬁnﬁE“ﬂyaQelp‘Prr?e nor phol i ne or~ pi perazine, the

atter opBigNabipy QURSIREP Yt IDRITHRIUREH fil Rl@ rRIP ﬁgﬂ Q254 RP Ll 0gEN;
R4, RL7 an F?Zé are, i'ndependently, Cl.6 al'k t'ional I'y substituted
by hal ogéndepgnderthyx yydrogcn, 1-6 alkyl (0thona]Iy substltuted by h alogen, hydroxy or Cs.0 -
25  cycloalkyl), CHa(C;.5 alkenyl), phenyl (1tself optionally substituted by halogen, hydroxy,
nitro, NHz, NH(C,4 alkyl}, N(C, 4 alkyl)s, S(0)2(C)¢ alkyl), S(O)NHz, S{O):NH(C).4
alkyl), S(O)2N(C;.4 alkyl); (and these alkyl groups may join to form a ring as deseribed for
R® and R® below), cyano, Ci4 alkyl, Cy.4 alkoxy, C(O)NH,, C(O)NH(C,.s alkyl),
C(O)N(C.4 alkyl)z (and these aikyl groups may join to form a ring as described for R® and
30 RS below), COzH, COx(C1.4 alkyl), NHC(O)C).4 alkyl), NHS(0)2(C).4 alkyl), C(OXC14
alkyl), CF3 or OCFs) or heterocyclyl (itself optionally substituted by halogen, hydroxy,
nitro, NHz, NH(Cy.4 alkyl), N(Ci4 alkyl)s, S(0)2(Cy4 alkyl), S(O)NHz; S(0).NH(Ci4
alkyl), 5(0)2N(C.4 alkyl)s (and these alkyl groups may join to form a ring as described for




or C3.10 cycloal kyl), CH2(C2-6 al kenyl), phenyl (| tself optionally
substituted by halogen, 10 hydroxy, nitro, NH2, NH(C1-4 al@&yMAR, 7007
N(Cl.4 alkyl)2 (and these al kyl groups may joinh to forma ring as

descri bge sheuo2ddar and R6 above), S(O 2(CL. 4 al kyl), peEkRNe01425
S(O2NH(C1.4 ( ) alkyl), S(O2N(Cl. 4 alkyl)2 (and these al?< T gr oups

may join to forma ring as described for R5 and R6 above) cyano, Cl.4

lkyl, C K | kyl ) 2
(ant § hedd R Bee Gl CFs i ol O oMY 20 RS
and 15 mommkynmad tf@l?a(lm grbups ¥agy jojn NH@(H@ (iag avdeatrihed)for R’ and

(i csel 1 dp PR e N QG otlth NN L RN CURIE

NH( C1- 4 atMyjol¢F3M(mF34 al kyl)2 (and these al kyl groups may join to

(0 2kv0 epe SRR NG R SR A AR Ry b foem 2y

groups naﬂm&raalmci E}B 180 mgdﬁ\s ﬁam@ fidine 2 T ve),
cyano, Cl1. 34 al ky rd{ gr %ziDS)INH?Clelﬂ H%Q? 8 B

(Cj:( O N bCl pzx;era&msthy iﬂ“ehém%lpﬂh’s‘@bﬁlt‘%fi by E oraey! i fhe; distal n@tEPBFBnr ma ring as
4

al kvl ), RO R e arieprR, 6 REt omiel oy nebphd by

N- Ioxu de toh€s- m@ﬁlc;loaikylé.lwmyli)@bmw (isclf opticrally s@atxtutetdt’aarrdlabfgpn,or a

\' e VI-Je

zgrrpghnd gﬁ{ itr%(%ﬁ{sz ]g}ﬁ?‘h‘a r}ﬁ)éga eggéfk?lnsgr&ﬁpenﬁw St onal | y

ﬁ glbzt |e tn u tfexch a(fmg asedemr;ﬂeéforriﬁap@ﬁﬂebwg){smmﬁlu alicyklj S(g?%m S@i:))?dﬂ)el(%t Ihe

ot oty G090y SRS s PR i it BiobREdbey 151 ty oo e 4o S

i s phenylrSaad Rbmivb){cﬁambsma 4taut3@,d:l(4faﬂioxf>®(mﬂﬂz.‘ﬂ(0ﬂ\73@4 amgg Or

three of the sane o f er ent uori ne | ori ne

(for exafsPdN(Ges hlm @Pd these akkyl |eraypl mpy I0in e e BN at drscahed fP’hRa3“§t il
furt hﬁ RS RBGYe), 018 d@ﬂ@l‘])!;'elk?ylﬁﬂctcbbf(éﬁ;% ﬂm(om@l.&méwjt?@)(é or
exa e tituents independent]

two of ‘thre %%’ subs
f1 uori ne alkyhi €Fi B aomqﬁgqyclytbtselészﬁmp@ srrehsm%te@ byhalpgav bydspriany| |

et 1 Pyt N g Ry e R R 2. rne

4- chl oroaedmmWthBna,udR above), @iDM@-MKWMS@MnﬁKO)M(MM) aspect

Aot ﬁe?y%@%ﬁm%aﬂc@”ﬁ%ﬁ?*éea%‘%ﬁﬁcs‘s 0l 0 BEE e Bl PR B,

phengd oR®mbge), kyino, Gppalkyl, ﬁualkoxyt CIO)NSLSO)NH(EQ, amem(omccwpht hyl

Chose de etk lan s, AEVGEREN B ddiy o a4 70wt dimes Tu o i aBGTerr

pyri di nylcoHNCa, Y, kikel), REQEDIC OfalliyNeNHS(0)x(C).4 alkyl), C(OXC).¢ alkyl), CF; or
OCEs); ()

or an N-oxide thereof; or a pharmaceutically acceptable salt thereof; or a solvate thereof.

25 In another aspect the invention provides a compound wherein X is O.
In yet another aspect R' is phenyl optionally substituted (for example
independently mono- or di-substituted) with halogen (for example chlorine or fluorine), C;.
4 alkyl (for example methyl) or C|.4 alkoxy (for example methoxy).
In a further aspect R is phenyl optionally substituted (for example with one, two or
30 three of the same or different) with fluorine, chlorine, C).4 alkyl (for example methyl) or
C1.4 alkoxy (for example methoxy). In a still further aspect Rlis pheny! substituted by
one, two or three (for example two or three) substituents independently selected from:

flucrine, chlorine and methyl. For example R'is 3,4-dichlorophenyl, 2,4-dichloro-3-



10 invention heterocyclyl is optionally substituted by-Cl Azgc}m r
Cl. 4 al koxy. In another aspect R2 is hydrogen or phenyl @
substituted by: hal ogen (for exanple fluoro), Cl.6 al kyl, Cl.6 al koxy
or (C1-6 alkyl)G(ONH. In a further aspect the present invention

provi des¥@2 @%f?{‘ﬁ? d of formula (1) wherein X is 0; FEFFE0(3HEMIA
optionally substituted by hal ogen (for exanple chlorine) or 15 Cl.4

al kyl (for exarrpl e meth and Ra, R and RR is as defined above.
REPATR ST e U TS KPR MR PRAR A AL A L S et

wherein Yl kyl ene (optionally substituted by Cl.4
al kyl'); R fﬁlﬁ?&?@gﬂ% hzg'n R3 is hydrogen, Cl.6 al kyl, phenyl

(optionally sdhsnmtheltaspbch waydriggm, Cl4 al kyl, Cl.4 al koxy or

NHC( O) (C14 al or § 0 | vl (optionally substituted by hal ogen,
Cl.4 al kyl l%f?‘%fherfﬁpea &%ﬁ&"%’%"&ﬁ‘g‘h@r aspect the present
I nvent§ on prm&ndmh& LpRpRUBtydbgshei n Y is phenylene (optionally

substituted b Q0 or heterocyclyl ene
(optionally sﬁBé&”‘ réﬂ’eﬁ‘j{ H%ﬂ“l‘ﬁééﬂmt@lﬁe%)ﬁI?{/Fapg‘ﬁyyltimﬁ“" k&%) y F\%/. i s
hydr ogen; s Btfutb® phehyl b Fﬁt?%r %n@%ﬁbsﬁﬂul&ﬁ'hetc%’éywpﬂle%ulbsﬁnie% bagpl vl it

s, for exarrple tetrazo In yet anot her aspect of
i nvent i orshgsendramitheee desriied 2bpVRo i s hydrogen or Cl. 4 al kyI (for

exanpl e met hy|ﬁgter§é§!§3ﬁ&”fb?h‘£ﬂﬁﬂé) ﬁxﬂ&dﬁ'&f 1'd lcﬁn%fﬁﬁh&f'@ﬂﬁ%ﬁaaml es

adapt ation of net nown e art’, ptation o
gi verilbelinvwention bsterasyaty) lmpba(dbtsummtﬁbbyr@mm orCredligme 1 { in

whi ch EDCI 0
C hyld?oxybenzloi'S ﬁ éllj%]il %ﬁ%ﬁ%%ﬁﬂ%mwf&hﬁﬁ@y&%ﬂﬂtam ng g;lfo%e) A
corrpound em&m%leﬂmutoa,(mgzjalkyl ﬂ14MbHMﬂﬂb@Wd Hi. s hydrogen and S i253
can are und_of
lvAR 2007 WO g‘bgﬁfg‘?@%ﬁi ﬁ@ff E’? ‘%}‘g ”@835 "F?"“}E"“'“) W@%ﬁﬁ@ (11)
\I/_\n th a cdmemnl ¢ 1|9D ; Rbfsrplky] optidnhily éubsﬁmfeﬂbflhal%ﬁ\(fdﬁ?ﬂbplé 'r:\llubﬁm%ﬂ ein
is a SUIta e |l eavin ro u as chloro or
brom)l)5 v (g WP’?%I’%%PDW éi%ﬁg ﬁ‘aﬁa )(3 ‘B’t%apﬁ‘éeyl ate) and the
coupl i ng can Bea Saf fukigst ﬁfﬂct !h@pﬁ:serﬁ mvtsamﬂqara@aeé%bmbaﬁm«@&lﬂmﬁ or
Nl\l-dlrrethylforrramde) Alternatively, a

conpound bepd eiiiens ((’Rt)onﬂ%%ﬁbgltﬁeﬁb}’ Ql-hyhh’lbééﬁﬁ hydepepni2d RYR,  can be
pr epar ed hp¥roE & ECk bk, ﬁﬁ@n@%ﬁ:ﬁﬁhﬂﬂ; sitbsGARABY Aslokdn, Ly Y1k, €, FArBgwpd of

f or nu
NHC(O)(C 14 alkyl)) or hctcrocyclyl (optionally substituted by halogen, Ci4 alkyl or Ci4
20 alkoxy).
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
C, (optionally substituted by haiogcn, C1.4 alkyl or C;4 alkoxy); R* is hydrogen; and R? is
hydrogen or C1.4 alkyl. | '
25 When Z is tetrazolyl 1t is, for example, tetrazol-5-yl. In yet another aspect of the
invention Z is CO,R”, wheréin RPis hydrogen or Cy.4 alky] (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 adaptmg the methods
in Scheme 1 {in which EDCI is ethyl dimethylaminopropyl carbodiimide; HOBT is 1-
30 hydroxybenzotriazole hydrate; and DMAP is N,N-dimethylaminopyridine).
A compound of formula (D), for example wherein R® is hydrogen and Z is CO,R?,

can be prepared by couplidg;a compound of formula (I):



(I1v): O RAY ,CO2Rb (1V) 10 wherein Rois C .4 alkyl, in the
presence of NaBH(OAc)3 and acetic acid, or NaBH3CN in a sy ¥ #aRe7
sol vent (such as tetrahydrofuran), optlonally foll owed by hydrol ysis
of the oup. Alternatively, a conmpound of wherein
Yis a“%gé?g‘?ml?zgénd kb are both 15 hydrogen and Z |gﬁ%@3/ﬂ@ﬁ#
prepared by a three conponent coupling of a conpound of formula (II)
wi th conmpounds of formula (V) and (VI) H. OH (V) R-BII OH (V) J

0 in a suitable sol ventgisugh gs—a CR \6 1 phati c al cohol (for exanple
ethanol)) at a suitable elevated % 2 (forugxarrpl e reflux;
such as 60-100C). 20 A conpouny ~ ( can be prepared by
deprotecting a conpound of formula (VII) Rl X R NBoo (VIl) for
exanpl e with & gorhpduint vbfop@aRKIIN): acid in a suitable solvent (such as

di chl oronet hane) or using a soqsce of hydrogen chloride in a suitable
sol vent (such as dioxane). 10 2 R 2007 WD 2004/ 029041

PCT/ SE2003/ 001425 A conpound gf OER‘(VI li%l wherein R is hydrogen,
can be prepared by reacting Fa con’ﬁoun 1( mula (MI11): Ry X~ /~\

NH (VI th d of f | X
5(| n tge“’ Eﬂéésﬂfab}cﬁj%?‘%%Tg’ (awgtragﬂ'@fqgé &%‘Flﬂas ‘ihllPr%%@an&‘bl C;S(()| vzant
(suchy asalkﬂﬁﬂfoﬁﬁxskcafayﬁ@gm&) SH& a&l} Qﬁﬂaﬂx@@gﬁﬂm g Carf N RGHAbLR 1t 4 Or nul a

(M1), whérein T is hydroxy, can repar by reacting a conpound

of for mAvietlesqiyent oﬁuﬁmaSawwrﬁﬁ Mdinm ylﬁﬂrm@ £) 3 ambmtemperature.
Alternatively, a compound of formula (I), wherein R‘.‘_ls hydrogen and Z is CO.R®,

can be prepared by reductive amination of a compound (II) with a compound of formula (J
{IV):
O
: b
Hz)J\Y/COaH (3]
10

wherein R" is Cy.4 alky], in the presence of NaBH(OAc)s and acetic acid, or NaBH;CN in a
suitable solvent (such as tetrahydrofuran), optionally followed by hydrolysis of the ester
group.
Alternatively, a compound of formula (T), wherein Y is a bond, R* and R” ate both
15  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):

I ?H. | ) :
OH C
vV (V1)
i V) HE’B“OH

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

formula (VII):
R—X v 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

SNy




Np (X) 10 in a suitable solvent (such as a Cl1.6 aliphatic al cohol,
for- exanpl e ethanol) at room tenperature. A conpound of forrmula (1),
wherein Y is a bond and Z is CO2H, can be prepared by det M8t Mlhg a
nitrile hydrolysis on a conpound of formula (Xl): gqs // R, X Nqga (Xl)
15 RO Suw® a04M28ldbl ysi s can be carried out by refl uxporyseeoodnoias e of
hydrochl oric acid and ethanol; or by adding McSG3H, water and
hydrochl oric acid and then refluxing the mxture. A conpound of
formula (XlI) cAmomgowsid férmul0fWiID)awieen B chydfogén canibaprepared BROreadliag €i N
Zis tetrazol-5-§l %) r 3&&@19 it wwth (CH3)3Si N3 and (Bu3Sn) 20 at an
el evat ed ACERBIRGC], %T"Fﬁ Xampl e in toluene at reflux). A conpound
of formula (XlI) can be reduc%d_igf m a conmpound of formula (XD): 11
2 3 MAR 2007 WD 2004/ 029041 PCT/ ~_®a 425 NH2 R~/X R (XII) R

usi ng sodi um bor ohydri de and cobal t hi OW’ in nethanol. A
conmpound of forrmula (XIl) can thene’reacted with triflic anhydride

at a redu t exanple 78C in dichloronmethane) to form
t he corregggﬁéﬁﬁg&fé@r?ggcgw fa\%?é)r'e Zis NHS(O 2CF3. 5 A conpound of .

formula (XI) can be prepared byrteacting a conpound of formula (I1)

with R'R2C(O) and titani um i sQprqp de (Ti (Q.Pr)4), followed by
NBG ok of formula (XI) can be
Ha (1)

Et 2AI CN. Longer chain varianty
made by reacting a conmpound of for wi th: a conmpound

Hal - (CH2) . i . . . S L um

car bf)nat Zaﬁn tl%?pljg%g%%ﬁfe@ or %%%za%l&#a%ﬁgsc%ﬁtlﬁgg%?ag%es gvgatcaﬁ&cg aﬁage) (such as
(»pot assi umeftéhydmfinvamat dighlomonmthete)ne; wherein Hal is chlorine, brom ne

or iodine. The, preparatipn of . i Qus.ipierned ates, can be found in

000166550 anc SxipRptng ok Bmls (VR wheRiR R S bt aih peotprmeetp

using or ashoundgof fotreula{VID wiktaethpoundegimanndsof forrmula (111) to

(I'X) can be prepared by using or adapt'i/rh%cnet hods :

N
o (X)

10
in a suitable solvent (such as a C|.¢ aliphatic alcohol, for example ethanol) at room

temperature. _ |
A compound of formula (I), wherein Y is a bond and Z is CO,H, can be prepared
by performing a nitrile hydrolysis on a compound of formula (XT):
N

C - Ri/ X N Ha
N ()
R’ , ,

15
Such a hydrolysis can be carried out by refluxing a mixture of hydrochloric acid and

ethanol; or by adding MeSO;H, water and hydrochloric acid and then refluxing the
mixture. '
A compound of formula (XI) can be used to form a compound of formula ()
20 whereinZis tﬁ:\:ra.zol-S-yli by reacting it with (CHs)sSiN; and (BusSn);0 at an elevated
temperature (for examp_]é in toluene at refhix). |

A compound of f'tjlnnul‘é'(}ﬁ) can be reduced to form a compound of formula (XIT):

1



described in the art. The preparation of various phenoxy i3pﬁﬁ ﬂ es
I's described in WO 15 01/77101. A conpound of formula (17, ereinyY
is CHRd; Rd is hydrogen, Cl.4 alkyl or phenyl; and Z is CO2Rb, can be

pr epar ting a conpound of forrmula (I1) wt of
fornulgﬂhgéfé%EEUC£2Rb in a suitable solvent,-such]ggﬁg?ﬂghgﬁggat a
suitable elevated tenperature, such as 50-100C. 20 A conpound of
formula (1), wherein R is hydrogen, Y is_,CH2 q@? Zis C2Rb, can < '?
be prepared by reacting a conpound of formyl 2) with an al kyne of
formul a R2ZCa0002Rb in g s tabke sol ve h, as ethanol, at a

sui tabl e el evat ed tenﬂ%ratu 49- 108C; %gg then reducing the
al kene product so forned (f¢ : catal yti )

A conmpound of fornmula (1), wherei RE, ad R are hydrogen, Y is

phenyl ene (optionally substituted b@ hal ogen, hydroxy, Cl.4 al kyl or

of 1 or il oF P B cRRR (OALRERAREARY. ATDRBLIY AR (e

pr esence(XH) cdi itleo e ogagted whthl teiflicreehydEid@RA) rediioed tenmeiratiarh (for exampdmt

such as: tonitrile) a t i ent_tenperatur such. L.t

Conge 1o Aaan Rt blohlaR to Bien N Bl nch R SOt WA s s et

ﬁl fj erpat i v$ | YA camgmmalcuﬂ fsinfa (D@ufﬁu:b?p(epmd W_jlﬁtl’&eﬁrlg d%mpﬂ{ind:&' fam;h 13

ydr ogen S o yl ene (optionall u t , r oxy,
O P g it R A Szt isp ropsedpr 0T oyt b e IER ottt on
COMpOUNdet@ln o6l it bdinpirkfor orRIMGKIRH Y8 nalé by Féiiilaohigbiia of: COZRD
wherein Rb is Cl4 alkyl, in the Eresence of NaBﬂ%g)g%e(sand 5 acetic

.2l kyl ,
aci d, i nfosmdla(anite acompennd 256NR the PRRPERGS wheEs petagsiym (
fol | ovededmonaldy Hf RLxak: or CH,LO8-ES ifthe gfeSHﬁQe of OPBOLREPastordsatul a (1)
wherein R2, and R are both _hydrogen; Is CH2; and Z i's CO2Rb can be
pr epd edcasiengtelincasalone; aderain Bl is ehloxpe-amimspmiodite. a conpound of
formula (1T) -Tﬂe&)réﬂ}rﬂfaﬁfo?%io% E%&I’n&&i@t‘és B R 9nd iﬂW@@d/f&S?r yi des
processes for the “preparation of conpounds of formula (1) or (Is).
The conpWONd&7001;talternatimedsnthep cania\peeparet by using asadahtingiiteratrs matheds. i n

particular a nodul, at qQr s | ne,recept

et vty andoompepu b ot G ) 4 ok PR b GEAE B @t dnocs

I nf | amadigédbed i teiatte Tt preparationyfparipusgheioxy dipevidings 8 deseibed inrWO5

i mmﬁl O&l’?ﬂl | y- medi at ed di seases (including rejection of transpl anted

orgafs o 118les and Acquired | nmunodeficiency Syndrone (Al DS)).

Exanpl es of tAesgpsi@adf tdrik B Shertid)Y (ICHRY RS Ribyatopsn Oy 4 akid or

obstructive diseases of, airways |n%Iud|ng: chroni ¢ obstructive
phenyl; and Z is CO4R’, can be prepared by reacting a compound of formula (If) with an
alkene of formula R?ZR*C=CHRYCO,R" in a suitable solvent, such as ethanol, at a suitable
elevated temperature, such as 50-100°C,

20 A compound of formula (%), wherein R® is hydrogen, Y is CH, and Z is CO;R”, can

be prepared by reacting a compound of formula (II) with an alkyne of formula

R*C=CCO,R? in a suitable solvent, such as ethanol, at a suitable elevated temperature,
such as 50-100°C; and then reducing the alkene product so formed (for example by
catalytic hydrogenation). _ ‘

25 A compound of formula (I), wherein R? and R* are hydrogen, Y is phenylene
(optionally substituted by halogen, hydroxy, Cy.4 alkyl or C4 alkoxy) and Z is CO4R®, can
be prepared by reacting a compound of formula (I} with 2 benzyl bromide of formula
BICHg-Y-CO;:Rb 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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pul nonary di sease (COPD) (such as irreversible COPD); asthggrji%ﬁ& as
bronchial, 20 allergic, intrinsic, extrinsic or dust asth A
particularly chronic or inveterate asthma (for exanple |ate asthna or
ai rways hyper-responsiveness)); bronchitis {such as eosinophilic

br onchi t we200&e#e, allergic, atrophic rhinitis or chEURE2003KI@ItI S
including rhinitis caseosa, hypertrophic rhinitis, rhinitis
purulenta, rhinitis sicca or rhinitis nedlcanentosa menbr anous
rhinitis incl uohlmglauwﬂu,mmmpoﬁmd)mffmmma @, wh&emsi&mldmmtgnjmgsn Ahisni ti s

Chay 1 oversheayens Bsiasiy SRFRRE by bllofin oy G 1 b -catkory b
rel ated diOMASAS be pRpaled BY keabixiy sScordpbiddfdoditla(T) WihQrhitldehyde of

interstitial pneunoni titussiyve achtgﬂ treatnent of c¢ ronlc

cough ass JEF@%I%@)WC(K“CF%@W%RVS Eondikyl, B ETPSSP%OH"@HB(}W sgpd
I at r ogeni LR | ncl udi ng
rheumati.g [ c%c?t%ddg@feﬁlous aﬁ%og?%ﬁm?s}]uéﬂ Qgélfagﬁ&gg{r@f&e'ﬁpﬁb%ﬁl?ﬁlp oart r opat hi es
(such as auﬂwlmgloﬁé‘w@pf@hwuptls psoriatic arthrltls or Reiter' s

di sease), Behc B
13 2 3 MAR 700&’@”%8?? ﬁ’g@ﬂ’?fﬁ%ﬁ%@ HHERY B&ﬁﬁaﬁg&”‘(’@‘f &ﬂé and
eyes) psoiis ﬁ@t}&" can bo prepareid byraMittias], additioh aﬁCHgﬂmzR? en ocomypdaad of
eczmat ous i des, seborrhoetic dermatitis, |ichen planus,
phenphigu , us phenphigus, epi dernmol ysi s bul | osa, urticaria,
angi oder mas, vasaiothet aspes tiey predaaringenticniprandesitoceses forahdprkpadgion of
veitis, alopecia areata eal ulcer or vernal conjunctivitis; 5
(u4) (gast PB’F‘H‘?‘E‘QW%P“‘F?Q&PS eliac disease, proctitis, cosinophilic

gastro-enteri t The conffdgh@Cortisinfentibh BAVE a&tndﬂy%@@ﬁ&na&ﬂuﬁ&d]ﬁﬁﬂ MGkt 1 S,
irritabl e bowel disease or food- related allergi es which have effects

renot e fr SHdplgrRfchemekinesessRitrdsuch gt at-Ra) a"“}”ﬁf And may bg used inibE) :  (5)
(Al'l ogr af {refi@leRCF 'a%}rmﬁ&'ﬂbt tfRRchatdM, %Iﬁerﬁﬂeldi’%ﬁﬂpmﬁf&atﬁé AL, or

transplantation of 10 |dney hear't, |iver, |ung, bone marrow, skin
or colfeaimurnalegieyamegiazied disesses finclding fCJQﬁIQFe a%feansﬁwmtdwrgers)or tismper

ti ssues Oé?%é?@%gﬁémﬁi’fdéﬁ&‘%sﬁfogﬂ ?1%& en | tiple sclerosis,

at her oscl / Syndronme (AIDS), |upus
di sorders (sucﬁxmmlésmumsemnﬁithemnsus or system c |upus),

eryt hemat Hash r.Qi ast henia 15,9ravi ype |
di abet es, &ﬁ @’h"' K %ﬁgcrtf)?%w%ggl oaﬁﬁ cffir%‘“"f'2 %Ss‘ﬁm“iﬁ%‘% cﬁ&’ﬁ' °r°b§r§'f:°tn¥9
syndrone, | pmnosaty élﬁeush (%Pbp@u@rmﬁmwsrsiba@cow), asthami{siehtaabroditdgase,
Sezané syndr;i{‘re s"ﬁat hj c, t hr onboc eni a ura or disord s of
the et r uaflog) S SX S QR AL Lt oporg o ipygergie

phar maceut i c@édeyam: em&ad@hﬁasﬁdxﬁwaybwp@pfes dh&w@ne‘éé)] MapbhitigEeafs are
al so H antagoni sts (and.can, therefore, %e ysed 1n the treatnment of

Cﬁo al | ergi ¢ F9ePhls Wpnchitiy): pese allesgic.sgopfiehinitls ershrqnin thipitis igeludipgl/ or

ynpt om of Wagkrid ciseosa, hypertrophic rhinitis, rhinitis purulenta, rhinitis sicca or rhinitis

medicamentosa; membranous thinitis including croupous, fibrinous or

25 pseudomembranous rhinitis or scrofulous rhinitis; seasonal rhinitis including rhinitis
nervosa (hay fever) or vasomotor rhinitis; sarcoidosis; farmer’s lung and related
diseases; nasal polyposis; fibroid lung, idiopathic interstitial pneumonia, antitussive
activity, treatment of chronic cough associated with inflammatory conditions of the
airways or iatrogenic induced cough;

30 (2) (bone and joints) arthrides including rheumatic, infectious, autoimmune, seronegative
spondyloarthropathies (such as anky]oaing-spondyliﬁs, psoriatic arthritis or Reiter’s |

disease), Behget’s disease,.'Sjogren"s syndrome or systemic sclerosis;
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commonly referred to as a cold (for exanple a sign and/ or ﬂm[mn of a
common cold or influenza or other associated respirator V|rus
infection). ¢ According to a further feature of the present invention
there i d a nethod for treating a chenokin )c'%i | sease
state (@%gﬁh%ﬂgﬁlﬁ CCR3 nedi ated di sease state) in ? a %@%@Q}ﬁ% such as
man, suffering from or at risk of, said disease state, Wnich
corrprise m ni,ste na in need o uch treatne
Chor apedtc KRR FY S piocitiS st drgrecidy B RS Bb S Ao S (1) o
(la) or a pbamﬁtmem&mﬂiobm deeafisolidhen pRhis, piegiphéfus Gullus stehyhiss,
t hereof. Accqrding to another feature of the Taresent i nvention there

i

is provi dedenidsrmelyst bpllesa, uticasia, angodeEnasgyapquliides erythemas) CUIaNsePs as nan,
suf fering fEc@iﬂo Bliadbivéifis %logéma ﬁ@atk“coﬁ%ﬂ'u?&e?gr ve?ﬁa‘?'é@n?ﬁ‘no'ﬁkzﬁi*se whi ch
conprises adm n| steri ng in need of such treatnment a

t her abeutd) cmtmlmemalttm@ Ca:nbaprphseeﬁe, procigispensindplulic gastrofentenitisa (1) or

(la) or a u 1 te

thot eof . - 14PIREIRAR 559 s l5-850 8B Pl B Yt B S Mo di ng
to yet anot nhtedfaélatgmsevm&h italve effecessiembtei fronethk igo(ferrezar@plesnipgraing] ded a
nmet hod for reatl ne% ﬁ gn and/or synptom of what is commonly referred
to as a col such as man, suffering from or at risk of,
sai d di s@swﬁaga»&mjemnthmomardhm&fond\nhg'fsw«ampga trén laﬂﬁ.ﬁﬁﬁbfi n need
of such treatnen

her.ape tlcaII ective anount, o ac ound
of tHE for ndeBeY f‘ﬁm"oi“’e(ri luge, P“eamﬁqﬁé’f r?&’éé‘éif‘?‘@% P§/°1§8%‘8§f5:§°o‘f°é3“§§g¥

t hereof or gea§fladbe thereof The invention al so provides a corrpound(- 3

of the fornul a (1) or (la), or a phar maceutlcally acceptabl e salt
t her eof @ @tf%Psﬁaﬁ%ortdpﬁéﬂ@@fmw%me%@sqaﬁp,m@wéw cresi, athetorderosispect

the i nventlg WRES YhilGRo Pﬁy&%ﬁs ept a I e sa 1s<fr E’Eblruﬁ‘hﬁs]i}l 10

(la), or ap rrraceutlca ereo a sofvate
thereof , i nerythemaigpusfos systansic llwm)aem@ametas%nﬂammgséhyrwdxtiaemmmhe(ﬁaor

d
cxarp e Tocyl W08 EDRMRIARNRE SR Aty it rhoE hypR BT set o
i s conmonl ylepmﬁ;e{sueidasﬂcpramataumbprdsy), ﬁEhéontai\dmadeoszmyrayhabnw ovi des the

f ti [ 1
rocent anl o BRpHRR BombBeTibeRiamb b fisdher 8F o e BBAT KR £ 02 LYe i1
the treat neruthetzbmpbﬂdds of fammaqp loF eTh)0dr¥a phbmeicguticbipy adas;stamesm taaesfes of

ai rways |ncI chronjc structlve pul ?ary di seas such
2 1 11 oveIsPlE ace 4(5p FHeRn{2GoRIHS (RS BAT HiSFRGTE: be Uapd ot eatmento

i ntrygsi Qlerg%&:&érﬁ@ﬂsﬁ afdd mely@lko 9§ﬁ§aar?e coR@bitd il Ao sfhpeen F vt is

I nveterate asthnma 20 (for” exanple | ate asthm or alrways

hyper - r e@mmlwmw)tq as ppelh far exaples fégn amgd/or symptom of & common cold or

influenza or other associated respiratory virus infection),
According to a further feature of the present invention there is provided & method C
for treating a chemokine mediated disease state (such as a CCR3 mediated disease state) in
25 amammal, such as man, suffering from, or at risk of, said 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,
According to another feature of the present invention there is provided a method for
30 antagonising H1 in a mammal, such as man, suffering from, or at risk of, an H1 mediated
disease state, which comprises administering to 2 mammal in need of such treatment a
therapeutically effective amount of a compound of the formula (T) or (Ia) or a

pharmaceutically acceptable salt thereof or a solvate thereof.
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eosi nophi lic bronchitis); acute, allergic, atrophic rhinitis or
chronic rhinitis including rhinitis caseosa, hypert rophfZé AR 2007% i s,
rhinitis purulenta, rhinitis sicca or rhinitis nedi camentosa,
nmenbranous rhinitis including croupous, fibrinous or pseudonenbranous
rhiniti sWE208¥RHY| ous rhinitis; seasonal rhinitis i RET/GERAHOMBENIti s
25 nervosa (hay fever) or vasonotor rhinitis; sarcoidosis; farner's

|l ung and rel ated diseases; nasal polyposis; fibroid |lung, idiopathic
interstitial pw@amdhigao yetanotherdeatye of ﬁneprestrtty‘«qvenﬁcseﬁlmﬁ?tproﬁdgdwz oni ¢

ot Pogen: Qo be i niten B! e BN M butHon rer L Bslina,

rheumati c ,mamlhﬂc$UCbu5ma®,lstlfferinglfﬂm osarrnhegamﬂ\d&easﬂ@tate, which comprises

spondyl oar t hf gpat hi es suc n sin | t| oriatic
arthritis 3g ‘]l‘zg?rt"égr o2 38?’% é’b’ée)eg géﬁgé"f?atg‘ Htlpastg%é @gq?%ﬁmée WA B e
or syskeNaGof@b@idastiths fofrdila (1§ kit (la)nd Ew&euﬁ%fylﬁ&p&hlﬁaﬁ Fﬁhe@eof ora
dermatitis, contact dermatitis or other eczmatous “dermtides

sebor r hoe#Pl¥atgdhereof; ¢ i s, lichen planus, phenphigus, bull ous

phenphi gus, 1%&&%&%@9&%a@&ﬁﬁ&%agﬁaw?&;y i ey

epi dernol ysis bullosa, urticaria, angl odermas, vasculitides eryt hemas,
cut aneous Phasourensipnly acgpgatab@n,e‘@lttthegcofgt bﬁﬂé‘(ﬂf%lthalc@‘éffu uscigrthesapy. ul cer or
vernal conjunc S{&Eil | se,
proctitis, eos?dn%mwef Mggé)é%etlg%%éé'?gﬁgﬂégmga&éf ;D%J%m S ff%&mgdnﬁ)e&

di seade, (kger apharmacamtmaliyslpcaptalblctsalb ttgrebf)om sodiaaeaethemofom the oenufadfure

~related al ch av ef fects re om,t he for xanpl e
Chtgrane. o § e Enditsi et Difiry G Rarif BB e BBl hock Bl o VAN
chroni ¢ f @utiowd OQR3 trmptepmtimltﬁ arltAganisipg mtoamﬂmgafsxgd@ndmeyymﬂstemrdf,
liver, Iunﬂ%t bone rr(%w, ﬁg' n or..cornea; or chronic graft versus host
di sease; /%F‘”ﬁ’@g@)"ﬂ pithRes #F¥es or di seases) Al zheiner's
di sease, multi 'Dh@mﬁ@dti@ﬁ Qfrther ﬁ)t@hﬂ@&ftﬁ@ﬁdeﬁifﬁ%bﬁpoun&%ﬂ ®irm@h (I) or (Ia), ora
| mmunodef i ci ency ,Syndr one f | upus di sorders (such as | upus

er yt hédrat BRApRagsuticillyasepptab %B‘lﬁ%"m"gﬁfy@ﬁ&?&?@%@o AARSHIPER! for use in the

t hyr oi di tF. SatmEMdTL heni a graV| s, type | diabetes, nephrotic syndrone,
eosi nophilia fascitis, | gB syndronme, |eprosy (such as

| epromat o}y (tbgprespisatory mt @Mﬁﬂqxvemss@a%@ al@@zamylugspﬁonfmmc obsgiretpyat hi c

15 thr O”bocy@?“%ﬂ*rfg d%UBE 't@tPPb) Ské%%év%rsﬂfle bb@Dﬁ%&Ha‘{%ch%%&chxai n a

manmal (for urther aspect t I nvention provi des a
conpound of ﬁllnrml 1atr1(ns15: eesmnémgy dusp pstizma, ph@zmlathemrpmabt ywetg@ws@mae

sal t %(? er eof fo:f Xam! @Peqatlsga 08 of ifH Srgﬁui]{er-f’es?ﬂﬁf\)gﬁ@sgs st%ltﬂ h?t?sl &:,sgéhnr Ch' al,

all er i Nntrinsi sIc or oni c or
i nvet er at e 2¢bshamphiiia b(ohcfntme}z(mmr.d elldrgt,eatrapmlb rminms omhrwm:ymlmtxs including

G'?tyf’ﬁéhf " or AR g e e, S i Pl STy A i

hinitis, medicamentosa; membranous rhinitis including croupous, ﬁbnnous or

)

pseudornembranous rhinitis or scrofulous rhinitis; seasonal thinitis including thinitis
25 nervosa (hay fever) or vasomotor rhinitis; sarcoidosis; farmer's lung and related
diseases; nasal polyposis; fibroid lung, idiopathic interstitial pneumonia, antitussive
activity, treatment of chronic cough associated with inflammatory conditions of the
airways or iatrogenic induced cough;
(2} (bone and joiots) arthrides including rheumatic, infectious, antoimmune, seronegative
30 spondy]oérthropathies (such as ankylosing spondylitis, psoriatic arthritis or Reiter’s
disease), Behcet's disease, Sjogren’s syndrome or systemic sclerosis;
(3) (skin and eyes) psoriasis, atopic derniatitis, contact dermatitis or other eczmatous

dermitides, seborrhoetic dermatitis, lichen planus, phemphigus, bullous phemphigus,
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rhinitis purulenta, rhinitis sicca or rhinitis nmedi canent '
menbranous rhinitis including croupous, fibrinous or pgﬁﬁm%ranous
rhinitis or scrofulous rhinitis; seasonal rhinitis including rhinitis
nervosa hay fever) or vasonotor rhinitis). 25 In IJ .1 her
aspectW g X?fﬁ?ﬂl‘nd of fornula (1) or (Is), or a pha?ﬁ@é%’lﬂhm@yzr"y

accept abI e salt thereof, is useful i n the treatnment of asthma. The

pr esent inve tion al s rovj des a.t use of_ a conpound of formula (1)
or (la), Srﬁﬂgl@%t- PRigpoa, angi %I"%S"Elétl“{es F‘F?BF&HF cutafequg

manuf act ur %oﬁﬁop%xlﬁ@%v@ﬁ%pe&ﬁﬁrdd&ecorh&l LiRgr drivembl ®Ajunlivigst hma (such
as bronchial, allergic, intrinsic, extrinsic or dust ast hma, 30

parti cul(r I(gastrpintsatingl Bact) Geckiee digease. psedtitia, e@ﬁlmpwmmemtam@. ast hma or
ai rways hy Fﬁ’f‘a[stoc%ts P@ﬁﬁx}}?&?@.ﬁé hiceRtive E’dlﬂis lhﬁaﬂlb B%ﬁ ?se%? s
allergic, atrophic or chronic r Inrti I'nirtls caseosa,
hypet rophirdatcd]almrgmswhmh hmetaffsctpmmdteﬁ'bm, the gt ffior &xangile migraine,r hi niti s
medi canment o}i{a. marrbra%ous rhinitis including croupous, fibrinous or
pseudorenbf” RS Qrecggmal 3 \nR 7007 WD 2004/ 029041 PCT/ SE2003/ 001425
rhiniti $501AH6grart wjemsmrdauualahd auoﬁeaawmhg,rfdsﬁsnmhpﬁ trahSplbisthitgh ofhi ni ti s
nervosa (h fe eﬂ%r vasonotor rhinitis} %rder to use a
conpound o Kidop. et dives bioe. Rane AR ﬁ‘ﬁ'&@b‘quﬂféf w ERIGEAR HPrsushast
thereof or gxeds¥adng/drhereof, for the therapeutic treatnment of a mammal,

such as man, said 5 I ng redlent is normally fornulated in accordance
wi t H0st &d é@tbcr;sﬁawaab@e&wwz@ﬁm s diseass, multiplearlpesis athesenclerosis,

conposi t | Oﬁkcgﬂ%rlﬁfrﬁfn%déﬂ% gﬁeys Rhrori Q%wf). sREBRER! (shdh%e8 Mpe"

provi des a ar maceut | ca conpr | ses a conmpound of (J

t he for mul srythemagasug arsystemic Iapusb eEM RRRASQPUE, éﬁshlym&ts:&wmbn% myasthenia
th f
et acer ERURTYEL bR ook ARSI dscidl iy g

further as ﬂrspmsy {(sveh ps epentataus leprdsy)) Repdontdl dissase, spzavy eymardnmy, idibymthic
preparatio C sai.d co mpyises mxing active

i ngﬁgdl ent rt}wrphocgtogﬁgpm Pﬁ%%ﬂfﬁ?i}'s \c,’\gtbﬁg}?f‘éﬂlla CY5® uvant, diluent or
carrier in Pepeadl ﬂ@rﬁlﬁmphemm)de of adm ni stration, the pharnaceuti cal
conposition w for ex nprise from to 99 %w_(per cent
by weight), nsﬂ}lerfh%rsasr% eﬂ‘@snwrew %@cwu@%ﬁfﬁn@ﬂﬁ%m@%@w o 70
%V, SUCBhAfaéduREAN- aleébpla‘élet St Beréde, foPhseas Eﬂe\fﬁamﬁgf SiClis@ika. {sadhl

percent ages by wei ght "being based on total %m tion.
phar nac btpnrkiah allessipoBiringis X trisicy rigstuaﬁm@maﬁ ycb@nmﬁm@ﬁé@ ed in

st angar don iR HBEL aﬁ@f}yl&@%stﬂhﬁ?ﬁ?&@@W)ggér-ﬁ%ohﬁ?énfés?]} 'o?rhgxﬁﬁé (1ﬁ€iu&ﬂgs of

treat, ?OI’ exarrpﬁ t opl1 Ca g an al rwa
to the skitn pilergicadtiophiser ghrooic riaitisnsuch ad rhindiid saseosa, dypetropliorhinitinese

pur POSes L8 SRR Oficdald By 14.19 SRR IE BemhAh Il ah e .g@yuo{f&ﬁans

known in art ar naceu CONMpPOSI
i nvent i mupmspﬁiimrmus b@sbmiofammbmnahs rhivdtls o ssxtoﬁmusamnitia mmauhﬂd@e -

for for a tabl su e which.contains between 0.1
an dml g B\cl@)é\gl%%sdﬁp@aq @ﬁ¥ ?ever(j Vasomotor rhinitis}. rrg
25 In a still further aspect a compound of formula (T) or (Ia), or a pharmaceutically

acceptable salt thereof, is useful in the treatment of asthma.

The present invention also provides a the use of a compound of formula (I) or (Ja),
or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use
in the treatment of asthma {such as bronchial, allergic, intrinsic, extrinsic or dust asthma,

30  particularly chronic or inveterate asthma (for example late asthma or airways hyper-
responsiveness)}; or rhinitis {inclnding acute, allergic, atrophic or chronic rhinitis, such as
rhinitis caseosa, hypertrophic rhinitis, rhinitis purulenta, rhinitis sicea or rhinitis

medicamentosa; membranous rhinitis including croupous, fibrinous or pseudomembranocus
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Each patient may receive, for exanple, a dose of 0.01 ngkg"' to 100

nmgkg', such as in the range of 0.1 ngkg-' to 20 ngkg'', gmae[ ctive
i ngredi ent admi ni stered, for 25 exanple, 1 to 4 times per
i nvention will now be |IIustrated by the follow ng non- I|mt|n

exanpl es WH20042%H, unl ess stated otherwise: (i) whedCHSFEHSONASNVR
data is quoted and is in the formof delta values for major

di agnosti c protons, ven in parts_per mllion (ppm relative to

t et r anet hyﬂsmtiaﬁ@t:(of%sys rhipitisy peagepal mréﬁmasﬂu@wm grerynse dhayifensd oat
300MHz or \4&9%‘?01‘#?1}1199 perdeuter| o DVSO- D6 (CD3SOCD3). or CDCl 3 as the
sol vent unless otherwse stated; (ii) nmass spectra (M) were run with
an el ectron enelingydamtomaeﬂompwmimf\ﬂm lnmntlm,mhephmu@llylamupahhwdh

172 5 wnedtBBEo e b ot B R B T A PSR BB Ny

. electroh |iﬁgadten(JEh)ammilyffamulmdmmabmdmcMnitm(dE@haWeﬁt&avﬁauﬁsas‘zor
mz are given, e the parent nas are

| h. i ndi
Teport od”. Birtrasraes ongostion TheBRum ancthes HrecShe precatBratonare
positive NBRHEmAdRntical éd\ﬁ ftion (whqdh)coh@ﬁsek 'atcbﬁ%@lﬁﬁ omef&mhh@(m&mms of

t he exanpl'es and net ho were nanmed usin i ndex name program

f r om Advarpagnasseigay ﬁ%ﬂeﬂé@lé e ptherspf qrﬁ@ol%eqe\ﬂ)erqgﬁ (astve ingredisatl omder wi se,
reverse pme Lﬁ%mgc&?@gggaggm@%ﬂg&[g etryTM  NovaPakTM or

XerraP4 r phase si ol unn the foll owi ng
abbr evi®t i ons dne furthied aspBe heopre@AGnYention M@ﬁ%gﬂtﬁ@nwr thoniseparation of

I e b e i e O e A

N- rret hyl pyaceeptabiatiuvebiClllweoeommartderi Depehfing hﬂ"t‘ﬂamlﬁbm]' &dndinistration, the

575 ot PR ftpopn B B o bR fo R PRE B Ay shbeeny - 1

pl pe(r]I i di nlewcaglhpwdhadseroixﬁo 85 (0330%19% fob @i 60 DY D o P owd st s Tro/0. B)
was | SSOl V n ce
1, 1- di ¥et {9 3@ 9’% 9 a‘rta'ﬁfmf% 31}51 @&#ﬁpﬁé@bw@r E%g %afefﬂ@l to5a serreesiiohed

to the sol uti orphe ph@mabEitdl @BmpPbsiddns 6f haSnwehiisd ﬁﬁ'y@éadhﬁﬁﬁﬂeﬁe@fiﬁ)ﬁéﬁakﬂr €
for 30 mn then sodiumtriacetoxyborohydride \\(,Q; was added and
remxrgﬁﬁb

the i xt urERIREEFOS P Aisetpe sondiemhanich Beiiad i b y fapéical GuRtrason
m Xt ur e \A@@a@%&{geﬁd)omw%moﬁwhe@m /Bfaf it o erbiatffnibfiofl For) and

product was extracted wth wash e rine
these purposes the compounds of thls mvennon may be formulatcd by mcans known in the

20  art. A suitable pharmaceutical composition of this invention is one suitable for oral

administration in unit dosage form, for example a tablet or capsule which contains between
. 0.1 mg and 1g of active ingredient.
C’ Each patient may receive, for example, a dose of 0.01 mgkg™ to 100 mgkg™, such

as in the range of 0.1 mgkg™ to 20 mgkg™, of the active ingredient administered, for

25 example, 1 to 4 times per day. '

The invention will now be illustrated by the following ron-limiting examples in

which, unlesé stated otherwise:
(i) when given, 'H NMR data is quoted and is in the form of deIta-values for major
diagnostic protons, given in parts per million (ppm) relative to tetramethylsilane (TMS) as

30 aninternal standard, determined at 300MHz or 400MHz using perdeutiério DMSO-D6
(CD3SOCDs) 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

17



dried, filtered and evaporated. Crude material was purified by flash -
chromat ography (eluting with 979: 20:1 dichl oronet hane 2 3 AR iéihol
aqueous ammonia) to give the subtitle conpound (2.15 g). MS 443/ 445

['V"H] +g&(§§ﬁ)mz§@41 H NVR S(CDCU) 1.06 (2H, ddd), 1. 4@%&00‘5&)&14% 61 -
82( m, 1.92 - 1.98 (2H, m), 2.16 - 2.27 (4H, m), 2.65 - 2.73

408 (2H, d), 4,25 (1H dqg), 6.75 (1H dd),

(4 ,
6. 99( | N, g)a? eiferhd é)jyjc’%@roﬂ'ﬁngac?(ﬂm 49 thm%n%g%egg@%]) where values for

PCTI SE2003
4- (3, 4- didhie gh.egeoorylly dnly donsividishiiudienp the phryitimass prerreptiried, and unless

o per | i REPORrES Tt Bn Gp0lES SRR Bk PR 2000 TrA Tn
di chl or-oi) tharide é.rﬂDsubFﬂtDe cdfigodirie ofrihe bwnﬁiﬂ&md fethode thefti nafiR@ Aiking the

tenperature for So] vent. was_ r enpved 5 evaporation and 2M sodi um
hydr o |d§’d§6piff‘??fﬁgr@ TORR Y digaeed &*H‘é’d“%%‘"’f’ BsElEdue. Product  was °

gﬁ regct ]?Iﬁlvrﬁﬂl&s Sthidy |0tf@ﬁﬁ§@tr§vcrsyﬁﬁasg R %apmaectm%égﬁgmwm bri ne,

red and evaporated to give the title co 5g). M5

343/ 345 NoaHak™ drSerra™ teviibdplescsidd) colubth; ¢&H, qd), 1.60 (I H,

gqui ntet), 1. -, 1.83 (,411, .90 - 2.01 10 (2H, m, 2.16 - 2.26
(4H, n),%‘2.‘@5%30‘21.“$6§?fﬁ§%?“%5,“;%4"6‘é (2H, d), 4.24 (1H, dquintet), 6.75
(111, dd), 6.99 (111, d), 7.27 (1H, d) The follow ng internedi ates
were pr Lgouslhy fromthe.appropriat A Ldine.:

| nterﬁmi%&?@f]ﬁﬁﬁe RAFE=PUIRKMRAROBY14- (2. 4- Di chlfor ¢PMS@57) éwﬂwlselfemlq 13
2,00 (2O ey [ RS b ciRogeph - [3a 1 { Thhahus TR ()

2.00 (211 piper; .
2. 46 (3-1DIEBA 2 6()Dusa23r91@y1r(tBﬂamm)a, 3.16 (2H, |dHF 4.31te(rahardrajumaut et),

6.75 (1H 4H (A=—Chtoro-{2- [323t3256 o,; o8l -
1.21 (2107, 1 58*“‘%?’@?‘ lrﬁdé"r‘?%xy)-l-m- 1713 '?“r:)\"f““gf“ 1 186
(4H, 1opi perldl nyl met hyl)-piperidine m, 1.90 - 1.99 (2H nm, 2 16 '
2.31 (7H, m), 2.57 - 2.69 (4HM PR d). 4.23 - 4.31 (1H
M, 6.74 (111, d), 7.06 (1H, Ehoviatd L d)

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

a) 1,1-Dimethylethyl 4-[[4-(3,4-dichlorophenoxy)-1-piperidinylJmethyi]-1-

piperidinecarboxylate

15 4-(3,4-Dichlorophenoxy)piperidine (1.27 g) was dissolved in THF (20 mL); acetic
acid (0.5 L) and 1,1-dimethylethyl 4-formyl-1-piperidinecarboxylate (1.43 g) were added

p.-|
|—

I\‘/

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 o

temperature overnight. The reaction mixture was poured into 2M sodium hydroxide L
20  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+)

25 -~ "HNMR 8cpony 1.06 (2H, ddd), 1.45 (9H, 5), 1.61 - 1.82 (5H, m), 1.92 - 1.98 (24,

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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4 4-(2,4-D chl orophenoxy)-1- 343/ 345

(4- pi peridi nyl met hyl ) -

pi peridine 15 19 2 3 MAR 2007 WO 2004/ 029041 PCT/ SE2003/ OP3 4R 2607

4-(3,4-Dichloro-2- 357/359 5(co0300) 1.10 -
met hyl phenoxy)-1-(4- 1.66 -

pi peri diwg RN - pi peridine (2H, m,

2.32 -
(IH m,

2.41 (2H, ™,
6.91 (1H d),

2.59 - 2.72 (411,
7.27 (1H, d)

1.85 (5H, m),

1.22 (2H, m),
1. 94 -

2.04

2.22 (2H, d) PCI/SE20068H4SS)

m,

3.08 (2H, d),
| NTERVEDI ATE 6

4.38

4- ( 3- Chl obp- 4- 4tmmmxmh@memy)-pi@p-pipicdamgn(eﬂayy)-p@nﬂmD (0.43 nL) was

added to a sol
4-f | uor ophenol 5

Siedy

g*’%\%ﬁ%ﬁfﬁ&@%&%ﬁ%&? I(ﬁ‘PPg?dfnyﬁﬁ’regﬁﬁ)}I “ic acid

tert-butypip @1§d1ﬁ‘éca£b@|1§ﬁategi Ogﬁwﬂg‘ﬁd&l toF&Tmm@omwrFA ROQiBRISfor{ethad@ &0

stirred over
m xture sy

drynes§
* and the

mfgthatm
rSieplshot AR

1oxan (2 nL

SSO

%‘dé!‘@tﬁut?o(ﬁ%ﬂj

I n net han

was added and the

aM
FHTeGVAS rsw@ﬂt OO @mmam for s Selwak wag sprved bBY t o

51 PR 1t

onto

SCX cartr wdsg@m(at:tad with ethyDacgt,ateSGXe organic phabg avas washed lulith b&imo,rdned flltered

Internatlo
first vmt?P

wer e

'"H NVR &OVBOD§

(2H m,
sept efq

6

AR ULl ekttt

conbi nedv[&ﬁd3l€¢51{)d+ﬁ1*¢ﬂ$—t—)o gi ve the product as an oil

15 2}{6?1‘4% Scogw)

1.46

(r) Flash SCX-2) and

fret hanol . The basic fractions

(069)

Do oo e daingd 47165 (e mSot P ;.61

- 4.46

§V1918815c"1‘?t ed

el ut ed:

@) 2. 56 9824 M, n))2.55- 470 c4H7 B3, 09( &H, dh24 QB Bghikkb, 65 The

foll owm ng

I ht er nedi at e was

| nt er @& dd)e-A% 0 g H.27/1

r epar ed
5, 8

insimlar

manner to

I nter rredl at e

4- (3, 4-Di chl or o- 2- et hyl phenoxy) - pi peri di ne 260/ 262 | NTERVEDI ATE 8 20
4-[[4-(3,4-Di chl

1,
4-
1- pi peri

4- (3, 4- dllﬂhhﬂﬂscﬁmhenldwe pi per| d| ne (5 y
oxa- 6- azlaspt at

R ey

or ophenoxy) -

1 -piperidiny]]nethyl]- 4-piperidinol
1- Di met hyl etThgfollowing intermediates were prepared analogously from the appropriate
[ (4-(3,

J)enoxy) 1- pi peridi nyl ] net hyl ] - 4- hydr oxy-

ate A sol ution of

.

oet r\nn

’l\@)Han ‘HLNMle met hyl et hyl

(L0

..ot lf\r\nnl
UL \>4 LI ==

a)

Was

stirred

methylpheno;cy)—l-@-
piperidinylmethyl)-piperidine

cpc 1.13 - 1,27 (2H, m), 1 27
- 1.70 (1H, m), 1.76 - 2.00 (2H,
m), 2.16 - 2.32 (4H, m), 2.46
(3H, 5), 2.60 - 2.99 (8H, m),
3.16 (2H, d), 4.31 (1H, quintet),
6.75 (1H, d), 7.18 (1H, d)

323/325

3 4-(4-Chloro-2- Scpewy 1.08 - 1.21 (2H, m), 1.56
methylpl;enoxy)-l-(tl- - 1.68 (1H, m), 1.73 - 1.86 (4H,
piperidinylmethyl)-piperidine m), 1.90 - 1.99 (2H, m), 2.16 -

S 2.31 (7H, m), 2.57 - 2.69 (4H,
m), 3.12 (2H, d), 4.23 - 4.31
(1H, m), 6.74 (1H, d), 7.06 (1H,
dd), 7.11 (14, d)

4 4-(2,4-Dichlorophenoxy)-1- | 343/345
(4-piperidinylmethyl)-
piperidine

15
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20 2 3 MAR 2007 WO 2004/ 029041 PCT/ SE2003/ 001425 tenperature for 18
hours and then at 60C for 18 hours. The sol vent was evapcy'?Mﬁﬁim?
| eave 9.5 g of a pale yellow oil. Flash chronat ography

di chl or t t hen dichl oronethane : 7M amoni a_i nol 95:5
éai/e th"XSEﬁ’d{aﬁ{a?’e corrpoulnd (8.48 g). M5 [MtH + (IEZ%‘H%%%@!L&% "H N?VR
8(CDC13) 1.35 - 1.63 (4H, m, 1.46 (9H, s), 1.73 - 1.86 (2H m, 1.89

2.01 (2H m, 2.34 (2H 5), 2,49 - 259(2H m, 2.79 - 2,89 (2H,
rr)1 307 ’lj/l IOI—I 2.70 QQ? (’)I—I 4 22 4 132 /II—I rﬁ

6.75 (1HS dd), 6. 99‘(3@“8}@0-? 30 (1H, a§7@§9 Scpsony 1.10 - 1.22 (2H, m),
4-1[4- (3, 4- Di chl or|qpd PHFX‘}, pperldlnyl]rreth - My I ola
solution of 1,1-di matﬁ"n eth 11) d [4-(3|4-dich %)/'lrs%)pﬁ gﬁ% )ijh?g 201

pi peri dijnyl ] met hyl ]pprrlﬁywims&yyl)-p@pqybm i necar gfzﬂyhmm:( ﬂH;)i),erBl (3H,
di chl orgnet hane (50 nL) C was added tfgifluorpaceL)c i ang
the soldtion was stirred for 12 hours. | Sodi un Shgé#b%(ggéﬂ'&%ﬁ%u%én (M
was addgqd to give jan al kaline solution| this msz(zl}f;m)eg_ngm{egl 438
thrice ith di chl dronet hane. The pool ed organ ;ﬁ@@ﬁ?{, was subsequent

1

y
washed fith water|, dried, filtered and evapo "Bt@@lﬁll%dﬁ'ltle

conmpound (3.5 g). |15 M5 [ M+H + (ES+) 3591361 ﬂ-NMIﬁ @ CoCG 3) 1.57 -
1.66 (4H_m), 1 69 -1 84 (2H_ m). 1C)’%-?0_4(?Hrﬁ 2 .36 (2H  s),
2.47 - 2.58 (2H, m, 2.82 - 2.92 (4H, m, 2.96-307(2H, m, 4.32 -
4.41 (1H, , 6.89 (IH, dd 7 7.38 (IH, d) 20

I l\ﬂ'ERﬁ/EDI A‘T)E 9 4-[[2-(3,4-%] ch %%*Fg%"g%él - pi p((ari di ngll]

met hyl | - 4-3-Chialoepfnirapbetioal)-giperidine @ )
4-(3,4-Dichlo 1-11- nt ridin
A gol tion of b%?{igfbf%%ﬁygsr %@ﬁcg??&(\%mg Pﬁ?@’li"ﬁ%‘?‘%%g ]g}fp"’l Hlioro-"

di chl or onefifvasyhendl 00,403 3) and@shydebot dﬁe&edauiobc lic 2id @Gty 23514500) |

Colut 3ngwg§*?%9%?%ﬁm%%@m &amtere@avanrgﬁﬂ% ot 0 ot A

di chl or orpk haded aﬁ&thﬂﬁxm@éstﬁﬁdﬁmﬁﬂ%rbigﬁt SKHewhikfFe M&&h&iwap@ﬂteﬁ@f 60
h. The reaction_ m xture WaH%goured onto water. The m xture was

separ at edirses anfdrictiapine (Hds dapadded.o ke '&B‘l“gﬁ weg e tagorpfediqnd the residue
di chlygr okl 'ElﬁEl:ﬁvedTH?neﬂ{aQ@i"('IG mRhanssd m%% smsmd E\lfh:}aﬁ' , Sat¢ ed,

filtered and evaporated givé an oil. Chromat "he oi |

(el uting cwidﬂeéhalbbbm&ﬁ@'nattmdrsﬂﬂi@ﬂﬂmh@ﬂps))r bnk;tq@aﬂesh SGeZhamb| )
B cocLal bbbt B RaHR o P o Abusi ML et ARGl S T
m, 3. 62 cemBin8bandelapbr@edWReiPOME product as an oil (0.6 g).
'"H NMR 8ipmso.ps) 1.34 - 1.46 (2H, m), 1.83 - 1.91 (2H, m), 2.53 - 2.59 (2H, m),
15  2.87-2.96 (2H, m), 3.22 - 3.39 (1H, my), 4.39 (1H, septet), 6.92 - 6,98 (1H, m), 7.17 - 7.20
(1H, m}, 7.30 (1H, t).

The following intermediate was prepared in similar manner to intermediate 6

N

Intermediate | name M+H
7 4-(3,4-Dichloro-2-methylphenoxy)-piperidine 2607262

INTERMEDIATE 8
20  4-[[4-(3,4-Dichlorophenoxy)-1-piperidinyl}methyl]- 4-piperidinol
a) 1,1-Dimethylethyl 4-[[4-(3,4-dichlarophenoxy)-1-piperidinylJmethyl}-4-hydroxy-
1-piperidinecarboxylate
A solution of 4-(3,4-dichlorophenoxy)-piperidine (5.2 g) and 1,1-dimethylethyl 1-
oxa-G-azaspiro[2.5]octane-6-carboxylate (4.1 g) in ethanol (50 ml) was stirred at room

20



WD 2004/ 029041 PCT/ SE20031001425 (3H, m), 3.43 - 3.53 (IH, m), 2.76 -
2.87 (1H, m, 2.37 - 2.47 (2H, m, 2.17 - 2.27 (2H, m, 1'27?M1\R%U[]?9
(4H, m, 6.77 (1H, dd), 7.01 (1H, d), 7.33 (1H, d) b)

| - (3- Cycl opent en- 1-yl car bonyl ) - 4- (3, 4-di chl or ophenoxy) - pi peri di ne

Ni t r ogerwenaes4/mddl ed t hr ough sol ution of PCT/SE2003/001425

4- (3, 4-di chl or ophenoxy) -1-[ 1-ox0-2-(2- 5

propenyl ) -4-pentenyl]-piperidine (1.45 g) in dichloronethane (20 mi)
for 18dmdt&mpgtatdr’1:e f(sqlalboart adthéc hresBnT ﬁggla;hbhr)s Tha selvent wwévabc)ﬁtg%l 6039 rrg)
was added an e sol uti rred for 1 Wat er was added an
t he phase@amégé’ébgi“]&ty mﬁeﬂg%@m%a tograpliy (ﬁ%&@"m@?f twice with
di chl or ongtRBRSserit8 : m%ﬁh&& i cehaAb1 k) gfairé &@mﬂﬂa @mmg@t ed to

gi ve the subtitle congoun as a green oil +( ES+)

340/ 342 ' H NVvRME (Mol 50354)&59/4614 53 (1H, m) 5 67 2H s), 7.33 (1H,

Uk e 5 5 MR e (3 16 s, gy ug o B 25““15%{ ?ﬁe>§ﬁ89n$°?i g8
- 1.99 (2(EIH fr)) 2.34 (M, 5), 2486 2(SRKRH, M), 2)7962$9m th), 309 - 3.24 (2H, m), 3.79 -

4 (3. - Dbl BLponengiy s hd Jns 55 B LB ¥R aRET 2 yeppomy! T 19

1-(3- Q{clsapente:eml(s ¥1Iﬁé!ﬂ&@ﬁb6nbxﬁ-l(ﬁ &nﬁhﬂ%ﬂeﬂfyﬁﬂhﬁ?&ﬂﬁdp' peridine
(1.45 g) was dissolved in aceto er (20 m). Gsm um
tetroxi de (1 rio dolutioggf létﬁ“m’tflﬂﬁthﬂrf‘ te 3 t-dirbloponharoxgitded and t he

sol ut{pn oﬁﬁﬁ%#dﬁ{gggfeﬁﬂglf LLhy olgﬁ?/-?:pefm ‘rx;%lhtg 5 %)rﬂ': )&Hﬂo‘ﬂoﬂ@cﬁangg %ﬂ) onto

_ sol uti et a . rte was extracte
Cta hrice vvlw%h adileshirifinoveatctio peid (3 b) mdgtlawqiutmntwaa@msed/f@r 82 bt gtbdiving h

(el ut ng BRpdelsshBERCMANE SUARG RG] ofilofl 36588, s s bibh BB BONY
conpound thiscet with dicRpoaretisng. OTi8pogled ndadic phasg)was ms@qmnmj] washE;SW)th
374/ 376 ¢ ,2.12 -
2.22 (2H, Wﬁﬁr%"}%égl‘ ?—%‘%?"%’A}%{Rﬁg’(gé‘%c‘he §h%%°f‘%ﬂ°ﬁf‘d #;59 Byl et "y 76 (313,
, 31593 (éH M [MBHPAES+Y3BB6I3H, m), 4.53 (IH, tt), 6.77 (1H, dd),
7.02 (1H, MR.S(cnci.3 86
(2H, Er) 1. %36!&%@1@4@;{ 57%16%%4%;%’”%;691(3 ﬁuﬁﬁ b C9|32)?ét9 (2 meé%ﬁzH
m, 3. 39(;@1%'1& 147 2§s€£{ m32§§ ﬁbi(cmﬁﬂ 2§sﬁi07(ﬁ1 4%4&)(&“&52 -
T i o 22

4.27 dd), 7. 01 (1" H, 7.33
(1H, d) gos%()m 37 0 (1H, 2, 738 (IE &

4-[[4- (3, 4-Di chl orophenoxy) -1 - pi peri di nyl ] met hyl ] -1, 2- cycl opent anedi ol
Borane solution (16 nL of IMin THF) was added to
4- (3,28- di chl or ophenoxy) - 1- INTERMEDIATE 9 -

[(3,4-di ty] ) Gan R RSL{ 9 J.of. i somer, 0.71 @)
L e Py o SRR M SSBRRIREFLSH B S07 1,01 7L
{10 L) waps adqza,d-mnhlotobbenﬂxyatluﬂeuxb22~@-ﬁop6%ﬁ)&q&itenyﬁ)p3ﬁﬂdab929041
(_ECTI SE2003/ ?0.142?
tion of 4-(3,4-dichlorophenoxy)-piperidine (5.25 g) in dichloromethane (80 mL)
was added to a solution of EDCI (2.45 g), HOBT (1.77 g} and DMAP (0.44 g) in
25  dichloromethane (100 mL). A solution of 2-(2-propenyl}- 4-pentenoic acid (1.81 g) in

dichloromethane (5 mlL) 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

30  dichloromethane, then 49:1 dichloromethane : methanol) gave the subtitle cempound (3.40
g
MS [M+H]* (BS+) 368/342 | |
'"H NMR 8icpews 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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was heated under reflux for I it The solvent was renoved and the
resi due was |oaded onto an SCX2 cartridge w th nethanol 2 3Wyghiggrg Wit h
nmet hanol followed by elution with 0.7M ammoni a i n nmet hanol gave the

title WE&!}'/U s a viscous oil containing sol vent.pMadMsldhiid EST)
he

360/ 362 5 ol l owi ng i nternedi ates were prepared anal ogously from
the appropriate aryloxy piperidine as a m xture of isoners:

S R T o R T e T
m, 1 69 1/70pi LR8N (48, my 6 170 Hydd); AOR(LH] AR T.34HE, ), 1.84 - 2.09 (3H,
. or o100 oAy biigtl ooyl gt PR HifoeatR g0 © 5 0p

(1.34H ), 4NkPogenadButbletiroukh sofatidh of 4¢3, 4ciichloh 1%koBl2-
4-[[4.(3,4-Dichl org 2- 374 /378@ S(:0300o B ddle °1%“°J‘N3-'TL[ oY

met hyPph BFBSY1-fi-penteryd]-piperidie lfg:& T dlmloroyle@snel(zo ?nif) O30 nmrpwnh
pi peri di gylidatfeh @Méﬂnmjg b%th% 1G§ﬁb§ ’AcHtal)m (289 %n% Quaz aédeggmﬁ I':-Hé"solut:on was

cycl opent anedi ol m, .50 (2H m,
2.60 - 2stumed fopi hnyVateg wpgaddeg the(ph@gﬁwermseparated The aqueous phase was

3. 89- 3. 9?&%&%%&71@\»1&1 d"}cqrﬂorémét%ar(elme oFQamcg wife cﬁujeli' ﬁl@ed ahd 11:§nccfa&§ed fp 10

| NTERVEDI
4- (3, 4- Dgivaltier smptigsenyjound {4 gpreqenil (di60yg) met hyl ) - pi peri di neacetonitrile

4- pi peri di nyl met hyl i peridine (0.5
bron%gcgb@dl\g%ﬁfgﬁ?%/%%( dPI gopropy%/et hyl gm) ng E)O 36 rrL)(and %
di met hyl fmwmm&igc&& A4, ssf\arﬂengts 67@91 &pg@m@nu dqte wgm agjm@mmr e,

under nitro 4 hours.

200410298% 3. é@'ﬁl %Eéﬁo@) éeﬂfzrzﬂrﬁ%\ﬂél ﬁé@r%”dlﬁngbzﬂﬁt 8r77(@@: R Bo4edi@act ed
into et hﬁﬂgﬁ,) ﬁ@‘gel(gﬁ(m\ﬁ@ T3 148308 0dnyM th brine (50 i), dried,
e ed

filtered an vapor at [ ash chronato ‘{) }_/' é; 1 di chl or onet hane:
met hanol §) gaves ﬂWbWﬂM -8 AcBivplomapderexyh1-4Gh4-diby G&rcm@))pentyl)carbonyl]-

15 piperidine ‘
1-(3-Cyclopenten-1-ylcarbonyl)-4-(3,4-dichlorophenoxy)-piperidine (1.45 g) was
dissolved in acetone (30 mL) and water (20 mL). Osmium tetroxide (I mL of 2.5%
solution in t-butanol) was added and the solution was stirred for 5 days. The reaction
mixture was poured onto a solution of sodium metabisulfite. The mixture was extracted
20  thrice with dichloromethane, the organic extracts were washed with brine, dried, filtered
and evaporated to give an oil. Chromatography (eluting dichloromethane : methanol 24:1
to 37 : 3) gave the title compound as two compounds (0.31 g and 0.71 g). )
MS [M+H]* (BS+) 3741376 C)
Minor isomer 'H NMR 8 cpers) 1.79 - 1.98 (6H, m), 2.12 - 2.22 (2H, m), 3.23 (1H, tt), 3.49 |
25 -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 isorner "H NMR 8icpeisy 1.73 - 1.86 (2H, m), 1.86 - 2.00 (4H, m), 2.07 - 2.16 (24,
m), 2.50 - 2.60 (2H, m), 3.39 (1H, 1), 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)
30 d) 4-[[4-(3,4-Dichlorophenoxy)-1-piperidinyl]lmethyl]-1,2-cyclopentanediol
Borane solution (16 mL of 1M in THF) was added to 4-(3,4-dichlorophenoxy)-1-
[(3,4-dihydroxycyclopentyljcarbonyl)-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
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M5 [ MtH] + (APCl +) 382/384 5 'H NWMR S(cocts) 1.24 (2H qd), 1.45 - 1.55
(1H, m, 1.73 - 1.85 (4H, nm), 1.92 - 2.00 (2H, rr) Zégﬁﬁz—t‘quf 2.20
- 2.27 (2H, m, 2.34 (2H, td), 2,63 - 2.71(2H, 3.53
(2H, s), 4.21 - 4.28 (1H, m, 6.75 (IH, dd), 699(1H 30(1H
d) The fYPPUY#§ nt er medi ates were prepared anal 0g &Y 2?013’8%“%5%
appropriate 10 aryloxy piperidine: Internediate Name MtH H NVR - 13
4-[[4-(3,4-Dichloro-2- 396/398 nethyl phenoxy) - 1-

p. peri di nye} heatgdyrdenrefipy 1&9@11 ibelithe &dé&%h’i&% fepoEed aqut Himviesiuerwas)igaded onto

4- (3,
it E |[ I e( ﬂ? Wﬁ%ﬁ%r ophe %ﬁ%ﬂ“f Im?’i&pl peri ?tﬂ{rg JHO%CEP?E{)H?Q)% Pﬁg@nen
(0.85 g), amooplacnintethiahal ga%e the tildcorhpound as svipaoopyil mﬂtqthmgmieer(to 72 )

and di net ) ) were stirred together at room

t enper at upﬁ, M%Ei%ﬁ%@@g? for 24 hours. The m xture was poured into
water §50 L), extracted into ethyl acetate (3 x 50 nmL), washed with
brine (50 m), filtered and evaporated. Flash chromatography
(1071 7 ohl of oREA RO R HRABIS GRS S oEsly PR AR sof | ¢
(116 no). a:@rﬁyxg?ﬂci‘i’&ﬂaﬂmtd&o?ﬁ@fn&@8 H NMR 8(CD300) 1.06 -1.23 (2H,
m, 1.40 - n, 60 - 75 (4H, m, 1.84 - 1.93 (2H, m,
195-206(2Hn)211-217(2Hn)217-230(2Hn)243-

2.70 (6H ) 95 (ZH 1, 4. 20 wiag- 207 i), 6. 738 (1A,

dd). 6. oprARediEE” | Nage™™ G P 1 oe g Tk BEMR W0 2004/ 029041

PCT/ SE20DBY 001425 | BHERQEEDANEGtY | 374/376 | Sicosop 1.28 - 1.37 (O 66H,m), |
d-e[ [4- (3} 4-Dichlor )%ké 9&%@’36)&5—?—' peridi nyl ] met Y 3]7 }49 (Pgﬁl]-l P?%bhanam

‘4-[[4- (3} 4- D chl or ppipesidinyl}mekhyd]-pe+ i di nyl ] met 1y|g] (4mlrﬂ)gmgqh.gg)gqmom tr
ile (0.4B8 g) and C)ba t élﬂfﬁ% oﬁhl oride (0.3 g)|in nethanal (20 nilL
were coojed to 5 C|© d ogen, 5 Jand soﬂpﬁﬁyo@%%% §é31(1’(3‘)'43 g)
was added portionw se. The m xture was stirreflaag- §5§(2ﬁ%),§mmzrmtes
then poured into 2N aqueous. sodi um hydrloxi de $ol ution

extracted into ethyl acetate (3 x 50 rL), dr{ e mi3.¥ r%-ﬂs GEH, m),

evaporatled to give|the title conpound |(0.43 g§90 k 3 43) _1.08
- 1.28 (BH m, 1.p0 - 1.80 (611, m,1.}88 - 2 £ %?W&%?C
443 1H, m),685(1H d),716

(1H, d)

11 4-[[4-(3,4-Dichloro-2- 374/376 | &cpsopy 1.28 - 1.36 (0.66H, m),
methylphenoxy)-1- 1.39 - 1.48 (1.34H, m), 1.68 -
piperidinylJmethyl}-1,2- 1.80 (4H, m), 1.86 - 1.98 (3H,

. cyclopentanediol ‘ m), 2.22 (3H, s), 2.25 (24, d),
C | 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
(11, d)

10 - 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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10 - 2.22 (4H, m, 2.45 (1 H, s), 2.56 - 2.73 (311, m, 2. 6211
in), 3.07 - 3.10 (1H, d), 4.23 (111, m, 6.74 - 6.76 @ﬁMARdbﬂ?a 99
(1H, s), 7.26 -7.31 (1H, t) The follow ng internedi ates were prepared
anal 00 WS 4ad4/hdofy t he appropriate nitrite: |nternmedicgisg0dai®44 - H
"HNMR 16 4-[[4-(3, 4-Dichloro-2- 6(CDC13) 1.09 - 1.26 (3H, m, 1.62
net hyl phenoxy)-1- - 1.85 (611, in), 1.88 - 2.01 (3H,

di
P per S L MERDHID ke by bl B G ) Sgé@&)’ waghedwith prine
(2138 rr)2 '(ﬂ)r@B]—ldnadrﬁlteﬁdiﬁd e2p&ated 2 Flhsh cl')rpmﬂti)ﬁ@phy('j ()Q.QZ:E%G:hﬂﬂdrﬂzmetﬁ)me 4. 62
4-[ [ 4- (3“&“15?‘%@1%‘%‘?) 4F 3"%’(”8&8%51@532“ 23 (2H, in), 1.40
1-pi peri M&N\K}Hﬁt(h?bhﬂssz/ss@ 83 (11H rr) 1.85 - 1. 94
pi perl di nepr opanam ne m,

2.93 33.20 (2#%&@@281 2-"[12@11 cni)h)l 4561ﬁ§ (llflml)zé 73(-ﬂ.18§ (4H)m).192-
oL B 0= il that a8 o Fo MR L0 o100 0

3-f or nyl {ZH,).r3.55 @Bc sk hakyHaB E1H, 6§ HL, hiylb,699 (14, d), 7.30 (1H, d)

3- (hydroxynet hyl ) - 2- pyri di necar boxyl ate (1.2 g) was dissolved in

di chl oronet hane (20 nL) and to the solution was added Dess-Martin

peri odi nane (‘BhdfoljdpwingSnidinediaea meroprepared anzlogoesdy Sbmntiiceabpraprider

nitr gen, ? room.tenperature, for | h. Sodiumthiosul phate (10 g) was
added¥t o XYPIRFIMIG aqueous sol ution of sodi um bicarbonate (25 n)

and t hi $riiendebinge madded to the reacfygm MmXuaueR Ether (25 nil) V\@S( )

then adfled._and the mxture was stirred ranidly for. 5min_The mxt o e .

was sepatdt ed, th§=4dEﬂJ@@ﬁ191°h}9ﬁ‘%rge was b336/388tled with ether (2x20 ni.
2M HCl (10 nmL) was %ﬁ,\fﬂl &g I@e conbi ned 10 gt her extracts. The

agueous|phase wasjre 8 asified by| carefdl addition of solid
sodi um bi car bonat ¢ piperdisyiimebylbd- wi t h bt her. |This ether was dried

(MSH) | filtered ted in vacuoto give the title
conpoundl_as a_caol c)g{ignd@g&%gﬁg&%@ ).l 'H NWVR S(Dnso) 1.35 (6H,_d),

5.24 (111, quintet), 7.80 (1H, dd) 8.31 (1H, dd), 8.86 (1A,

INTERMEDIATE 14
4-[[4-(3,4-Dichlorophenoxy)-1-piperidinyl Jmethyl]-1-piperidinepropanenitrile

4-(3,4-Dichlorophenoxy)-1-(4-piperidinylmethy!)-piperidine (0.85 g), acrylonitrile
15  (0.24 mL), diisopropylethylamine (0.72 mL) and dimethylformamide (6 mL}) were stirred
together at room temperature, under nitrogen, for 24 hours. The mixture was poured into
watér (50 mL), extracted into ethyl acetate (3 x 50 mL), washed with brine (50 mL), dried,
filtered and evaporated. Flash chromatography (19:1 dichloromethane: methanol) gave the .

\-m-—/{

title compound as a solid (116 mg).
20 MS [M+H]" (APCI+) 396/398
'H NMR 8icpsopy 1.06 - 1.23 (2H, m), 1.40 - 1.53 (1H, m), 1.60 - 1,75 (4K, 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
(14, d)
25
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15 | NTERMEDI ATE 19 Met hyl
4- (bromonet hyl )-3-f1 uoro- benzoate Methyl 3-fl uoro-4-net hyi S4B 86 e
(0. 97 g), N-bronmpsuccinimde (1.13 g) and azobisisobutyronitrile
(0.02 g)_were added to carbon tetrachloride (2 ni)

h
was heat‘g‘az‘f?ﬂfi’é’f’“ reflux, whilst being irradiated w 3’%%3&@6@1? . for

6h. The reaction m xture was concentrated in vacuo and the resi due was
partitioned between ethyl acetate and | M hydrochl oric acid. The
organi ¢ phase was washed with bANAERMEDRIAIEIRHSOM) and filtered to

ive a crude h
gl uting wt hygfg&qgf'?ql) cg}ggﬂtp g%hé)‘ﬁ?)ﬁl P@%}%&gﬂﬂ&%j iljl \§)d% &ﬁé&@%@g{eﬁgnﬁound
as a col our | es4-[@3 %DlCBEr@)mIIOZS)-l -pipsidinA{re@igi B piperBidnepGipniisile (04350

ethyl - G e @ ? s ghalabin ad ot oottt Y THEHMe  noc

for Inger gmficdtven B&oh}@l vﬁﬁs%ﬁ%brtﬁm&ﬁe (G, mlﬁt)ure ﬁaﬁﬁn@&bﬁ 59,
7.20 (1H, ddd), 7.46 }z67(1 26 MAR 2007 WO
2004/ 02905F @@P@Eﬂz@%ﬂ%&d@ Bih)éntéy PXIdEﬁﬂWOH (S0, exteacted

4-[(4-hyd ik di 2)
£ LG e dsodi ol ble abanpbienbges  ginithohe

a- br onobe acetate (2.43 g) was dissolved in acetone (20 m). A5

ensi on of I n e wa
Zgzgd ?Iol I owedl‘hg pg‘F %Qéf/n g%? onatt Ff‘% ]6%}%@ n'l?’hegzgn gt%giﬂe}(I j“2)04 >
sti rLeﬁl f oR.220418,, m)‘ Qlﬁslﬁ,ck)aaﬁﬁ Z:MGEmm%&LMZHo?ﬁm QY—I:-L:G[Itilfﬂ)mmtélcﬂ}r apgy
i sohexan n e subtitle conpoun
C;s an oi | 8&@%5%7%%(%%]53%%@5%?@‘%répaifﬁm B(cDC13) 1. 21m()3H,
t), 132(1H td), 141(|th) 6-157(1H m, 1.63 C-169
1H, - 1.77 , 1. 89 (1H, 16 (1H, td) 76 - )
(2 81 ?) 1H, Tli*ﬁfou?“’glg mm@‘-’é@"@ Pigre I?IPBafed:?“S]@g?“Em frqu} thg aE@"?‘I‘ﬁ‘Fﬂ’é‘)‘ e: 4.09 -

4.24 (2HTfBmediard0] Nahe 37 (ST 1, 7~ A7 APHRNR M) D) ELTT
4-f or nyl L a- phenyl - -m nprl di neacetatdgq 15 _DMSO (’J 1 n1\ was di ssal ved

in dichl o}ﬁ)'mejt.héne HB @i4yDighlgrecdol ed Hel ow - | &6odB) 1.0%al 26 (3Fhin), 1.62
terper atr 6 bel ow | IR HRABRITH) NS CET P bRt m TeR thdn 1°
et hyl piperidinyljmethyl}-1- m), 2.16 - 2.18 (2K, @), 2.21 -
piperidineethanamine 2.30 (2H, m), 2.32 (3H, s5), 2.39
-2.44 (18, m), 2.58 -2.71 (3H,
m}, 2.75-2.98 (2H, ¥), 3.03 --
3.16 (14, d), 4.62 (1H, m), 6.70
-6.73 (1H, d), 7.19 -7.22 (1H,

C | d)

17 4-[[4-(3,4-Dichlorophenoxy)- Seposy 1.02 - 1.23 (2H, m), 1.40

1-piperidinylJmethyl]-1- -1.83 (11H, m), 1.85 - 1.94
piperidinepropanamine (3H, m), 2.08 ~ 2.20 (44, m),

2.65 (3H, m), 2.93 ~3.20 (2H,
m), 4.23 (1H, m), 6.73 — 6.76
(1H, d), 6.99 (1H, 5), 7.26 ~7.31
(1H,

15
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4- (hydroxynet hyl ) - c- phenyl - | - pi peri di neacetate (2.23 g) dissolved in
di chl oronmethane (6 mnl) was added dropwi se and the solutigf MERSI007
stirred for 30 min. Triethylamne (4 nL) 20 was added and the reaction
M Xt ur ep\psdesihegyed to warmto ambi ent tenperature. pkpioosNRfpsadded,

t he phases were separated, the aqueous was extracted twce with

di chl oronet hane and the organi c phases were washed with brine, dried,
filtered and concentrated to gi D Pé Ele corrpound M5 [ MtH] +
(ESt) 276 25 "H NWMR 8(coc3) 1.2 1.81 (2H, m, 1.82 -
1.95 (1H, 1-m)hy1e1>h}a3~fbrhm 2-;s}dbdme2ara& 1ate2 34 (2H m, 2. 70 - 2. 80 (2H,
rr),281-290M( n] 9% -425@ nzl 30-
7.38 (3H, ), g@yiethy erfh)(dgcpfyrqﬁhyl) mlcthepprb%yl%gg( Mas issolved

4- [ (4- hy dgieni¥romerhith ep? f@n&}m& Emh&anawmﬁﬂad Déss BIREH pHdaeREE L0 §)
4- Hydr oxy _Ehperldl ne and et hyl

4-f or rfy| - Bhegpastion mixtpieyeas |smrwba@®tr Sitegerg @t oRMISMpRratiey ﬁarédwsﬁedmm in

T acet o giaRe 10 6 addle T PluptBhadliftho ) YO ubBbMR .

stirred m]a}aandjtguhnuxmne)vasaddédxmtltﬁ reactibm mikteres @ther (Amlewastticleeidedid t he

t tirred f d th
Wi - et hyostuplhES vat g gy BB SRS Rl 3t et °°
2004/ 029%3%@52&%&1@10%&&%@[5@)1 mtﬂcmro 1E) ol dddeld 1 thé E@ﬁlﬁﬁecﬁnd

evaporated. Chroma ra of the resi d i.chl or hane t hanol

: tlroﬂé)( hyAt %Wﬁ@cﬁo%g'giﬂ'ﬂaé’b%‘wﬁ%‘é’a%fﬁﬁ?ﬁ (TR § H%Pfs" 1?3 14

g) . M5 [ Mbbfum biédeSomate3ad etractddNNER éﬂﬂ&otrhz%)ath%r whk c(r&a%MgSOB);), fiftered add? H, (Y
qd), 1.42 - 1.49 (1H, ,1.49 - 1.57 (211, m, 76 (2H, m, .-

1.81 - 1.99ycquizpied ff vacyo focsive the tie Oswouwasazwlwr{emﬂ @)879 58 - 2.78-

(4 3 5 80,4945, B 53 0 i 0140 1, 8 ) Bl e el 07

| This BExaiplo20i{(lHustrates the preparation. of

4-1[ 4 5(3 4-di chl or ophenoxy) - 1- .

pi per di nyl ] net hyl ] - a- phenyl -1 - pi peri di neacetic acid. (-~

4-{[4-(3, 4- D| chI or ophenoxy) pi peIN¥ERMEDYATER®S hy| } pi peridine (0.5 g),

and benz i C acj 2 g) were dissolved in ethanol (3 nm);

gl yoxyl i gt@y @@@mﬂﬁi’ﬂ? ggh‘gﬁ% eZ838o| ution in water) was added to
the sol ution andhfiBeMiopRetnddiy! Beadokte €0.9AE), hﬂﬂb@xdsdc&nﬁmdﬂ‘(lcfpgﬁmﬁ oven
at 100C for 5m n. The resultant solution was purified HPLC

(gr adi entezobjsieghutysonitils (K28 AHeroidedhiofahon teiracidogide @%@)d%’éﬁ'@ﬁfmxﬁm e)
to gige LM Hehtkd EndePRIRARKChilst Bhidg Boadiald® vl lobw laib) foft 6K/ FHreaction

mixture was concentrated in vacuo and the residue was partitioned between ethyl acetate
and 1 M hydrochleric acid. The organic phase was washed with brine, dried (MgSO4) and
filtered to give a c;rude yellow oil which was purified by flash chromatog;'aphy, eluting -
with 5% ethyl acetate in isohexane to give the title compound as a colourless oil (0.63 g).

25 'HNMR &cnaisy 3.93 (3H, s), 4.52 (2H, d), 7.47 (1H, t), 7.73 (1H, dd), 7.81 (1H, dd)

INTERMEDIATE 20
Methyl 2-(bremomethyl)-S-fluoro benzoate

Prepared following the method for Intermediate 15.
30 *H NMR 8cpey 3.95 (3H, s), 4.93 (2H, ), 7.20 (1H, ddd), 7.46 (1H, dd), 7.67 (1H,
dd)
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20 '"HNWR S (CDA3)1.53 - 1.77 (4H, m, 1.79 - 1.94 (4H m, 2.14 -
2.25 (4H, m, 2.41 (1H 1t), 2.54 - 2.64 (2H, m, 2.75 (12 HMAR »o073- 38
(1H, d), 3.58 - 3.70 (2H, m, 4.15 - 4.23 (1H m, 4.47 (IH, sg, 6.71
(1 H dd), 6.96 (1 H d), 7.25 (1H, d), 7.32 - 7.38 3Hn?.

7.58 (2HWOR04AR04D5 Exanpl es 2-19 (see Table | bel o @WH@ u5| ng
the nmethod of Exanple 1. EXAMPLE 20 This Exanple illustrates the

preparation of 4-[[4-(2,5-dichlo ohenoxﬁ-l-
pi peridinyl ] nmethyl]-a-phenyl -1 - c acid 30 Ethyl

p
(0l 135 ) o el B O L obenzene
(0.2 m_) ayd pdithd<-hydtoxyrbethdkepbefydd plmndwmn®taaﬁdded and the sol ution

' Lomperature and i BB pneai e Ods AR IR el N A 26 2 3
MAR 2007 vs@sﬁaagéﬁ emgdmg@;rétﬁﬁﬁp&&ﬁfqug) ummen@@iﬁﬂ,) whb eddal Xillehed was

stirred r 60 h, n acetic acjd was added and the

sol vent mggﬂﬂt@flpﬂcéﬁmnﬁ‘ﬁéz P& JGE%TWF ‘F%f“b}/ﬁ hpidieradpnd o, aqueous
amoni a: c%ﬁt%nﬁﬂtleﬂ Ed Juﬁexl Qﬂflﬁgl‘n@tﬂ raﬁg‘ (*;ﬂohékaﬁg’ é:tlﬁ_){)l abedatd 1 ME1HbRS: 7%?5‘)6%6 |
conpound (21 ng). c& §E8+; 771479 NVR 8 CDSOD 45 (1H,
q), 1.68 -suhnt@ecoermqun &ﬁ)anvzl( 838).2.21 (2H, , 2.25 - 2. 34 (2H, m,
2.57 - 2.65 (3 2.93 (2H, m, 29-436(1H m, 4.38 -
4.44 (I1H m, 3}‘ésg@-lﬁEgd%?g?02(113 d, 7.23 (IH, d), 7.32 - 7.36
(3H, o, 7.44 'H‘NMR&&I::I;, 131 (BEMatypl.32 @H, ¢ @,délﬂéﬁlﬂ)ll%elld@(lﬁlam)rﬂeﬂﬂe

Gﬁlengr teggr’ gggﬁo?’ %Eziﬂwf(lﬁ?ﬁl) %m@ fﬁﬁbﬁgﬁz@%?& (li-Il Iysfgeat es

pi peri di n)BIdehmb 1350 (@Hea) B.9p (118 sh, di.0ve.aicRt @Hem), 7.30 - 7.37 (3H, m), 7.42 -
4-(3,4-Di (;} Iorophenoxy) 1- (4- pi peridinyl met hyl)-piperidine (0.30 g)
and rnet hyl 46(8HaM)r onpbenzeneacet at e (0.22 g) were dissolved in

acetone (29 nLpuand el ASShHeR - CRpAMIRMaEer4td- 13 g) was added. The

reaction mxture was stirred at roomtenperature for 16 h.

The
susper$i on was DMIQ £}.&anbkivastdissolved ndighdoromethangd by makead cagied 1?%%‘1’ due

h to t t
e et yl atpeg CRRDF Bl Gt bl RER O L) wEFKRE Gopyss | )
2/55([) M+ H]1 + rx(aﬁﬁm%_r'n gQB&ieﬁ%Bgfnirb By SHTC03 () sdluﬂéh (uisilshrrfdl €or,15 huﬂ.%e(n?dthyl q d)
ORI L M NELWCER (RSN, EH N P RO
E Ilﬂ g %ﬂ,g@as aadeﬁ?dr&ﬁvlr"se dhM theZsoRition wis Srreld!fbh 307thin. &rﬁ&yfaﬂﬁﬁe (451}11.) 3.98
-2

was added and the reaction mixture was aliowed to warm to ambient temperature. Water
was added, the phases were separated, the aqueous was extracted twice with
-, - dichloromethane and the organic phases were washed with brine, dried, filtered and
C ' concentrated to give the subtitle compound.
MS [M+H]" (ES+) 276
25 'H NMR Scpeny 1.21 (3H, 1), 1.64 - 1.81 (2H, m), 1.82 - 1,95 (1H, m), 2.11 (1H,
1d), 2.19 - 2.34 (2H, m), 2.70 - 2.80 (2H, m), 2.81 - 2.90 (1H, m), 4.04 (1H, 5}, 4.07 - 4.25
(2H, m), 7.30 - 7.38 (3H, m), 7.39 - 7.44 (2H, m), 9.63 (1H, d)
c) Ethyl 4-[(4-hydroxy- -piperidinyl)methyl]-c-phenyl-1-piperidineacetate
_4-Hydroxypiperidine (0.81 g) and ethyl 4-formyl-c--phenyl-1-piperidineacetate
30 (2.14 é) were suspenéed in THF (10 mL). Acetic acid (0.5 ml.) was added followed by
sodium triacétoxyborohydride (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

27



septet), 6.87 (1H dd), 7.08 (1H, d), 7.31 - 7.38 (4H, m, 7.42 (211,
dd) 25 EXAMPLES 23 & 24 This Exanple illustrates the prepar§ti MR 1867
(R -nethyl 4-[[4-(3, 4-

di chl or ophenoxy) - 1- pi peri di nyl ] met hyl ] - a- phenyl - pi el te and
pEag Uy Rl Eh G RE

(3, 4-di chl orophenoxy) - I - pi peri di nyl ] met hyl ] - a- phenyl - pi peri di neacet ate

. 30 Raceqn . C e )
4 Lo (5 PSR i, e s cupponpin Chismiograpy it psicoe

pi peri di ridielietoricthahs bMetivgiol Werketiol ansing 9020k 1) pavie sl smkstithecompoanasemaiio|
(9:1) ang V\QS chromat ographed on a Chiral pak AD col umm el uting

i sohexand?1 g%opropanol (9:1) to give the 2 isonmers. 29 2 3 MAR 2007
WD 2004/ 02904 41 POFLIBFE2RSY/RA1425 First eluting isoner (50 ng); MBS

[ MtH + (E$+) 4917493, Retention time (chiral pak AD col um (4.6 -x 250
), #ai nt ai ned NAVR Dap@ FIWEH; 1.8 atn1.98 - 3.40i(Hbine) 448 - 1.57 (2H,

somer (30 KETTANERAED AT BOR 008 Ao talt B R R P
OROXANG . 20Dt CPANS] LRt 81| G 0. 156 ci e hyl am ne) 8.6 m nutes
IE?(XI\/PLE ggﬁ'ﬁhﬁs‘%ﬁ‘ﬂﬁﬁe‘ﬁ:@%&)‘r at gs t he pr epar th i on of (i?) -

4-[[ 4- (3, 4-di chl orophenoxy)-1- 10

pi perjpdi nyl ] net hyl ] - a- phenyl - pi pe_@migti c acid. () Methyl
(R -4-[[4-(3.4-dichloro henox%/) -1 -pi gerl I nLqu ;met' hYl ] - a- phenyl - |
pi peri di neaceFEtS@"GE‘Blﬁng‘)S“W&% haipseparatieniof 4l 4rdishiqrenhienaxy)it) and

[+

ammoni um acet a4{§4-(FAPDichkBophacetypiparidin- &yl imethyi hpipetitiiae (0.5 g and Benzens

d,. (1 + S Al ' 1.27 -
ool Rl et AR e 3
A i e T R A T M T
7. 45 ( STl ayeh 2t YIOBG Terupin e rspiteskanplien s pisiied YABPLC eisdienhy
was made gkigi. g, Lhe ; . 95, ivd e
il isust r at9 g? ?ﬁe%&%ﬁ@?&éﬁﬁgf& ?%E@rrgﬁlla 4-1 r4- (t %gﬂgmfglﬂ@&aﬁ%ﬁd
di chl or offh&Bbxy) - 1- pi peri di nyl ] net hyl ] - a- phenyl - pi peri di neacetate

MS [M+H]" (BS+) 477/479
20 'H NMR § (CDCl3) 1.53 - 1.77 (4H, m), 1.79 - 1.94 (4H, m), 2.14 - 2.25 (4H, m),
2.41 (1H, 1), 2.54 - 2.64 (2H, m), 2.75 (1H, 1), 3.38 (1H, d), 3.58 - 3.70 (2H, m), 4.15 - 4,23
(1H, m), 4.47 (1H, 8), 6.71 (1H, dd), 6.96 (1H, d), 7.25 (1H, d), 7.32 - 7.38 (3H, m), 7.49 -

()

heat ed at.: O I . a rotary evaporator, '_ p
redi ssol %gjggﬁlﬁy]ﬂéggﬂiﬁgﬁ%ﬂ%#-P%%%%&raﬁﬁ m(gr adi en%/ 95%p- 50% aqueous

7.58 (2H, m). ()
25 Examples 2-19 (see Table I below) were made using the method of Example 1.
EXAMPLE 20

This Example illustrates the preparation of 4-[[4—(2,S-dibhlorophenoxy)-l—
piperidinyl]methyl]-ci-phenyl-1 -piperidineacetic acid ;
30 Ethyl 4-[(4-hydroxy-1-piperidinyl)methyl]-a-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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—A={1A(SA4=Dbrchtorophenoxy) - 1- pi peri di nyl ] net hyl ] - 1, 2- cycl opent anedi ol
(I'nternmediate 9, major isoner, 230 ng) was dissol ved in
4 5 e

di chl oronet hane (5 nlL). Sodium carbonate (225 ng) was adde

resulting suspension was cooled in ice-water. Lead tetraacetate (310
ng) was ¥BAMHOM4smal | portions over 15 min. A suspdtFBRUBOR 30
phenyl gl yci ne nmethyl ester hydrochloride (129 ng) and sodi um

triacet oxyborohydri de QSOO ng) in THP gh?d repared in a
separ at e {¥%Rddeto Thoymixtar 4158 FTed{onRdkh, éEFtlcé@ét(fet‘f’ dd'EPSdW@SBd‘i??a%d

triethyl a%@ﬁa}&eﬁ@@a}&sﬁd&ﬂ”TB@Esﬁh@@%ﬂ%hﬁ@d E‘@ﬁPE@t%?]Q%tagﬂec(u‘é'

bath) for S mn l'et1 on of dition o Iead
t et r aacet acetonitrile;immadigng P5:5305R5Q) topiRe feoirle cogpod 421028041

PCT/ SE2003/ 001 suspension was filtered through a plug
S ST EEU dhgo st

of cotton wool noes suspension, followed by a rinse of
THF (35n). AdémiNMRﬂm%pI 45:(131;@ 1(630 1195 (9Mdn), r16e I (2H] MY 2(2500.34)

dded h h h
5 Aquoous @Bl SRSSHAT 2405 25342 b Aehe “S6AR: Bh A AL B Rbh
was then gmetii ACAHT7, eﬂﬂgmpa) wztafuﬂtd)yi 3ACELGLSEL, mI AL XI AREIE nyyer e

combi ned, washed with brine, dried filteréd and evaporated.” The
resi due was purified by chromat ography (39:1 ethyl acetate :

10 " H AR ts?c%g%%ﬂéfg%% ERRIE SO ol o e R ER 5P, )
1.70 -101.80 (3H, ,185(1,td)190-198(2Hrr)212(|H,
td 2.16 - 2.25 (5H, 2.62 - m, 2.75 (1H, d 2.94
((1?4, d), 3.69 (3H,( s),”l.m (1H, %’?ﬁﬂi@% 26 (IH, rr§ 6.7)4 (IH
dd) 6. 98 (| H, Thip Exam@8 iljustratesithe prEp&éHOnhf&&t}(yBH[[éinﬁi 4-GickiOrophehony)-1-2H,
15 Exanpl e ee Tab bel ow) were made using the nethod
of Exanpl gppgg&néiﬁ%%%aﬁx ‘é“ﬁ?ﬂe@mi | lustrates the preparation of
(R- 4-[[4-(3, A{ﬂ#—@i&lﬁér@ﬂ’%@@ﬁM)L(4Jp1per1d1nylmethyl)-p1pendme 0.30 g) and methyl-

pi peri di nyl | met hyl ] - a- phenyl -pi peridi neacetic acid di drochlorlde 20
(R) - MdEhy pc-bxorpghwg?,lemethtq:m?@rgg peeerthssplved ingicfand @0 m}&)]an%pmsqmm phenyl -

pi peridin t l.Qr.] i 0
L) “and noapa @183 def et ettt e MAMAL AR Bhplfy €
col | ect edthtd: sdspiension was/ﬁlwcdandt i fidrate s etapbﬂaedca‘h@mardde ms)o mg). m
pt. 294-297 € 25 . 8( 558
50" ( 1h iyl @fﬁﬁ?ﬁ%)w%%ﬁg% el d%%%%f) g G0 éoﬂ?ésn "
2.78 - 2. 8% (Hehitlempmpeurdq0.24 8).18 (12H, m), 3.37 - 3.45 (2H , 3.61
lH 74 447-47 47-472 I H,
Sio0 205, 17 ( S pngtEsThoydeg T - 407 (M &0 e
'H NMR Seozom 1.22 (1H, qd), 1.34 (2H, qd), 1.50 - 1.59 (1H, m), 1.66 (1H, d},
C\._ 1.70 - 1.80 (3H, m), 1.88 (1H, td), 1.93 - 2.02 (2H, m), 2.14 (1H, td), 2.22 (2H, d), 2.25 -
= 2.33 (1H, m), 2.65 - 2.73 (3H, m), 2.95 - 3.0! (1H, m), 3.68 (3H, s), 3.98 (1H, s), 4.37 (1H,
septet), 6.87 (1H, dd), 7.08 (1H, d), 7.31 - 7.38 (4H, m), 7.42 (2H, dd)

25
EXAMPLES 23 & 24
This Example illustrates the preparation of (R)-methyl 4-[{4-(3,4~
dichloroPhenoxy)Ql—piperidinyl]methyl]-a—phenyl-piperidineacetate and (S)-methyl 4-[[4-
(3,4-dichlorophenoxy)-1-piperidinylJmethyli-o-phenyl-piperidineacetate.
. 30 Racemic methyl 4-[{4-(3,4-dichlorophenoxy)-1-piperidinylJmethyl}-c-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 isomners.
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(IHin),7.09-7.16(1H, m, 7.31 -7.36(1H mM 30 Exanples 35 - 40 (see
Table | bel ow) were made using the method of Exanple 25. 23IMR BIVAR
2007 WD 2004/ 029041 PCT/ SE2003/ 001425 EXAVPLE 41 Thi s Exanpl e

i 11 ust rgbessobepr eparation of |-[4- [[4 (3, 4- di chl opEREEIR 1422 -

pi peridinyl Jnethyl]-1-piperidinyl]-2,3-dihydro-1Hindene-I-carboxylic
acid .

AotLa- (3, 3- D olepdaRhaRaskschrl; BES vkAY! (hm@x}4bslazreﬁw&4tﬁﬂént anedi ol

(0.20 g) 5 was dissolved 1 n dichloronethane and sodi um
car bonat e{(cligal g6ARg rolnes (Aa$0 mmhmm@mﬂ%?ﬂm wizol mil/mio 9¢ Lead

tetraacetat,e (0.248 s adde m The m xture was
stirred fxégheﬁénc#srs?pgﬂ%@ tﬂr‘ﬂ@%@%@ﬁ@@ﬁ‘ ngafq"i"f"ﬁ ‘ed through a plug
of cotton woolg ebmmlm;ggeémmzﬁé),m [M+H]" (ES+) 491/493. Retention time

am no- 2, 3-di hydro- 1Hi ndene- 1- car boxyl i c aC|dé’é_l098 g? hydrochl oric
acid (9. 1(Ch*£")1P3k &@Cﬂup@t(ﬁﬁxé’ﬁpﬁ'@nl Bmll!“%‘_eﬂ ah He° PROMOP:S Sodi um
cyanobor o)} gl n mxture was
stirred ]&g%i{i&%&é lag Oﬁ%%nr]n t:g!ﬁ@@;?ﬂ‘jggx ﬁﬁ"ﬁnﬁ%@l \?gﬁlt gi viere evapor at ed

and the residue was redissolved in acetonitrile/water and AcOH was

added. This was purified by HPLCE %\Jﬁ 50MNH4A0AC aq (0.1% gradient
to 50% MCN 5090N\H40ACc) to give trg‘éoéh'&&'rrp‘sgund (93 ng). 15 M5 [ M+H] +

(ES+) 503/ 505.THi¢E RS0 SRROMNSAEER)atatibi of (R)- T[46(3M-dichidrophendy)-1-1. 41

(2R 10 dhomamigisthyikg anonvhpberidigigetontial ) (O g+ 183 - 193 (3
2052 T 2R B Ol el oAbt thghad, 745 00, |

(1H, m, 6.97 - EXAMPLE 42._°
Thi s Examppmdmeh@sm didarg)tire dpﬁ@p@riataqoﬂcbtﬁmelphw) gud heateq §#tB80( € far

dichloro 0 | y . oate
4-(3,4-DiC o?@(% gﬁ%(%u%t%% hlj-eﬁl-s Jéﬁ’éﬂ ppl perp)“gE B’)%g?gﬁ‘é) was
di ssol vedgBichn95%e eﬁ@iﬁlanmheaonmhm aaetdtel ot Ee% sodtoitrile) togivedldoiitit

met hy]. 2- (brono yl ) benzoate (0.56 g) and DI PEA (0.25 nL). The
reactison Wﬂ?@a&gé"@n rred at roomtenperature overnight then
concentrated s eMaHDr@Bp4v74T9er reduced pressure The residue was
partitioned bgtween ethyl acetate and wate 64*_gani C Ehase

washed with br FRR Sgosaed nonykey) 1.31 (3H, @?)eh‘i%nhﬁ% &y 132 ed 06(53%15 ve
an oil. Ths %Q'ﬁl{ﬁ!{fﬁn 9,38y 233 Erﬂg@ﬁg?@@m%&@%%ﬁw 4.4

met hanol 1hn |chI ororret ane then(g PLC (2 ‘OAc’ aq ?0 1
% gradi At mp 6l Nedhy OIS ). 3t7cﬂlljn De7.4he 786438, m), 7.54 - 7.58 (2H m)

20

Example 26 (see Table I below) was made using the method of Example 25

EXAMPLE 27
This Example illustrates the preparation of (R)-methyl 4-[[4-(3,4-

25 dichlordphenoxy)-1-piperidinyl]methyl]—on~phenyl-piperidinaacetate
4-[[4~(3,4-Dichlorophenoxy)-1-piperidinyljmethyl]-1,2-cyclopentanediol

(Intermediate 9, major isomer, 230 mg) was dissolved in dichloromethane (S mL). Sodium
carbonate (225 mg) was added and the resulting suspension was cooled in ice-water, Lead
tetraacetate (310 mg) was added in small portions over 15 min. A suspension of {R)-

30  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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conpound as an oil 0.4 g. M5 [ M+H + (ES+) 491/493. 32 2 3 MAR 2007 WD
2004/ 029041 PCT/ SE2003/ 001425 "H NVR S(CDCU) 1.10 - 1.24 (ZH“%?A £@746
(IH, gqd), 1.63 - 2.05 (84, m, 2.15 - 2.28 (4H, m, 2.62 - E ,
m, 2.76 - 2.82 (2H, m, 3.74 (2H, s), 3.87 (3H, s), 4.23 ng,

qui nt et WO BOF®41H, dd), 6.99 (IH, d), 7.25 - 7.32 FSHSEPI00pa237
7.46 (2H, m, 7.68 (1H, d). 5 Exanple 43 (see Table |I bel ow) were nade
using the nethod of Exanple 42. EXAMPLE 44 Thts Exanple illustrates

t he prepathetrpiingfsugasnsion was filteqed thepugl 2 plugiof mt@admbmw aminoester

1-piper | dLavLLJIR: Bilohed bk L STk BIRUMAde Bl HALA:RERERR) GO
di hydr ochlritiykeniad (RO LY vevarddediart ie@ct@ﬁ@ﬁlﬂﬁtet\ﬁhlélﬁwﬁﬁhéﬂ—étm%ﬂd treated
with triethylamne (0.26 nL). After stirring for 5mn, nethyl

2- (br onon@Y4RiRRL 5-f | uor o benzoate (0.15 g) was added and the reaction
mXturg was Sthé tidfls Hdidh é:?%h%@ﬁﬂ?%éstéag@d t%‘égg’ 2L nnirtﬁl% \{dﬁa{?&hﬁﬁ
m xture was concentrated 1n vacuo and crude product was purified by
flash chr extecd tiajshwitherhyl aeetpteni The e2eactEwons chiabiokd, anshed. with brine, dried,

triethyla

cont am naf'8 4o Wrﬂing)aﬁé}ét? ‘irlu gﬁ%ﬂgﬁéﬁ?%v%rﬁﬁf‘ﬁ?" ﬁ?ﬁgsm%?lggerfm E@? li(egglr'jme%/ 511

Exanpl es #ibthari) to(yiwehetitls equegoand {16V )i ng t he met hod of exanpl e 44.
20 EXAMPLE 46 Thi a trates the preparation of I

-met hyl et hyl - M5 35 @6245’45?

di chl og ophenox'ya)r@zﬂm(p&m ey, aey, heb ka2, neri-disaykHgs, ytd - 12e0qgHi di n

car boxyl at e

C‘Z (3, 4- Di @hilgBdpHeldH-1LIUCE: pord. T G 2 )2 350 (§8r I 24e2 (B6BEY)  and
125 met hy} ?tﬁ?’shﬂ?’af Qbm’iﬂ Galk il @H”QC%P% ghﬁftq 2% (1) )37 @gded to

a mxture aceti ¢ ‘aci d ure was
stirred add)rﬁ)ﬁﬁrrﬁlﬁe#bér@t(bﬁed)fbﬁl 5B (3then), 7.40d7- 647{21"1 m)
triacet oxyborohydride (0.28 g) was added. The m xture was stirred
overnight then poured into a saturated solution of sodium
bi carifonat e. TBxempies@d8eB3 (s Tablt I bdowwerk ntade etitig/the arthodtof Exdrhple 27
organi ¢ phase was washed with brine, dried (MgSO4), filtered and 30
concentrated in vactio. The residue was purified by flash
chromat ography, eluting with 3% pEMPIGE3snd 0. 1% tri et hyI am' ne i n
d| chl or onet hane, ving the tit conp as_a clear

"H NVR 8( 00300 %’Sﬂm@lﬁﬂlzﬁfa(f’é e Pf?ﬁafatlfnﬂéai)eﬁ[[“d? 4"‘110%091*690’6% 1( 1H
m, 1.69 p1pel‘1d§1§l1n‘§alya Aphdpl-gBdineacetic acid dihydrochloride

20 (R)-Methyl 4-{[4-(3,4-dichlorophenoxy)-1-piperidinylJmethyl}-ci~phenyl-
piperidineacetate (150 mg) was suspended in 6M hydrochloric acid (20 mL) and heated to

[‘I

C-- 80 °C for 22 h. The crystalline solid formed was collected and dried in vacuo to give the
= title compound (100 mg).
m. pt. 294-297 C
25 MS [M+H]* (ES+) 477/479 ppp
"H NMR 8cpaopy 143 - 1.59 (1H, m), 1.66 (1H, q), 1.86 - 2.02 (2H, m), 2.05 - 2.29
(5H, 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), 447 - 4.57 (0H, m), 4.67 - 4.72 (1H, m), 5.00 - 5.12 (1H, m), 6.83 - 6.91
(18, m), 7.09 - 7.16 (1H, m), 7.31 - 7.36 (1H, m)
30 .
Examples 35 - 40 (see Table I below) were made using the method of Example 25.

k) |



WD 2004/ 029041 PCT/ SE2003/ 001425 (4H, m), 1.96 - 2.11 (4H, n), 2.23

oH, d), 2.27 - 2.37 (2H m), 2.67 - 2.84 (411, 3.72
51.35 -)4.45 (1H, ), (5.26 E?H, t), 6.90 (||(4 dd)m7 11 (1%%&‘5“3@”739 J

(IH, d 1H, dd), 7.93 (IH dd), 8.49 (11-L, | es 47,
60 -- 6 (4%%%%04 bel ow) were prepared foll ow ng theerr)esF%) gﬂiﬁ?@ Exarrpl e
46. EXAMPLES 51-59 Exanples 51-59 (Table | below) were made from
Exanpl es 42-50 by the nethods 1gﬁ%flﬁgﬂ)e 77 (Li OH, Exanples 51,
53, 54, 57, 58, 59), Exanple 25 |l es 55, 56) or Exanple 90
( KOTMS, Exarmm E&}n 13X AMRkE :&@r@mmoliwmw(s |4'-t5&hflc§tb nbkig-1-

preparation, of et 4-di chl or ogphengxy),.- i

pi peri dlm‘]d%’ﬂWFk]yY]ﬂ*Bipﬁ’ﬁlFﬂ] %ééﬁ]@td&%‘wwe&e'ét‘ﬂbpéﬂl%%t i on of
4- (3, 4-di chl @?@Wﬁo%ﬁoﬂ)gﬁ ggidng J?fﬁgi} L])z- hﬁhaﬁo} é@o%ﬁog)

and DI PEA ( r onpacetat e
m.) . STh eméissé@lvedu ichlerometbance(il 0 gdg apdyodivan wrbq;atamaﬂéa) werkddad.

o ot Por Rt s el k. ko LASIALION ) bR B okbAgn
conbi ned'emgiamrewavstired farsifavinat @ €. bri ne (10 nlL) and then dri ed,

filt d d t ed t ' 0.13 M+H] +
T o A R LN R SR &5t et i B 45, L

t 0 ExanpinéinéZ, Sfdilwﬂré-hﬂ—m%eamfmw}ﬁc&l (@098 ), hsardbitbiic £c3d 0 ﬁxlﬁxarrpl e

i cHitor GHFERBRTE AP aRP oA Ty IS0 R, S Rbn bl s 3o

Di et hyl ghdedndtAdreidaonamdiet &U%tshlﬁjeafﬁr'i@magl%oﬁ?teﬂbémw erRdeRentk O o
4- (3,4 dichl orophenoxy) - 1- éﬁel peridi n-4-yl net hy l@/ peridine (0.32 Q) (_j

and the WﬁfRPW@faWdé‘ﬂdét@rfP% e*casc@dwéawm@ ageiomjrile/maier and AgAHRE cl ear .

V\Ng; gy!adgiﬁ@ aﬁ%ll?%‘ﬁe m x %g((g |rr@?95?’m?{3§%c?g2% ralecﬁptgﬁo?r:% MAR

2007 V\MQ@@/&D%M@BCP(DT&IEEQMH@@QMBSm&r ni ght . The reaction m xture

oured i extracted with diethyl ether. The
di et]ﬁ et her%é) MQ%AI?%E% Sbr| ne, dried (MpSO™4), filtered and

con_cfe_nt rated ‘IﬁWMRra (&@ayp,@go) mnesamqlmcmpu\ze amlqﬂi, m}?ﬂuﬁeﬁlqumt hVVaS
purl | e chr onat gr ap oro ane
- 1S40 B8 167 AR B0 25t s e B |

db
P et hamdh 154341068
(0.25 0)-2.65 (2H, m), 2.71 - 280(1H m), 2.87 - 3.05 (2H, m), 4.22 - 4.31 (1H, m), 6.74 - 6.80

(1H, m), 6.97 - 7,03 (4H, m), 7.27 (1H, d), 7.44 (1H, d)
20
EXAMPLE 42
~ This Example illust_rates the preparation of methyl 2-[(4-{[4-(3.4-

A

dichlorophenoxy)piperidin-1-ylJmethyl } piperidin- 1-yl)methyllbenzoate \
4-(3,4-Dichlorophenoxy)-1-(piperidin-4-ylmethylpiperidine (0.5 g) was dissolved
25  in acetonitrile (2 mL) and to the solution was added methy! 2-(bromomethylbenzoate
{0.56 g) and DIPEA (0.25 mL). The reaction mixture was stirred 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 (MgSQy), filtered and concentrated to give an oil. This was purified by
30 chromatography eluting with 5% methanol in dichloromethzane then by HPLC (25%
MeCN/75%NH4CAc aq (0.1%) gradient to 95% MeCN/5%NH,0Ac) to give the title
compound as an 0il 0.4 g. ‘
MS [M+H]" (ES+) 491/493. |
4
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M5 [ MtH] + (ESt) 429/ 431 Exanples 74-76 (see Table |I) were prepared
anal ogously to Exanple 73. 10 EXAMPLE 77 This Exanple illustrates the
preparation of 4-[[4-(3,4-dichl orophenoxy)-1- 73 MAR 2007

pi peri di nyl ] met hyl ]-1-pi peridi neacetic acid. Methyl

4- [ [ 4- ( WOL2084/629D4r ophenoxy) - | - pi peri di nyl ] net hyl | - 1 PET{FERO0HPIHEECet at e
(0.135 g) and lithium hydroxide (0.136 g) in 3 :1 nethanol/water (2
m.) was stirred at RT 15 for 16 h. The reaction m xture was acidified

28 ?jo 4 W fj h alier%g@/,;s%é am@lé 8%54%?” hy6 e, GdY, 1g%wﬁmmH,G|WHAMC aqd
. 19 radient to % 0 c) t [ QVi the title conpoun
(o 2 O A% e e BB s ke Dk rrk R o (5 80, Y s, S5

(2H,

S(cD3oD) 1%1)51&3{3.%%4 ﬂﬁ%z idﬁ_)é 5?% ¢ IH#))WZ.‘(%Z @12{ mé,-?% :7.% @913 ﬁ@'{b?%ﬂ d). 34

20 2.72 272188 ("2H, td),

3.56 - 3.67 (4H, n), 4.35 - 4.49 (IH n), 6.90 (1H dd), 7.11 (1H

*

Thi s

anal oghust y | ISR B R A ik o BE ol bR 0 e o7

Exanpl e illustrates the preparati on of methyl

4-[[4- (3, 4-di chl orophenoxy) -1 - ,
pi peridi nyl ] met hyl ] -a, a- di net hyl -P—Xﬁ%‘g‘#ne propanoate To a stirred
sol ution of 4-Thif Bxdndpleilldbtedndsahepberaion bpmpeyl 2HM-[[4-BX-gichioRiphatoxy)-

i peridipe (0,17 d.2, 2-dj - 3- i c aci-d nethyl
L84 or' ( sol-Hlgprei Ay T e e oS MR 1 acet oxybor ohydr i de

(162

(-sti rred at room tenperature_overn

) and ar@4-Dichfdréphefbx3t1-(d4-piperidinyifRthyDiperidihe WRytiHeRIONAS(0.26

urated sodi um_ bicarbonate

ht. S
Sol ut | on RIS Yec iR sokeniels GTRLARE LR Eh (i 45sing QACTHLY Adr Sirmisd
acetate (i s, aedyMaAGAMNO) S0RGORN (T SRAONHALIATS ekl L)

The conbined organics were washed with brine : and drie
(MySO4) , mixture waesiireed ¢t wpmyempsreire;ayeinighi: d ha reapfign mixturg wagjjoncentmatedt | on

{o- 596 neckBRRHE e Brsterss by MRl e whinr' 015°0)

5 NG {4V Hhéthdricba)d 015/ tA@Bylamine MVRIBOGRBMR:, §5irgahs tit) contpotsd ( LH, qd) ,
1.34 - 1.45 (1H .. 158 - .1.62 (2H.. m), 1.62 - 1.66 (2H, m, 1.71 -
1.82 (21f0R ,m%%%*h&ﬁ%&ﬂfﬂy%mfﬁ@%?- 2.16 (3H, rr),( ARTANE A

(2H,
(3H,
d),

m, MS4M+HBHES) 5092580 - 2.70 (2H, m, 2.70 - 2.77 (2H, m, 3.65
s), 4.18 - 4.27 (1H, m, 6.74 (IH dd), 6.99 (1H, d), 7.30 (1H,
Examples 45, 48-50 were prepared following the method of example 44.

20

EXAMPLE 46
This Example illustrates the preparation of 1-methylethyl- 3-[[4-[[4-(3.4-
dichlorophenoxy)-1-piperidinyl]methyl}- 1-piperidinyl}methyl}z-pyri dinecarboxylate
4-(3,4-Dichlorophenoxy)-1-(4-piperidinylmethyl)-piperidine (0.3 g) and 1-

25  methylethyl-3-formyl-2-pyridinecarboxylate (0.17 g) were added to a mixture of THF (3
L) 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 sedium bicarbonate. The product was extracted with
ethyl acetate, the organic phase was washed with brine, dried (MgSO,), filtered and

30 concentrétcd in vacuo. The residue was purffied 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 8cpaom 1.13 - 1.28 (2H, m), 1.43 (6H, d), 1.50 - 1.65 (1H, m), 1.69 - 1.83
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10 Exanples 88 & 89 (see Table 1) were prepared anal ogously to Exanple
87 fromthe appropriate am nes. EXAMPLE 90 15 This Exanped MAR 2007
illustrates the preparation of 4-[[4-(3,4-dichlorophenoxy)-1-

pi peri ge,&%ohb{@ ‘Hyl ]-ot,a-dinethyl-I-piperidine pr O%&%ﬁou‘%bﬂzs To a

stirre i on of rrethyl
4-[[4- (3, 4-di chl or ophenoxy) - 1- pi peri di nyl ] net hyl ] -

di met hyl - | d te (0.080 g) in THP (1 nl) at RT
e PR LR L By P BR DY A2 127 S, MDCRET 189 (R 438 1 on

15 (o) a2 0l 6L BT By

(27 my) e feaction’ sol vent

evapor at éH'I,aldli’?tQIBélHedﬂ),cﬂ,l@ (1&s dd)edi ssol ved in acetonitrile and
purified by HPLC (5% MeCN 9S¥NHAOAc aq (0.1 % gradient to 60%

McCN 4090NHAOAC) to give the title conpound (0.036 g). M5 [ M+H] + (ES+)
443/ 485. 25 ' EkddiyResS(7CEBofY (Cal2 I belbly) wkre plephred(f@ltbwing thelméfod of 1. 81
(2H, M, _1.79 - 1.88 (111, n), 1.93 - 2.05 (4H n), 2.27 (2H d),
233 (2HEXEDIe 8667 - 276 (2H, m). 2.95 - 3.02 (2H, m). 3.04 (2H s),
345- 3.52 (2H, m), 4.33 - 4.42 (1H, n), 6.87 (1H, dd), 7:08 (111,

d, 7.36 (1H, d). 30 Exanple 91 & 92 (Table |I) were prepared

anal ogously to Exanple 90 fromWate esters 36 2 3 MAR 2007

WD 200410290 2 T e
%xﬁ?ffés%ﬁ %Q%ﬁ@iﬂaéwm e frdm ﬁuﬁp@@'ﬁp&@w thé Bhefhbad s

the preparation - D chl or ophenoxy

pi peilil di af/Eqamplei] @A@Lpﬁmnlmﬂéib 56-p59n5$ (59)3@??&@1@13@(:&1@& tHxempge 50 a

stirred f | or ophenoxy) pi peridin-1 5 -
yl ] met hy?@p?pe%pallgr?g%%gr%%%frﬁ?nlslﬂgopr opanol (0.4 nlL) at RT was addéd_/
acrylic acid (0.038 nL). After 16 h the reaction mxture was purified

by HPLC (5% MCN 95%0N\NHACAC aq (M@gﬁil ent to 50%
MeCN/ 50989MNHAQAC) . Treat ment of t t with 2 MHC at 40 C for

15 min fol | ovEs Byamp;anmsmmne prepdratonyst methyl 44[4-(B,4-diEhlofophermxy)-1-

triturated di et 3 m.) and the residual solid was
part #l | PIPEF%%)Q] %meﬂﬁ @f”chl or or net hane/ net hanol . The

super nat ant wpe%a @tm%mlsﬁow m&%ﬁmﬁ&m&ylﬁm Qneéigym%hm - rﬁin%(;'l' d

(zoogl?l O 28 bk BAVEA 567 i T s P ok ki b@watatz?@ 6111

M), 2 40§ rfhaciion s i e s oo e o
mL) was then added to the cooled solution and the product was extracted into ethyl acetate

20 (3 x20mL). The combined organics were washt;d with brine (10 mL,) and then dried,
filtered and evaporated to leave a colourless oil (0.135 g).

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

Examples 68-72 (see Table I) were prepared analogously to Example 67 from the

25  appropriate amine.

XAMPLE 73
This Example illustrates the preparation of methyt (2R)-2-(4-{[4-(3.4-
dichlorophenoxy)piperidin-1-ylimethyl }piperidin- 1-yl)propanoate
30 Diethyl ether (10 mL) and dimethylformamide (2 mL} were acidad 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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L4

15 3.40 (211, m, 3.44 (2H, t), 3.52 (1 H d), 3.64 - 3.79 (3H m,
4.61- 4.70 (1H, m, 6.96 - 7.03 (1H, mM, 7.24 - 7.29(111, m '1-'50
(I'H, d). EXAMPLE 94 This Exanple illustrates the preparati onZ §fMAR 2007
4-[[ 4- (3, 4-di chl orophenoxy)-1- 20

pi peri diwgytopsredobuyl | - | - pi peri di nebut anoi ¢ aci d. PCT/SE2003/001425

4- (3, 4-Di chl orophenoxy)- | -(4-piperidinylnmethyl)-piperidine (0.20 g)

and net hyl 4- brono-butanoate (0.10 g) were dissolved in acetone (20

ni) and p&ﬁeﬁﬁ@htuﬂ'h@fé&&wﬂ&hlﬁmre( Paiudt 1o svated dadiwasldxeradt@bwith 8ty Xt ure
was stirred for 16 at roomtenperature. The reaction m xture was

filtered dhd- ffh@dwwb@hﬁréva&/éwa@eévﬁfb&rwf@dreﬂwsoé filigzed and|cancegherind

25 (18 gég) c@(;p?%

pr epar egg‘)é“r?aﬂl\ﬁg%% yessto Aq%\?bllﬂﬁ m t he %}ugirfgg}rgfg?g}ﬂﬁ[a%p%t ers.
30 Exanpl @mm’wq Tadd). bdmblome@aapq: erpathml f aqumousenizguis togivedhetitlst er s
by th(;szmeth Qfg a%@x@ég 5. 37 2 MAR 2007 WO 2004/ 029041

PCT/ SE2003F 66 HE "100 This Exarrple illustrates the

prepar ati on ofM&{NM3HF-@iSedaw4aihenoxy) - 1-[ [ 1- (2H

tetrazol -5-yl net hyl)-4-piperidi nyl]nethyl]-piperidine

4-[[4- (3, 4-D chl orophenoxy) -1 - pi peri di nyl ] met hyl ] - 1- pi peri di neacet oni t
rile (0.26 5 (Bxampiek M6 (BT B Wedtsrepledbanilopousth Utinpiery3oxi de (0. 17
g) and toluene (10 nL) were heated together at 110 C, in a seal ed
tube, for 20 hours, cooled and evaporated. The residue was dissol ved
i n mefghanol , and filtered t hr oughpx g ger;phase silica to renove the

tin by- products The product was Turtﬁeafoé)urlfled by reverse-phase
HPLC (25% l\/b@wsm&d&%m&as the prepaption efdt-H i3 fdlichienhemgyldsHa OAc) .

Thi's gav?é%&gln?;]hgﬁy%w%lggm%cqéda solid (0.24 g). M5 [MHH|t

( APCI +) é n3oD) ] . 16 - 1.38 (2H, m, 1.71 - 1.84
(5H m, 1.91 Metiyldd[4-84- lnworomer@w)- -piperiigy2lnethppl]-1-pipgadineaeeilg® (4H,

, 2.79
4 a6 (1n® %%5 %ﬂg%ﬁf?@yﬁ‘ﬁfﬁgw 53} % ?’]—é Zlgfletﬂzf' 5@ %ﬁﬁ A“%“T’?’B‘?éﬁ?% 101
(Tablis 1)fomkbeh. (Fhereactidn amverthro gvas atigified tobpthérplith addid abidamd pivéfied by
appropri il.e 102 j ampl e, ll.u e
PP 0P| 3 b B SAEDAA, S B S RSO o
provide the title compound as a white solid (0.030 g).
MS [M+HJ (BS+) 401/403.
"H NMR &(cpsopy 1.52 (2H, qd), 1.72 - 1.92 (3H, m), 1.98 - 2.09 (4H, m), 2.34 (2H,
20 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).

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

appropriate ester.
25 |
EXAMPLE 87
This Example illustrates the preparation of methyl 4-[[4-(3,4-dichlorophenoxy)-1-
piperidinyljmethyl]-o.,0-dimethyl-1-piperidine propanoate
" To astirred slution of 4-{[4-(3 4-dichlorophenoxy)piperidin-1-
30 ylimethyl}piperidine (0.175 g) and 2,2-dimethyl-3-oxopropanoic acid methy! ester (80 mg)
in THF (0.5 mL) was added sodium triacctoxyborohydride (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 ethy] acetate (3
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20

| peridinyl]nmethyl]-I-piperidinyl]ethyl]-1,],1-trifluoro-pet ul fon
gmpde yl'] y ] prp yl'] yl'] ] ﬁmnﬁ]‘ﬁ,
4-[[4- (3, 4-Di chl orophenoxy) -1 - pi peridi nyl ] net hyl ] - eri di neet hanam
ne (0. ‘2’97@94’(!2?94& chl oronet hane (25 nlL) was cool ed FS? Bzﬂéﬂ“ Witder
nitrogen, and triflic anhydride 0.35 nL) was added dropw se. After 5
m nutes the reaction was quenched with excess aqueous amoni

sol ut i on¥ 2&ned e sombiged ?rsﬁﬁj%srvaﬁtrawesheamth&&laﬁﬂpdwehandﬂ%d@ﬂsa%t was
25 puri fﬁﬁ&e@xnd@\)légmed@@@% a’ﬁ%ﬂ?ﬁl&??% N@G}}YOZW s nth%yﬁ@Lc

gradient to e the tit npound as a

solid (O(BBMpCN/RETNE:ORe ag m)i-gratﬂgr&t@i% Me@N&ﬁ)ﬁM@@d@bt@)gﬂl& Beti(eH,
dd), 1.5 79 (2H, d), 1.85 - 1.95 (2H, , 2.18

(2)11 d) °‘EP°§‘§5%§§‘§5{I ‘{9”2535 ((2H td§ > 57 . 274 E411 nm’) 3. 11

(2H, :g) 3. 25qu+H]7(ES+aQSW439 - 4.43 (]1H, , 6.79 (1H, dd), 7. go
I'H, d), 7.28 3 04 (T

el ogoust - ¢ 5 ERER kecm b3S (476 53 T LTHsoh p% AR el Seobl B

2002 WO &901462029@%2?%/ PFP0084 8% 044 41,001 .00 (22, miY, 4167 Ve (Bt ﬁ(¥\|! LR

en a, CI’I

"0 y. 286 (), 243 (%Hp 5)/2,@m270cmﬂmnwwm TR AR 4-t13|-+ 2

to r~i 0 v tom
10
Examples 88 & 89 (see Table I) were prepared analogously to Example 87 from the ( j
appropriate amines.
EXAMPLE 90
15 This Example illustrates the preparation of 4-[[4-(3,4-dichlorophenoxy)-1-

piperidinyljmethyi}-o.,c-dimethyl-1-piperidine propanoic acid.

To a stirred solution of methyl 4-[[4-(3,4-dichlorophenoxy)-1-piperidinylmethyl]-
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

20  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%NH4OAc) to give
the title compound (0.036 g). .

MS [M+H]™ (BS+) 443/445.

25 'H NMR &cpsop 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 (2K, d), 2.33 (21, 1), 2.67 - 2.76 (2H, m), 2.95 - 3.02 (2H,
m), 3.04 (2H, 8), 3.45 - 3.52 (2H, m), 4.33 - 4.42 (1H, m), 6.87 (1H, dd), 7.08 (1H, d), 7.36
(1H, d).

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

appropriate esters

36
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This Examplec?ustratles t\}/'xc i)l:égératrionNof:h-[{CA}{(S\{AL-Dlicrﬁlérgph%goxy)-1-

piperidinyl]lmethyl]-1-piperidine propanoic acid dihydrochloride

To a stirred solution of 4-{[4-(3,4-dichlorophenoxy)piperidin-1-
yilmethyl}piperidine (0.175 g) in isopropanol (0.4 mL) at RT was added acrylic acid
(0.038 mL). After 16 h the feaction mixture was purified by HPLC (5%
MeCN/95%NH;0Ac agq (0._1.%') gradient to 50% MeCN/50%NH.CAc). Treﬁtment 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
ind:1 dichloromethaneiméthanol. The supefnatant was evaporated to provide the title
compound as a solid (0.0?;4 g

MS [M+H]' (BS+) 415/417.

"H NMR &pa0) 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, 1), 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 - 7.20'(1H, m), 7.50 (1H, 4).

EXAMPLE 94

This Example illustrates the preparation of 4-[[4-(3,4-dichlorophenoxy)-1-
piperidinyl]methyl]-1-piperidinebutanoic acid.

4—(3,4-Dichloroph§noxy)— 1-(4-piperidinylmethyl)-piperidine (0.20 g) and methyl 4-
bromo-butanoate (0.10 g) W&:re dissolved in acetone (20 mL) and potassium carbonate
{0.08 g) was added. The reaction mixture was stirred for 16 h at room tcmpci'aturc. The
reaction mixture was ﬁltercd'i‘: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.

30

Examples 97-99 (Table I) were prepared from the appropriate esters by the method
of Example 23.
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This Example illustrates the preparation of 4~(3,4-dichlorophenoxy)-1-[[1-(2H-
tetrazol-5-yImethyl)-4-piperidinyl]Jmethyl]-piperidine
4-[[4~(3,4-Dichlorophenoxy)-1-piperidinylJmethyl]-1-piperidineacetonitrile {0.26
5  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%NHOAc ag (0.1%) gradient to 95% MeCN/5%NH4OAc). This gave the title
10 compound as a solid (0.24 g).
MS [M+H]" (APCI+) 425/427. ()
'"H NMR 8iepsony 1.16 - 1.38 (2H, m), 1.71 - 184 (SH, 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) |
15 _
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-
20  piperidinyiJmethyl]-1-piperidinyllethyl]-1,1,1-trifluoro-methanesulfonamide
4-[[4-(3,4-Dichlorophenoxy)--piperidinyl}Jmethyl]-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 § minuites the reaction was quenched with excess
agueous ammonia solution, warmed to room temperature, and evaporated. The product was
25  purified by reverse-phase HPLC (25% MeCN/75%NH;0Ac ag {0.1%) gradient to 95%
MeCN/5%NH40Ac). This pave the title compound as a solid (0.08 g).
MS [M+H]" (APCI+) 518/520.
"H NMR 8cpsopy 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),
30 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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EXAMPLE 105
Pharmacological Analysis: Calcium flux [Ca **}; assay
HBuman eoginophils
Human eosinophils were isolated from EDTA anticoagulated peripheral blood as
5  previously described (Hansel et al., /. Immunol. Methods, 1991, 145, 105-110). The cells
were resuspended (5x10° mL™') and loaded with 5yM FLUG-3/AM + Pluronic F127
2.2ul/ mL (Molecular Probes) in low potassium solution (LLKS; NaCl 118mM, MgSOQ,
0.8mM, glucose 5.5mM, Na;COs 8.5mM, KCi SmM, HEPES 20mM, CaCly 1.8mM, BSA

0.1%, pH 7.4) for one hour at room temperature. After loading, cells were centrifuged at
10 200g for 5min and resuspended in LKS at 2.5x10% mL". The cells were then transferred
to 96 well FLIPr plates (Poly-D-Lysine plates from Becton Dickinson pre-incubated with
5pM fibronectin for two hours) at 25)i/well. The plate was centrifuged at 200g for Smin
and the cells were washed twice with LKS (200Ll; room femperature). '
A compound of the Examples was pre-dissolved in DMSO and added to a final
15  concentration of 0.1%(\//\/) DMSO. Assays were initiated by the addition of an Ajp
concentration of eotaxin and the transient increase in fluo-3 fluorescence (lgx =490nm and
e = 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
20 fluorescence induced by eotaxin (a selective CCR3 agonist) was inhibited in a
concentration dependent manner. The concentration of antagonist required to inhibit the
flnorescence by 50% can be used to determine the ICs, for the antagonist at the CCR3 \ )

receptor.

25 EXAMPLE 106

Human eosinophil chemotaxis
Human eosinophils were isolated from EDTA anticoagulated peripheral blood as

previously described (Hansel et al., J. fmmunol. Methods, 1991, 145, 105-110). The cells
were resuspended at 10x10° mL"' in RPMI containing 200 IU/ mL penicillin, 200 ug/ mL
30  streptomycin sulfate and supplemented with 10% HIFCS, at room temperature.
Eosinophils (700 i) were pre-incubated for 15 mins at 37° C with 7 ul of either
vehicle or compound (100x required final concentration in 10% DMSO). The chemotaxis
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"F 55 2 3 MAR 2007 WD 20041029041 PCT/ SE2003/ 001425 _EXAI\/PL_E2 %%AR 2007
Phar macol ogi cal Analysis: Calciumflux [Ca 2+]; assay Human

eosi nophil's Human eosi nophils were isolated from EDTA anti coagul at ed
peri phenad 2iwdpozsdias 5 previously described (Hansel RT/$H2003/001425

| mmunol . Met hods, 199], , 145, 105-110). The cells were resuspended
(5x 106 nL' 1) and | oaded with 5M FLUO 3/ AM + Pluronic P127 2.2/ nL
( Mol ecul arpidfe (HesoTkn3iimnpopoNagsprubn) saf lohdarby(ddiiBg 2BRIGH alcbBeeltratidnSf4

0.8mM gl ucose 5,5 8.5 KC15mM  HEPES 20nM CaCl2 1.8nM
Boa 0. Soseommin i TORMEG e e CE a5t Ul Ao RReB T rBrES) GG
cel I's ver g @atdnfrhfidhOsTth RNpdAhPLB6kdng fo BORRaAREs sra8HeRas tRdowér wdiSoft

2.5x106 M ;'. The cells were then transferred to 96 well FLIPr plates

( Pol y- D- Lyks ¢hemetagisgdate. 'Bin fltes tiah then plReed Suer the wellnandiZatid of. egsiztophib M
fibrongctin for t r at. 25 I Th | at e centri d at
2000 18" Shes i e b 1R qEp e A s RGP MY RE R 3055 7 86,
tg(rjrpgr at urael?midﬂl\ﬁed)imﬁl shanst vith 4 95% EW&%I&(%&;%@@F&)&&: Dii\i/iscﬁvoﬁaixs\mthxisn DMSO and
added to a fin . concentration of 0.1%v/v . says were
initiated by tﬁgeﬁ‘a P GARtRRing el ‘ébﬂth?éEasfP%@ﬁ%% B ARFHEOARI ¢ he
transi ent shfi@tBaskeriafd tlstided. Find P1ESeRMShedl ohse with QREBpALRE butfdred saline
520nm nonitored using a FLIPR (Fluoronetric | magi n? | at e Reader,

Mol ecul ar (PReptaningsy i, GRITA torempva apy adbereprstie s Cells thatdadmigirds wer e
o0 i, oS BOR Lt 1ty SRS e ncilo Mk SRS
(—e_ and the filter removed and the supernatant transferred to each well of a 96-well plate
(Costar). The pelleted cells were lysed by the addition of 28 |l of PBS containing 0.5%
Triton x100 followed by two cycles of freeze/thawing. The cell lysate was then added to
the supernatant. The number of eosinophils migrating was quantified according to the
15  method of Strath et al., J. Immunol. Methods, 1985, 83, 209 by measuring eosinophil
peroxidase activity in the supernatant.
Compounds of the Examples were found to be antagonists of eotaxin mediated
human eosinophil chemotaxis if the concentration response to eotaxin was shifted to the
right of the control curve, Measuring the concentration of eotaxin required to give 50%
20 chemotaxis in the presence or absence of compounds enables the apparent affinity of the

compounds at CCR3 to be calculated.

Example % inhibition at 1uM
1 %96
4 90
10 108
13 87
EXAMPLE 107

25  Guinea-pig isolated trachea
{See for example, Harrison, R.W.S., Carswell, H. & Young, .M. (1984) European

J. Pharmacol., 106, 405-409.)
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concentration dependent manner. The concentration of ant agoni'st
required to inhibit the fluorescence by 50% can be used to determ ne
the 1C50 for the antagonist at the CCR3 receptor. 25 EXAWGEMM*O’@W'
Human i.nophi | chenotaxi s Human eosi nophils were |sol ated from EDTA
ant i co%&%‘f@%‘%’eri pheral bl ood as previously desc?&yé’ﬁm?mﬁ?él et
al., J. Imunol. Methods, 1991, 145, 105-110). The cells were
resuspendeg, at 10x106 .nke 1.in RPM. ¢ | hing. LU, o penicillin,
200 g . e PR PRR Ry et ok OBl R BB fon i Ao o
room tlenmielsdachea refosed) ainricieafingfie hdHejentesmmeqiive tissuepthatracheh ovas & i ns
at 37, Cwith 7 1 of either vehicle or  conpound (1Q0x, r jred filial
Conc el S KR SamORE AT A cege BRI aHIdS ) hafposseadnghin 2Dl ordpe s
2004/ 928 bk g ReddsITetadisit mmfme%mvﬁ@m@siﬁoamf RaCNe @ BapR), Was

| oaded bé addi a_concentration of eotaxin 0.1 to | OOnNM (a

28 f 0
OB OOV TS M 0r bk EaC e it HRGOSh L L 5o DRI i g o

conce oy o dj t I I t, to
tho | Dbl 3R WRASAECOS ARy ES. HiomAAR A%uRD R alfe 2,
over thedreks dolutian th @Bvdnt dévebpsenadlamboth nausslp eonsidae tonthe eymiskdB @ f tyelé-he
top of the filter. e ate. was i ncuba for hr 37 Cin, ‘a
i aPFYESesE RRoHEE oG kel FoBSSrr Pgoitea et B il Bt ee
chenmohéokds Sone BR&che® € 4D rmsedearh MoR@LREbics tiahivabicdd anld e totht @) dtafbnaMas
carefully aspirated frgm above the filter and discarded. Tt]qeqjilter
wad  WELPREH IbiRE BrERR PR, hHaRATA eSURATHRI0EF WP Farerded pgchamkl 3g5anidlat v
EDTA &4 diomerrpyy adherent cells. Cells that had migrated 10 through

the filter were pel|eted by centrifugation (300xg for 5 mins at room* J
t enpeB#pasinsptal profaeglst he filter renmpved and the supernatant .transferred

t h . : .
[ ysed byt hoEbesue BEeakn BlkiBen g 1054 BF 15 wit WpRE! LThE i ond 1St
f ol | ovedmbtatsd qvena 6§ mimme esfuilibraion gerddawitihg steadygestiop torneywastachiored. t hen

S48t 0 BTN Ay B SR 185

Met hotbg, o ubR8agrerBéits, 20&hch yisswe aTher tisvges evess thep wiaghed prd appratametel 30 vity in

ant agBIRAPIAE EUERER bt RN ARk A TR Rl aton (e

concepéricdtof 60 ni@ffNEeotdE/pAY @newasdsrishicitebistamitehe right of the

control curve. l}/Easuring t he concentrati on of eo%axi n required to give

50% 20 chehRRtERRHA PEPONPRE Whrgrea{ded 452 PYireRiAgG o dhe USHIBYME* BN | es t he

appar pafs agatfdigi ty of the conpounds at CCR3 to be cal cul ated. Exanple
' 1

% i1 nhibitionh at 1M L
Experimental E/{A] curve data were analysed for the purposes of estimating the

potencies (p[Aso] values) of histamine in the absence and presence of the test compound.
Affinity (pA;) values of test compounds were subsequently calculated using the following
gquation:

25 log(r-1) = logIB] + pAa
where r = [A]so in presence of test compound/[A]sp in absence of antagonist and [B] is the

concentration of test compound. Compounds of the Examples were found to be H1 antagonists.

EXAMPLE 108

30 Histamine HI receptor binding activity of compounds of the invention was
assessed by competition displacement of {nM [3H]-pyrilamine (Amersham, Bucks,
Product code TRK 608, specific activity 30Ci/mmol) to 2pg membranes prepared from

recombinant CHO-K1 cells expressing the human H1 receptor (Buroscreen SA, Brussels,
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4 90 10 108 13 87 EXAMPLE 107 25 Guinea-Dia trachea (See for - :
exanple, Harrison, RWS., Carswell, H & Young, J.M (1984&\7]%;‘%@%
J. Pharmacol ., 106, 405-409.) 57 2 3 MAR 2007 WD 2004102904

PCT/ SE2003/ 001425 Mal e al bi no Dunki n-Hartl ey gui nea-pigs (250g) were
killed imomesozdeal di sl ocati on and the whol e trachBaT/BERGWIMS Af t er
clearing the adherent connective tissue, the trachea was cut into six
ring segnments each three cartil age bands wi de and then suspended in 20
nL or gan Hetgwen, woedichiode ii§-3208¥3indesay dhBent(SQoM s 84 containingl2mddi ng

conposi ti ; ' 2 , s 1.2,
K3 5. 4, %%9‘8@%&*%%@3&%%&3@ I%H??ter%%gpﬁraa?‘ﬁ ai ﬁd at 37C
and gassed with 5% CO2 in oxygen. Indonethacin (2.8M was added to

t he Krebs splgi+oen—-tg—prexent—geyelaprent; of snmooth nuscle tone due to
t he synthes sg’balmfé?/cl o- crg;;&i;hzggﬁp;gducts. The tracheal rings were
suspended betwegn t paralTel74ungsten Wi re hooks, one attached to
an O ned belmisonetdic force transducer jand the other to a stationary
10 support Jin tRe organ bath. Thanges in|isonetric force were recorded
on 2-channegf—Segonicftat bedyztart-recyrders. 1 | Experinental
protocols At thé beginning of €ach experijnent a force of 1 g was
applied to jthe #issuges and thisdwas reinstated over a 60 mnute

equi l i bratilef ﬁgﬁaf} HtH—a sf eaty—+estHng tone was achi eved. 15
Subsequentlly, a~“cunul ative hi st‘gm' ne congentration effect (E/[A])

curve was donsteuctefl at 0.5 4pgio unit ]Jincrenents, in each tissue.
~The tissued-were-then washed--and-approxiygately 30 mnutes later, test
(_conpound or| vehPcl-e {20% DMSO-has added.| Followi ng an i ncubation
period of QU NMRUTES[a Second 4 [A] curvé was performed to histam ne.
Contraction_responses were recorded as ajpercentage of the first curve
maxi rum 40 DaPa anplysis Exgerinental B/ [A] curve data were anal ysed
for the purpes of—est+mat+ngthe—potenci es (p[ Aso] val ues) of

hi stam ne ijn the absgnce and presence of jthe test conmpound. Affinity
(pA2) val ugs of11it est| conpounds.8vere subsequently cal cul ated using the
foll owi ng jeguatieon—+2b—togl+—b—=to0gFB} +pA2 where r = [A]so in
presence of te;,il:z conpound/ [ A] E?O{fi n absen¢e of antagonist and [B] is
the 13 7.6

14 7.6

15 7.6

17 8.0

18 7.8

C 19 8.1
e 42 8.0
69 6.9

77 6.9

78 6.7

82 70

84 6.7

100 7.4

103 7.7

59



concentration of test conpound. Conpounds of the Exanples were found

to be Hl antagonists. EXAMPLE 108 30 Hi stam ne H recepto g\wﬂlﬂg

activity of conpounds of the invention was assessed by cozé

di spl a t I nM [3H] -pyrilam ne (Arersham Buck duct code

" TRK 60%@@@8@?110 activity 30G /mml) to 2g menbr arfe ’W&%@?P’é‘ﬁsfrom

reconbi nant CHO Kl cells expressing the human HI receptor (Euroscreen

SA, Brussels, 58 2 3 MAR 2007 WO 4/ 0?9041 PCT/ SE2003/ 001425

Bel gi um product code ES-390-M ingg%[ﬁ%—buffer (50MM Tris pH 7.4

cont ai ni ng 2nfo pképaiedompobidylos BtmaRqgaitéel¥2nMOFE ) for 1 hour at

roomtenperature. Exanple H pKi /[1328 S]] 1 7.2 2 7.5 37.4 47.0

57.1 67.7 7T. 850%{%51975 10 6.6 11).8 12 6.7 13 7.6 14
| 8o Pg

7.6 15 7.6 17 8. 19 gyaX .0 6.9 77 6.9 78 6.7
82 7.0 84 6.7y 1 4 -

6 Grubbs catalyat

. .
B! X : R X 050,/ N -methy! morpholine
N-Oxide (NMMO) /
NH .
Gonvenllonal cuup!lng o

og EDCI/ HOBT / DMAP

J Alkene metathesis

H  po(oAc), /Ne,c0, /

. .
R BHalTHFI reflux g OH cH,l,
N
RI

.z

NeBH{OAC), / ELN '
X f THF *
e Ve R notH
N
Rﬂ
used Immacdiately, not isclated Rh notH
hydrolysls,
eg HC aq at 80°G
NaBH{OAG), or NaBH,{CN)
/ MaOH or EtOH Zz
~ I
: X
- 1 4
HzN/T?FI’ Ab=H A MR R Remi
R N
A’ '

praparad {rom alechat and Tf,0 eg HOl aq &t 80°G

@i&‘l, / pyridine / 0°C
ge g
o Lo
X Tio” "R v A
/' NH R B R RY not H
y CH,0l, N

R RtnotH R’
Rtuwi

I hydrolysls,
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103 7.7 5 59 2 3 MAR 2007 WO 2004/029041 PCT/ SE2003/ 001425 Schene |
To prepare conpounds of formula (1) wherein Z is CO2R3 EDCI/HOST X
/DVAP Rri HOR N O O Alkene netathesis H eg G ubbs catZlIQ‘f‘salR 0§ R
BQ / Nmet hyl nmorphollne [I~IX ~ n NH- -. ~1 NOxide (NWD) /
Convenyigenmlezsedupl ing R R eg EDCl / HOST / DVAP 0 PEUREP3MOBYEH0) 4 /
Ne2CQO /* RiiX~/\ HBH3/THF/retlux R /X~ ,.(0OH cn2cis ~N N Inmo( "/V
R< R 0 NaBH OAC)9 / EISBN~Z RI.A "~ ~ |[THF # X~ 2 Ro not H ~Il ,Z Rr
rNRR NROHNA Ra used inmedChA8US, not isolated Rh not H
hydrol ysis, sg HClI ag at 80C

L. A compound of formula (I):

1/X\<:/\ /\b (I)
Y\

zZ

3 wherein:
X is CH,, C(0), O, S, $(0), 5(0); or NR?;
Y is a bond, C).s alkylene (optionally substituted By Ci.4 alky}-or phenyl),
phenylene (optionally substituted by halogen, hydroxy, Ci.4 alkyl or C;4 alkoxy) or
heterocyclylens (optionally substituted by halogen, hydroxy, Ci4 alkyl or Cry

10 atkoxy); ' |
Z is CO-R®, NHS(0),CFs, S$(0),0H, OCH,CO,R® or tetrazolyl;

R! is hydrogen, Ci.¢ alkyl, aryl or heterocyclyl;
R?is hydrogen, Cy.¢ alkyl, aryl or heterocyelyl;
R* and R® are, indepeﬁdently, hydrogen or Cj.4 alkyl; or when Rlis aryl or

15 hetcrocyclyl 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, cyane, nitro, hydroxy, oxo, S(O)pR",

C Q.C(O)NRSR‘S, NR'R?, NR"'_C(O)R“’, NR'C(O)NR™R", S(O)NR"RY,

20 ~ NR'S(O):R", C(O)NR"R", C(O)R*, COR*, NR**CO,R?, C\.5 alkyl, CFs, Cy.6
alkoxy(Cj.s)alkyl, Ci¢ alkoxy, OCF;, Cl.¢ alkoxy(Cr.g)alkoxy, Cis alkylthio, Cp.6
alkenyl, Cy. alkynyl, Ca.;o cycloalkyl (itself optionally substituted by C;4 alkyl or
oxo), methylenedioxy, diﬂuoromethylenedioxy, phenyl, phenyl(C,4)alkyl,
phenoxy, phenyithio, phenyl(C;.4)alkoxy, hete:mcyclyl, heterocyclyl(Ci.g)alkyl,

25 ' heterocyclyloxy or heterocyclyl(C.4)alkoxy; véfhez_'ein any of the immediately
foregoing phenyl and heterocyclyl moieties _aré optionally substituted with halogen,
hydroxy, nitro, $(0)q(C alkyl), S(O)ZNHZ; SkO)zNH(CI4 alkyl), S(0);N(Cy.4
alkyl}; (and these alkyl groups may join to fomll a ring as described for R® and R®
below), cyano, Ci4 alkyl', Ci. alkoxy, C(O)NI-i(z, C(ONH{C\4 alkyl), C{(OIN(C,.4

30 alkyl)a (and these atkyl groups may join to form a ring as described for RS and R®
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NSBH( OAc) 3 or NaBH3 (CN) Z MOHor EtoHz | | vXe RNiRRb _ HR't
~NR< RRo = H N Rhydrolysis, prepared from al cohol %mw&{]ﬁg
HCIaqat 8000 Ct | pyddine /0-0iZziZ $ XR .,XNHT

N~R4 not H CHzclt Rbnot H R<. H 5 60 2 3 MA y@%QQM 0290
2003400
PCT/ Sé’!@@g‘)“%{’fﬁ]% CLAIMS 1. A corrpound of forrru:?g 5% R ~X ~

41

(1y N RY - ZSWnereln Xis CH2, 0, S S(O, S(0)2 or NRS; Y

is a bond, C I

phenyl ), phe]?leé/;? xo%(ﬁﬁg lgﬂgl‘{%?‘w@ h‘ﬁ&eﬂgsg‘@%”ﬁ@aﬁbxy, C14
al kyl O C1. mm)@lx;ya)k)@r CFhat@Cﬂcycl yl ene (optionally substituted by
hal ogen, hydr ox 4 al kyl 14 10 al koxy); Z is CO2Rb,

NHS( 0) 2CF3, 6‘31% .m@p&é@i J?Pr%etrazol yl: Rl is hydrogen, Cl6
al kyl , aryl 0R3 IR6{76% RG Y8/ WA, RPRR | 82 wr o e, 10 108 bk, RHahl R as,
heterocycl yl; RA and Rb are, independent | dro en or Cl.4 al

when ®2 i s aripierspdenty, HTé'ti@g%FoW YKORW%E SIIBEU@W@IWME@L ﬁmhgr a
ring with an eyfLea1emsy, ce(QR alf2ay), pheny! (itself optionally substituted by
halogen, hydroxy, nitro, NHz, NH(Ci.4 atkyl), N(C,.4 alkyl); (and these alkyl groups
may join to form a ring as described for R® and R® below), 5(0)2(Ci-4 alkyl),
S{0)%NHz, S(0).NH(C.4 alkyl), S(0);N(C4 alkyl); (and these alky! groups may
10 join to form a ring as described for R® and R below), cyano, C1.4 alkyl, Cy., alkoxy,
C(O)NH;, C(O)NH(C,).4 alkyl), 'C(O)N(Cl.,; alky!), (and these alkyl groups may join
to form a ring as described for R® and R® below), CO.H, CO4(C,.4 alkyl),
NHC(O)Cj.4 alkyl), NHS(O)2(C).4 alkyl), C(O)(C1.4 alkyl), CF3; or OCFs) or
heterocyclyl (itself optionally substituted by halogen, kydroxy, nitro, NH,, NH(C,.4
15 alkyl), N(C;.4 alkyl)2 (and these alky! groups may join to form & ring as described
for R? and R® below), S(0)(C,.4 alkyl), S(O):NH;, S(0);NH(C;.4 alkyl),
S(0)2N(Ci14 alkyl), (and these alkyl groups may join to form a ring as described for
R® and R® below), cyano, Cy.4 alkyl, Ci4 alkoxy, C(O)NH;, C{O)NH{C,4 alkyl),
~ C{O)N(C,;.4 alkyl) (and these alkyl groups may join to form a ring as described for
20 R? and R below), COH, COx(C).4 alkyl), NHC(OXC)4 alkyl), NHS(0):(C)4
" alkyl), C(O)(Cy.4 alkyl), CFs or OCEy); '
alternatively NR°R®, NR'R®, NR/R ", NR'R !5, NR'®R %, may, independently,
form a 4-7 membered heterocyclic ring, azetidine, pyrrolidine, piperidine, azepine,
morpholine or piperazine, the latter optionally substituted by C;.4 alkyl on the distal
25 nitrogen;
R*, R and R® are, independently, C1.¢ alky! (optionally substituted by halogen,

6

or

(

/

.

hydroxy or Cs.jg cycloalkyl), CHy(Cz.s alkenyl), phenyl! (itself optionally substituted ..

by halogen, hydroxy, nitro, NH,, NH(C;.4 alkyl), N(C\.¢ alkyl); (and these alkyl
groups may join to form a ring as described for R? and R® above), $(0)x(Cy.4 alkyl),

30 S(0),NH,, 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, C,.4 alkyl, C,4 alkoxy,
C(O)NHz, C(O)NH(C;.4 alkyl), C(O)N(C;.4 alkyl)s (and these alkyl groups may
join to form a ring as described for R® and R® above), COzH, COy(C .4 alkyD),
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R is hydrogen or hydroxy; wherein, unless stated otherw se, the
foregoing aryl and heterocyclyl noieties are optionally substituted
by: hal ogen, cyano, nitro, hydroxy, oxo, S(OpR4, OC(O NRIRBMANRIR 8
NRYC( O R 10, NRI (O NR 12R13, S(0)2NR 14R15 , 20 NRifi S(O) 2Rn,

C(O NR 8R19 R20 CO2R21, NR22COO3, C1.6 alkyl, CF3, Cl1.6

al Koxy ( CL. BPSTURJC s@lkod: ATHS s Cocrtsy)) (O Gaiyl) @Faem%xpr Cl1-6

o Ky . bt S0 2 0 by o0, YRR b 0
e o) e S e
:F2)5 h)e/fteroc Bﬁ%ﬁ 5% Yf‘ét%{lé@ Fﬂk@’@}ls(d)dﬁé@ yrﬂﬂ%/fﬁy of the Y
Subst | tut e mm@%%‘@g)éﬁm%&f@ Wb ?‘3@9‘5@‘16?3?*8 3R oS psoRBhR, o
b e o ot o 1
al kyl i 4‘5@3{5%, g‘&(faﬁa 3 5 Lﬁreams WK J9iR to @e@w@’_w nral]gwpa 2
(and s EZ??@W%@%?%“‘%B A NS e

CORH, Co2(aby). &N(Ch,4+ Aty O 6L OCH:Ky| ), NHS(O) 2(Cl.1 al kyl),
C(O(Cl1.4 alkyl), CF3 or OCF3; p and g are, independently, 0, 1 or 2;

R3, R5, , R2, R3, R4, R5 R6, Rs, RY9,
R20, RZ Rgrrré%:&l?ﬁgl OIB?‘mg‘g}ndependentIy hydr ogen, Cl1.6 al kyl

(opti onal Ihytegadystyl islﬁlﬁﬁl th;enfﬂhbmelfjﬂ 2tﬁfdhlh9d130pp;frolyl§3hlﬂtﬂ)lyly pihaadlkyl ),
CHZ(CZGaIkenyI) yl 3 If odt naII stityted gen,
hydr oxy, QFEEFDY WZOEW(I@:& wpf)n umge@ow QiR uyyzﬂctf gwé@gyr ule;
gr oups t bel ow)

S(0) 2(Cl %Hg i 3’1 fhd ?’c»@z%ﬁ‘z“ﬁ%(‘ a‘?"lﬂr—i?%{fbﬁfﬁ%l%?ﬁ%@?ﬂ ?"2@?261 4 al kyl)?2
(agd RES hgslehlfylquhengﬁbﬂihmyhrmdaiﬂy] bbmzmnoiafmlﬂgkzknbanztna@lﬁsN%egEsmgbé,d foz1 R5
an el.ow), . 0X

al kyl ), S’I%f"?mq#y@o?%n%vmﬁ 131% ‘gﬂnz tﬂﬁ‘% %F by ‘glfl}]?r m a

d I
11 b S )

OCF3) or bamtodurseys kyinokalinyel dihysipo-l dreakonyrallibetyl, But-didy tso- M-Qolgen

hyd . NH kyl C..4. alk dth
a?/k;?xéro[fi’l ’tézr%m}l ﬁp?q(()az?l(?ﬂ?il 1, ﬁ%“%l‘g %’é%déﬁ bg%f’q)ﬂ?'%?f %nané eRZe
bel ow) , (Qgcq‘imﬁﬂl'ﬁyl h naﬁﬁ@@ﬂﬂkﬂa dﬁ(}@}(ﬁmﬁslﬁ%ﬂlﬁidkwl)a ben@f)1@)&%[14(311:114

aIkyI)2(an t hese al ky roup uf/ oin to forma ring as descrl ed
agd

for R5 arddlyﬂmh@éwmazmafy ﬂ@zo[@lm [Rylr-b]thdazol 221 jos dibenztigprhen

A0 NH(C1 off af lng}LIhé thereof; or a pharmaceutically acceptable salt thereof;, or a solvate
thereof.
2. A compound as claimed in claim 1 wherein R is phenyl optionally substitted

with halogen, Cy.s alkyl or Cy4 alkoxy.

3. A compound as claimed in claim 1 or 2 wherein X is O.
4. A compound as claimed in claim 1, 2 or 3 wherein R” and R” are both hydrogen.
5. A compound as claimed in claim 1, 2, 3 or 4 wherein Z is CO.R®,
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C(ONC, .4 alkyl)2 (and these alkyl groups may join to forma ring as
described for 20 R5 and R6 below), CO2H, CX2(Cl.4 alkyl), NHC(O(Cl.4
al kyl), NHS(OQ2(Cl-4 alkyl), C(O(Cl.4 alkyl), CF3 or OCF3}3 MAR 72007
alternatively NR5SR6, NRLR8, NR12R 3, NR14Rf5, NR 8R19, may,

i ndependently, forma 4-7 nmenber ed het erocyclic r| ng, azetidine,

rrogidin ! the
PYT 1 Ok 91 8 coBlpBid & ABmeAZRRIAR1 b 3 MU \PhdrB P ﬁgbﬂ‘ﬂﬁ, R aene

| atter optlonally substitu kyl on t I'trogen;
R4, R7 ar(dpmwlbfm@bsntﬂtdéwrwamﬂkyﬂ Rt,lﬁ Ioydadgen ando B inmedrégensGpst i t ut ed

B e e g on T e W ek, o B HEBRY we, "

NH(C14 4
forma ri ﬁgﬂﬂmﬁgﬁé Pl kit Y iang b 1 BB TSN i L0

S(O 2NH2, B(@)s2k4xEL. 4 al kyl), S(0)2N(Cl.4 alkyl)2 (and these al kyl
groups may join to forma ring as described for RS and R6 above),
cyano, ClA alkyl, Cl4 alkoxy, C(ONH2, C(ONHC, .4 alkyl), C(ONCL 4
al kyl7.2 (ew@um@@ﬁm # HAfined QYRS TRY, 3, 4Ur's Mﬁbr&ﬁ%s?h&hg ?d@mr}ﬂ bed
for RS and R6 above), CO2H, C02(Cl-4 al kyl), 62 2 200

NHC( O) ( C1Aubstidpieyt byr{nas(wﬁef?mﬂhylanr @44ﬁlkoaf))@r(h@&srmwmlw){vpm@llﬁr OCF3)

or heteroc [, tu‘ ‘ 0 2 hydr oxy,
nitro, ZSYB%EL’@EI b&(sh qgﬁy‘lp(t}n W%i%g'sé r?&%?g%%@%é‘eg'gWy groups
may | oi n t d[‘ﬁsﬁlgaﬂ'l LRAfkys described for R and R6 above), S(O 2(Cl.4
al kyl ), 2, S(0)2NH(CL. 4 alkyl), S(O2N(Cl-4 alkyl)2 (and these
al kyl groups may join to form a ring as described for R5 and R6

&0 i co” PR Br picRYing EEOmBp o ol A s i AT B8 11

descri bed progess lepminﬁ above) CO2H, Co2(Cw alkyl.), NHC(O (G .4

al kyl ), N S( A alkyl), CF3 or OCF3) aryl is
phenyl or? éﬁ%ﬂ gaﬁ%@%? Ié%mgé iryl, thienyl, pyrrolyl,

2, 5-di hydropyrrolyl, thiazolyl, pyrqﬁolyl oxazol yl, isoxazolyl,

i m dazol yl, plperldlnﬁi pRoli i nyl, di hydropyridinyl,
pyri mdinyl, indolyl, 2,3-dihydroi] do Hzo[bﬂﬂyryl
benz[b]thienyl, 2, 3- dihydrob ] ¥Ai i ndazol yl , benzinidazolyl,
benztriazol yl, benzoxazolyl, benzthiazolyl, 2,3-dihydrobenzthiazo|y|,

1,2, 3- benzob#itlaalbmpwnd {ﬁrfmhmm(a]mpyri di nyl,
t hi eno[ 3, 1-b] pyri din-6

1, 2, 3- benzoxadi azol yl , 2 1 3- benzo hlﬁdl azonI benzof urazan,
qui noxal inyl, dihydro-I- benzopyg I un@b Fii 4(ﬁhhydr o-1H 2, 1-
benzot hi azi nyI a pyrazol opyrildine, i ne i nol i nyl,

i soqui nol i nyl, dihydroisoquinolinyl, a napthyrldlnyl a

di hydr o[ 1, BPHmEh}riﬁdﬁHWbleéﬁaH@rﬁﬁ@anm nyl, a dihydrobenzot hi azi nyl
benzo[ d] i 155' dAQle 12’719%@%@5:% 7% @szlg’v re%u@t?v% AhLERNSFY édmpnund B

with a compound of formula (IV):
~ b
RQE\YMGOQR (V)
wherein R? is Cy.4 alkyl, in the presence of NaBH{OAc)s and acetic acid, or
WNaBH;CN in a suitable solvent, optionally followed by hydrolysis of the ester

group;
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or an N-oxide thereof; or a pharnmaceutically acceptable salt thereof;
or a solvate thereof. 2. A conpound as clained in claiml wh@naiRmgdR
is phenyl optionally substituted wth halogen, Cl.4 alkyl or Cl4

al koxy. 3. A conpound as claiped in claiml or 2 wherein Xis O 4. A

conpound @ véiEmi Yrisce bonds Raiend R a hwth Bydupganeind 7 is£8Q:H ta three bot h

hydr ogen. . _ claimed th claim1l..2 3 or 4 erein Z
2 oo, - Sy TR AR SorRo ol BB biiomniogs o RRELD %5
4 or 5 whergWhadd (¥I)a bond or al kyl ene (optionally substituted by CI1..
al kyl); R is hydrogen; and, R2 is hydrogen, Cl-6 alkyl, phenyl
(optionally substitutedyby hal ogen, Cl4. al,kyl, Cl.4 al koxy or

NHC(O) (' C 1.4 al kyl)) ot_hetmgocyclyl (opfionally substituted by

hal ogen, Cl1-4 al kyl or al kioxy) . 7.2}5,(,;0?})0{1\4'& as claimed in claim
1,2,3,4 or 5 wherein Y iskphenylene (&pfion®@Hy substituted by

hal ogen, Cl1.4 al kyl. or .4 al koxy) or heterocyclylene (optionally
substituted; ol LAl K .. R is hydrogen; and
R2 is hydr3‘8%%‘324&%%6"?%@%&@?@“%“‘%geodé%@g A %é%g”pr eparing a conpound
of fornuidy twhenasiscd BorteadizisC@iHNpécfotnhag amititelairolysip bh 2icogipoand
coupling a conpound of fornmula (11): Al - X Rc ~110 OH (11) wth a
conpound of of rMia(E11), Ra R CO2Rb (111) wherein L is a suitable

| eaving group; b) when R is hydrogen and Z i g CO2R , reductive

am nation of a conpound (11) wth a co Wy of formula (1V) R2 Y

, 2R (1V) wherein Rb is Cl4 al kyl., i pﬁesence of NaBH( OAc) 3 and
acetic acid, or Naqu i ent, optionally foll owed by
hydrol ysis of the edtér 007 c¢) when Y is a bond,
R and 1t are both hydroge : | a three {d@monent coupling
of a conpound of fornula ( wQpounds of formula (V) and

(M): TR

¢} when Z is tetrazol-3-yl, reacting a compound of formula {XI) with (CHz)38iN,
and {BusSn)20 at an elevated temperature;
fy when Z, is NHS({0),CF;, reacting a compound of formula (XII):

R NH,
N (xt)

RG
with triflic anhydride at a reduced temperature.
9. A pharmaceutical composition which comprises a compound of the formala (1), or
a pharmaceutically acceptable salt therzof or solvate thereof as elaimed in claim 1,

and a pharmaceutically acceptable adjuvant, diluent or carrier,

10. A compound of the formula (I}, or a pharmacentically acceptable salt thereof or

solvate thereof as claimed in claim 1, for use in therapy.
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H H(V I (M) R2,~EV~CHC in a suitable solvent at a suitable
el evated tenperature;. d) when Y is a bond and Z is Co2H, perfor
nitrite hydrolysis on a conpound of formula (XI): N Rrg NZR RI\YU%
(XI') Fic e) when Zis tetrazol-5-yl, reacting a conpound of formula
(XI') with (Cla)3SiN3 and (Bu3Sn)i 0O at an el evated tenperature; f)
when gis A ?b@ & fuhﬁﬁ&t(ljﬁ‘gré RefethR '.atﬁf arfc@%t §aﬁ thlekdof or EbiyatblH2
Ra. X N 2R2 (Xl R wthtrifl anhy uced tenperature.
9. A phar rthereaf asoduxnwdnp@&uimllom h}mmmlnufagrum u%@mEdlcamnqﬁdbnuSmn t he
formul a (J,c}1 gr a pharnmaceutically acceptable salt thereof or solvate
t hereof as '%:lla'@J med in claim1l, and a pharmaceutically acceptable

adj uvant, diluent or carrl er. 10. A conpound of the formula (1), or a

phar ypceu o LaRforQr,

cl ai ir;]%d |ﬁr;h€ﬁ4alc%fna%ﬁ r @?@éa{t %?@89@ fgg 053’3’%&?%@9[& 19‘31%
conpound pliarmacembail)( ﬂc)cf:ptable aalp ﬂmrmﬂoe salvatetheyecd@s ekairadﬂi i daht 1,tilthee of
or solvate th reoffa c%alma claim1 in the manufacture of a

medi camenPaRgactpfiaine lﬁaé?%wor the treaggn n@ktr}?épz%@a%’ Aissgsey
effective anount of a conpound of forrmula (1), or a pharmaceutically
acceptabl e salt thereof or solvate thereof as clained in claim1, in
the manufacture of a nedicanent for the treatnment of a chenoki ne

nmedi at ed di sease. -66 '

a
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