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to processes for preparing such dieri vatives, to pharmaceutical conpositions
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am no acid insertion between the NH proxinmal pair of cysteine residues and
sedi¥encidgiedeme The/antagonists also produce blockade of the actions of histamine on the H1

receptors on ¢-type nociceptive nerve fibres, resulting in decreased itching and sneezing.
Chemokines are chemotactic cytokines that are released by a wide variety of cells

to attract macrophages, T cells, eosinophils, basophils and neutrophils to sites of

inflammation and also play a role in the maturation of cells of the immune system.

25  Chemokines play an important role in immune and inflamimatory responses in various
diseases and disorders, including asthma and allergic diseases, as well as autoimmune
pathologies such as rheumatoid arthritis and atherosclerosis. These small secreted
molecules are a growing superfamily of 8-14 kDa proteins characterised by a conserved
four cysteine motif. The chemokine superfamily can be divided into two main groups

30  exhibiting characteristic structural motifs, the Cys-X-Cys (C-X-C, or o) and Cys-Cys (C-
C, or B) families. These are distingnished on the basis of a single amino acid insertion

between the NH-proximal pair of cysteine residues and sequence similarity.
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(1) H %sﬁﬁ%h‘?ﬂf@otaxm into the nose can mimic some of the signs and symptoms of a

common cold. (See, Greiff L ef al Allergy (1999) 54(11) 1204-8 [Experimental common

cold increase mucosal output of eotaxin in atopic individuals] and Kawaguchi M et of Int.

Arch. Allergy Immunol. (2000) 122 S1 44 [Expression of eotaxin by normal airway
20  epithelial cells after virus A infection].) )

The compounds of the present invention are useful in the treatment of CCR3
mediated disease states (such as asthma and/or rhinitis) and show good specificity (for
example 100-fold difference in activity) for the CCR3 receptor over other i‘eceptors present
in a mammal such as G-Protein Coupled Receptors (for example: alpha 1 adrenoceptor and

25  5SHT.preceptors) and ion channels (for example: the human ether-a-go-go-related gene
(hERG) potassium channel).

The present invention provides a compound of formula (I):

OH 0
R"’O\CN““CHz f CH;—N L g
H R i
wherein:

30 R'is phenyl optionally substituted by halogen, cyano, Ci.q alkyl or Cy_4 haloalkyl;
R? is hydrogen, C;.¢ alkyl or Ca. cycloalkyl; and,




30 R1 is phenyl optionally substituted by hal ogen, cyano, Cl.4 al kyI or

Cl -4 hal : I s hydrogen, Cl.6 alkyl or C3-6 cycl al k
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i nvention provi des a conpound formula (1) "wherein K1 Ts phenyl
substltmttb@ﬂalwglﬁmm&dbamor three of hal ogen (such as fluoro or chloro),
cyano

Halogen is, for example fluorine or chlorine.
Alkyl groups and moieties are straight or branched chain and are, for example,
methyl, ethyl, n-propyl, iso-propyl or tert-butyl. |
20 Cycloalkyl is monocyclic and is, for example, cyclopropyl, cyclopentyl or
cyclohexyl. )
Haloalkyl is an alkyl group carrying one or more (such as 1 to 6) halogen (such as
chloro or fluoro atoms) and is, for example, CF;, CH,CF; or C;Fs.
Fluoroalky! is an alkyl group carrying one ox more (such as 1 to 6) fluoro atoms
25  and is, for example, CHLF, CF3, CH:CF; or CoFs,
In one aspect the present invention provides a compound of formula (I) wherein R}
is phenyl optionally substituted by halogen, cyano or Ci.q alkyl.
In another aspect the present invention provides a compound of formula (I) wherein
R is pheny! substituted with one, two or three of: halogen (such as fluoro or chloro), cyano
30 or Cy4 alkyl (such as methyl); for example R’ is phenyl substituted by one, two or three of:
fluoro, chloro, methy! or cyano. In another aspect R is phenyl substituted by one, two or
three (such as two or three) of: fluoro, chloro, cyano or methyl (such as chloro, ¢yano or

methyl). R! is, for example, 3,4-dichlorophenyl, 2-methyl-3-chloro-4-cyanophenyl, 2-
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aryl oghlbgi-#lc9satphiylri ng. The acidic OH (that -i:s the OH having a
cal cul ated or neasured pKa of ;1.0 to 8.0) of R? can 20 be a substituent or
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het er ocycl ym&auﬁ&haﬁas@ectf&fﬂ{@mamidrﬂkhﬁth‘gEnnHY tautomeri se tO a
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20 be a substituent or part of a substituent (such an OH in a carboxylic acid group) on an aryl
or heterocyclyl ring. Thus, for example, the acidic OH of R? can be part of an acidic
phenol, in a carboxylic acid, or in a hydroxy aromatic heterocyclyl (such as a
hydroxypyridine which may tautomerise to a pyridone).

Aryl includes optionally substituted phenyl and naphthyl.

25 " Heterocyclyl is an optionally substituted aromatic or non-aromatic 5~ or 6-
membered ring, comprising, as required, at least one heteroatom selected from the group
comprising nitrogen, oxygen and sulphur; or an N-oxide thereof, or an S-oxide or 8-
dioxide thereof. Heterocyclyl is, for example, furyl, thieny! (also known as thiophenyl),
pyrrolyl, 2,5-dikydropyrrolyl, thiazolyl (for example in 2-0x0-2,3-dihydro-1,3-thiazolyl),

30  isothiazolyl, pyrazolyl, oxazolyl, isoxazolyl, imidazolyl, triazolyl (for example in 1H-
1,2,3-triazolyl), pyridinyl (for example in 6-0x0-1,6-dihydro-pyridinyl} or pyrimidinyl.

In an aspect of the present invention the acidic NH of R? is part of a suitably
substituted ring (for example part of a pyrrolyl, 2,5-dihydropyrrolyl, thiazolyl, isothiazolyl,
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In another aspect of the present invention when the acidic NH of R? is part of a
suitably substituted ring it is, for example, part of a 2-oxo-thiazol-5-yl, 1H-1,2,3-triazol-4-
vl or 6-ox0-1H-1,6-dihydropyridin-3-yl ring.
In a further aspect of the present invention when the acidic NH of R? is part of a
25  substituent it is, for example, part of NHS(O),(Cy.4 alkyl).
In another aspect the present invention provides a compound of formula (I) wherein
R? is a group having an NH or OH that has 2 calculated or measured pKa of 3 to 6.5.
In yet another aspect the present invention provides a compound of formula ()
wherein R® is a group having an N'H or OH that has a calculated or measured pKaof 1.0 to
30 8.0 (for example 3 to 6.5), the group R? being, for example,
* 2-oxo-thiazol-5-yl having a suitable electron withdrawing substituent {such as Cy.4

fluoroalkyl (for example CF;, CH,CF; or CyFs), an aryl group (for example 4-



I n anot her aspect the present invention provides a cocreround of formula (I)
wher ei nWORB0FT3892gr oup having an NH or OH that has a EIERRAPHWOEP neasured
pKa of 3 to 6.5. In yet another f(;\spect the present invention provides a
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wi t hdr awi ngallspdsinitheibpbsifisegch as Cl. 4 fluoroal kyl (for exanple CF3, CH2CF3
or C2F5), an aryl group.(for exanple 4 WD 20Q5/Q73192 PCT/ SE20051000110 6
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o~ oxo- 114 1. % G arofy REPRe LY s RS B R ey IR ogen and
optional | y qube)l FibRAIKYT) @exRinp IS, OF)Pin fHeOpddsid & \Sptionally

substituted in one or more other ring positions;

e 6-oxo-1H-1,6-dihydropyridin-3-yl having a suitable electron withdrawing
20 substituent {such as C,.4 fluoroalkyl (for example CF3, CH,CF; or CyFs), cyano or
phenyl} in the 2-position and/or the 5-posifion and optionally substituted in one or
more other ring positions;
» 6-oxo-1H-1,6-dihydropyridin-3-yl having CH,CO,H on the ring pitrogen and
optionally substituted in one or more other ring positions;
25 o 2H-etrazol-5-yl;
¢ 2 CO,H, CH,COzH or OCH2CO,H group on an optionally substituted phenyl,
optionally substituted CH,Ophenyl, optionally substituted naphthyl ring or
optionally substituted acylated (such as with C(O)(C;- alkyl)) dihydroisoquinoliny?
ring; or,
30 s an NHS(0),(C.4 alkyl) (for example NH S(0),CH;) group on an optionally
substituted aromatic heterocyclyl ring (for example pyridinyl, pyrimidiny] or
thiazolyl);

or, where possible, a tautomer thereof.



25 2Htetrazol -5-y a CO2H, CH2CO2H or OCH2CO2H groug Qn_an OI[%tlona ly
subst i t (Y@2a005 FH?? opt i onal | y substituted CH2Ophenyl PCHSEZERAM0HLP
substituted naphthyl ring or ,} onal Iy substituted acyl ated (such as with
C(O (C14 al kyI )) di hydroi soqui noI inyl ring; or, 30 an NHS(O) 2(CL. 4 alkyl)
(for exanpl ?n c%%eﬁ%ﬂ%ﬁn%@yﬁ&ﬁ@ﬁé%ﬁﬂc @K;cat d aromat i c

ring

het erocycly for exanpl e py yrim h| azolyl); or,
wher e ﬂd@ﬂrchécqumhnﬁwaumrthe fi‘éthﬂHz(BOzHOﬁS)@Hfﬂ@ﬂ‘I @Eﬁ[tpSEQW/L@ﬂDllO 7 In

t th t ted h t | |
Gy o soq R HEHRRAPE Sapy e Bt smtiSt AR o BB r g (D on
[ B
POSI i Qfhefein RO ¥ftbu l?ﬁ?alggmﬁp&%rr ’JBSt RIS ANL18Y B fb AR XK 69§ o

conpou erein. R31s a group having an NH or OH that has
a cél c&l(hﬁmdemmplm&amﬁé)jﬂ;ﬂ@ompRibemgpfoer&nple(for exarrpl e 3 to 6 5), the
group R3 being, for exa -,0X0-t hi azol - 5- havi n el ectron
wi t hdr awi hg %@@s@@@eﬁrﬁ’nﬁ%‘ﬂ%aﬁt@ el e‘FtF%Wﬁgﬂ%WmQ ?‘3’@ 'Hgsl @: 14 CH2CF3
or C2F5), Q; _ycIyI group
(1 or_oxarpi ARl B0 Brdotflf B AR R, b e afRRA M 18 HERIERYE X1 o
10  2- oxo- Oxfoaiphlryl), aﬂﬁterwcbyl gtoupa(idreexeinpdd pyridyl) drhalgronp CHSOR(CLuent
{such as C14_ fluyoroal kyl, (for exanple CF3, CH2CF3 or C2F5) or

CH2S( O) 2( CL 2y} iy theyd-posititis 4- position; IH1,2,3-triazol-4-yl having a

bl t cl oal kyl
?:‘J gbaexgrrgrleis é:%/c pEr)loé ?‘f?&pﬂ@ % épﬁéﬁ%%%&ﬁﬁ@é@@&mﬁt@@gﬁ@h ?%6&2823 )c/)r
C2F5), S R4 fluoketlai (foRéxdmsplC U4, QHAQF; ¢if OfF s pora@HbS{O04(B].4 alkiD} fih derbal Kyl
[for exanmpl e CF3, CH2CF3 or C2F5] or C3.6 cycloal kyl [for exanple

cycl opropyl ]PPSlthHS(O)Z(O 4 alkyl), an aryl group (for exanple

‘S;Hfz (0 2 LAtk R APy B b o, R B B A g ."SPn 3
‘having a t@gtgl cbhﬂ@l fle;vumms E:wbmpyla Ll@ﬁ.; ﬂﬁét@ﬂﬂcyf QUL EkansplELTFS,
fI uoroal i cyI or exa 3 of "C2F>) - posi tlon;

2, 85di oxo- | {¢HCF3 91 62K tS~Bh§wh@erms mabksgh[fqmwrngleélﬂs]; €abl e substituent
{such fluoroalky! [for example CF3;, CHoCF; or C,Fs] or Cs.s cycloalkyl [for example

cyclopropyl]), NHS(0);(Ci.4 alkyl), an aryl group (for example 4-fluorophenyl), a

=

heterocyclyl group (for example pyridyl) or a group CH2S(0)2(Ci.4 alkyl)} in the 5-
position;

20 . 4—0xo~1H-1v,4-dihydropyridin—3 -yl having a suitable electron withdrawing
substituent {such as C,.4 fluoroalkyl (for example CF3 of C,F5)} in the 2-posiftion;

e 2,6-dioxo-1H-1,2,3,6-tetrahydropyrimidin-4-yl having a suitable substituent {such
as Cy.4 alkyl (for example CHs), Cs.6 cycloalkyl (for example cyclopropyl) or
CHy(Cy.3 fluoroalkyl) (for example CH,CF3)} in the 3-position;

25 s 6-oxo-1H-1,6-dihydropyridin-3-y1 having a suitable electron withdrawing
substituent {such as Cy.4 fluoroalkyl (for example CF3, CH,CF; or C;Fs) or cyano}
in the 2-position or the 5-position and optionally substituted in other positions;

o 2H-tetrazol-5-yl;
¢ a CO,H group on an optionally substituted phenyl or naphthyl ring; or,

30 o an NHS(0)y(C1.4 alkyl) (for example NHS(0),CHjz) group on an optionally
substituted aromatic heterocyclyl ring (for example pyridinyl, pyrimidinyl or
thiazolyl);

ot, whete possible, a tautomer thereof.



as Cl.4 alkyl (for exanple CH3), C3.6 cycloal kyl (for exanple cycl opropyl)
or  CH2(WD2®5f07dgz oal kyl ) (for exanple CH2CF3)} in theI’§Tg§§90ﬁ“&Hm 25

6- oxo- 1H 1, 6-di hydropyridin-3-yl phaving a suitable electron w thdraw ng
substituent {such as Cl.4 fluoroaPkyl (for exanple CF3, CH2CF3 or C2Fs) or

cyan} in thméreﬁﬁ@batb@ B &e th&ed &Taea»cgn %5@:5(1{3%53; gﬁ@{;«ilefnaw@ﬁ kt ad in

ot her positions -tetrazol - 5- rou n optiona
subst i tititadbepdptiophliypsubstipiediy, for elxg!;npbr flu®o, chkmrNI-Hﬁ()ﬂ))ZCG; a&yh(ihlyl ) (for

hetor 3@%’@5’%%%)@1 o Doy B el Rysntomnpb B HyfregbT %'g%mlﬁ) or,
uher e OBl er, 6 b3 SIR! (GBI s U0, QRTRYY SRR ECHSRNPRIONDLID ©

Wher e i hdl cated a a heterocyc ring e optionally

subst i tﬁ.fd)m'ample CByy (BRCFp oi 65 by Csatystaallyl fbriexample cyeteprpbd]), Eyamor o,
chloro, _hrono, C1.4 alkyl (f ), . cycl oal kyl (for
exanpl es@%,(ggﬁ)ﬁgﬁyl(for eéfﬂﬁ@fﬁ%&@ﬁﬁ%@@@k@ﬁ&% (? C>Ié3 f)r C2F5),
S-R4 (\/\g@g{m%@ls Cl.4 alkyl [for exanple CHs], O _4 fluoroal kyl 5 [for
exanpl e CF3 or C2F5] or C3.6 cycl oal kyl [for exanpl e cycl opropyl]),

cyanoI S(S O)deé}emdmhﬂe;ilabm(efthatd@mnpl@ngpmlﬂcﬂﬁg iR’ E(a@)?l\dbﬂ(tﬁpaﬂjal kyl') (for
t
T RS napSHEEg S o uPs Ry P etfnnle byBeBhanive St Ly by,

f0r1(ﬁxa£m$;§wed1bgha9ﬂ31k§gﬁg§;c FeﬁlF%'d‘H GF3 %F%OO@PKOS@}(E &SKC&LFV oal kyl

for exa nitro,

S|( EJ) I()CI alkylal S(@%?C: 4?1?)1)2 (S(Il)zécxadeHsoH), ;Sé?lé?}ﬁm @lk&fll l)), &?hN(Cx-SQYRYDNE CI ? o

a ailc n one aspect o e

[ nvgnt ?gﬁc%‘%é g%’@x@ﬁéié&ﬁ@l“* havi ng Cl 4yfl uor oal kyl (Por exanpl e
CF3, CH2CF3 Bloredkpoct bitthelmvénfign &2ROsi tion, 1H1,2,3-triazol-4-yl having a
sui tabl e substituent {such as Cl4 al kyl (for exarrpl e CH3) or S-R4 (wherein

R4 is Cl. 4 fl-oro-tbiol5-TavineGpiwraid;] (foH2CERipte CER KH)(JF; or C:FHen
filtlon 2,6-djipoxo-1H1,2,3,6-tetrahydropyrimdin-4-yl having a
sw bl e sub@EAHRASHONS such 20 as CL.4 alkyl (for exanple CH3) or CL..

fluoroal kyl {fqrs %3498 fthavingatah1Qbubstituent {such as C,4 alkyl (for example
CHs) or S-R? (wherein R* is Cy.4 fluoroalkyl [for example CF3, CH,CFs or C,Fs])}

in the 5-position;

-

s 2,6-dioxo-1H-1,2,3,6-tetrahydropyrimidin-4-yl having a suitable substituent {such
20 a8 Cy4 alkyl (for example CH;) or Cy.4 fluoroalky1 (for example CFs, CH>CFs or
C,F5)} in the 3-position;
¢ 6-0x0-1H-1,6-dihydropyridin-3-yi having a suitable electron withdrawing
substituent {such as C;.4 flnoroalkyl (for example CFz, CH;CF3 or C,Fs) or cyano}
in the 2-position or the 5-position and optionally substituted in other positions;
25 e a CO.H group on an optionally substituted naphthyl ring; or,
e an NHS(0)(C,4 alkyl} (for example NHS(0),CH3) group on an optionally
substituted aromatic heterocyclyl ring (for example pyridinyl, pyrimidinyl or
thiazolyl); 7
or, where possible, a tautomer thereof; the optional substituents being as defined above.
30 In yet another aspect the present invention provides a compound of formula (1)

wherein R® is:



C2F5)} in the 3-position; 6-o0xo0-1H 1, 6-dihydropyridin-3-yl having a

sui tabl e el ectron w thdraw ng substltuent {such as C rlRedy! (for
exanpl eVOP80SEHRRE3 or C2F5) or cyano} in the 2-posi gﬁcﬁrﬁgﬁg?&{' he "5- posi tion
and optionally substituted in otler positions; 25 a CO2H group on an
optionally substituted naphthyl ring; or, an NHS(O) 2(Cl4 al kyl) (for
exanpl e NHSZ-@xa@hid3o0l g pving asmiplei cdevalonywitlxlrivg nigtsubstduentojsach o Ciq

uher o poss: BnesoRlt GReoREPIa g, ETCH: R CoRl) SR Btee Eors e et ns

def d ab It d
compound of "TacRa DRy ! W&?ﬁ%@ﬁp@@e@ O e lsBE Jo00110” o
2- 0xo-t hhaz vH- 15%,a4mqug haviay Fimﬁégglee%?n {wachiadriG aﬂgylﬁfdfmlxampbnt E fs uch
as CIA ugr.oa or ex e r , a n rou or
e>s<a5nple 4- C%@ré%%@f#@lz),cw OTF&H@FI&@@F‘?PP@@%%&3QRQ£§§E§ i dylp)} in
t he 4- it 2 t h
e P20 [l ORIl R 08, RGPS, St o (e
exanpl e CF3CHERGH3CH%]) AU allSAFB(O) (e nkkiyl) dr4 phenyll groap Kipk exdrople dxanpl e

CH3] or Cl-4 flupro bkyl [for exarrple CF3, CH2CF3 or C2F5]), N(Cl4
al kyl ) S( O) 2flegrapheny @ i e SAPOSHERSOCgr oup (for exanple 4- fl uorophenyl Y} in

the 5-posit : S -4

f 1 uor oal kyI b 8r1%;g%%@éwg8ﬂ%é%@€¥ﬂ@weﬁcyan 2" ?’he

2-ppsi tion QH,CHReoC Fepdrtdyaio Mﬂhemdit&m @Sthestpotsim:nlpresent i nvention

provi des a conpound of fornula (1) wherei, R3 is: oxo-thi azal - 5-yl

havi ng CF3 Hranofites aspect the presgy dpvemsion proyides @ecgnmwlﬁ foyyla H&iﬂi@i@ncm
C2Fs, ?q:s?‘ SCH2CF3 or SC2F5 (for exanple CF3 15 or SCH2CF3) in the

5- posi on; or, 6-0x0-1H 1, 6-di hydropyridin-3-yl having CF3 or C2F5 in the
2- posi tian. zldxoytmrazarﬂojrmmgm%r@{I@u@ﬂasep@smmentlon provi des a conpound

of formula (| wherein the 2-h drox%ggroup has t he stereochem str shovvn
bel ow. f h2.&trazol gyl haviag €14 €27 SCF), SCH:CFs or SC,Fs (for example

15 or SCH,CF3) in the 5-position; or,

¢ 6-0x0-1H-1,6-dihydropyridin-3-yl having CFs or C,F;s in the 2-position.
In yet another aspect the present invention provides a compound of formula (I)
wherein the 2-hydroxy group bas the stereochemistry shown below:
' HO

= oH o .
O -
R \CN—CKC-—N—”—Ra )
H, H,!l,

Compounds of the invention are illustrated in the Examples below.

20

Compounds of the present invention can be prepared by methods described, or
analogous to those described, in the art (for example WO 03/068743). Intermediates for
such processes can be prepared by methods described, or analogous to those described, in

25 - the art (for example WO 03/068743). ‘

A compound of formula (I) can be prepared by reacting a compound of formula

(I):

OH
1,0 |
R N—CH;—] CH, NH ()

H R®

wherein R! and R? are as defined above, with a compound of formula (I1I):



\ / H2 H2 IR2 20 Conpounds of the invention are illustrated in the

Exanpl eswbebh@rz0eonpounds of the present invention cap BEBRIE8E bY
nmet hods descri bed, or anal ogous to those described, in the art (for

exanpl e WD 03/068743). Internedi df)les for such processes can be prepared by
met hods descri bed, or anal ogous,to those described, in 25 the art (for
exanpl e WO 03/068743). A CO“E;%EE of fornmula (1) can be prepared by
reacting a conpound of fornu RF): /~\ HRIGONCHZ CH2-NH (I1) ~/ HRZ
wherein R and R2 are as defined above, with a conpound of formula (I11):

WO 2005h6¢@1T93s PIRySE2e05h 000 tAnpleQ Hdrdky orkhldid 1ddvidg mobg),ahdRbls i s a

| eaving group (for, exanple a hydroxy or chloro | eaving group), and R3 is
as defﬁ‘srfg‘@ﬂa(g@bﬁéfﬁs inythe mvéessn@es@f%?c@% fop expmple prtg(C amigetbesq (uchs

NN o) B RG RARSe (U EPort L BN iy GRRLARIG, Sh G BRAE of
exaFpl fsiitabledoiRihifbf @fammple SEN-disktlstpthahideprirabydiohions béllenmetlRhe

di oxane, or a mxture of one or nore of these solvents) optionally in the
pr esendddipfang, orgonpitigPLageor more pf Grsmaleents) optionally in the presence of a

0 (7. 2o muERg ot L PR AR PR SRR B R ppdroBbTont
hexaf | PyBOINQSPHAaebenzdBiafolc DADAIMNINON'-featiiettg Irbdune an be prepared as
described in WO 00/58305 or WO 01/77101, or by reacting a conmpound of

f or nul bexgfiperophgsphateNH (1) wherein R is defined above, with: ~J (i) a
copground of AT QF MU} R4 684%crmidia &) Hhibe pfddardd'ds ded@itdd in WO 00/58305 or WO

01/77101, or by reacting a compound of formmla (IV):

RVOCNH v

wherein R® is defined above, with:

§)) a compound of formula (V):

O
AN
L&—CH, I/ CH, V)

15 H |

in which L? is a leaving group (for example chloro or nosyloxy {3-NO,-CsH4-S(0);0-})

followed by reaction with ammonia, an amine R*NH; or with sodium azide and

subsequent reduction with, for example, triphenylphosphine; or,

(i)  with a compound of formula (VI):
9
CHZ‘AI—-—CH2 — NP1P2 (V1)

20 H

in which P! and P? are, alone or together, suitable protective groups (for example together
they form phthalimide), or either P! or P?is R?, followed by deprotection using, for
example when P’ and P? form phthalimide, hydrazine.

A compound of formula (V) can be obtained commercially or can be prepared

25  using methods described in the literature.



in which L2 is | eaving group (for exanple chloro or nosyloxy {3

NO2- CGMWQ@P@@)”}%Z fol lowed by reaction with amoni a, RET/SEFMEIRAONH or
wi th sodi um azi de and subsequentlgeduct ion with, for exanple,

tri phenyl phosphine; or, (ii) with conmpound of forrmula (VI): O CH2

- CH2- NP1P2 (‘X\@&n&%@nﬂi bt st FVI)%an%B%réﬁﬁre@r B BB o rgﬂ%sn&él%l’unab&i tabl e

protective groups (for exanple’toget theﬁ form phth de), or either
P or MitsugotRoreadtivnlcondidiony vty fm@@mptmphﬁm igpidef (3;1 (sepdivmbenyihen Pl and P2

o PAEA 5 B PR s MBS, o e ot
literature. Fﬂ%&%é&&i&&ﬁ?oﬁ@ﬁhﬁﬁ%@%ﬁ%%@ﬁre&lﬁy fb\ﬁﬁwe&m&dﬂ off Memul a (V1)

can be prepared by reacting (R or () yci dol ‘'under M'tsunobu reaction

condli t FQHes dnsmbedfaboveemﬂpm@ daspmilbrsl mrﬂm@rt, ar the Exaropice sacfodpelpw. The

dlplperldln tribut hos h|ne tra ron Lett. 1993,.34,. 1639).
Furt horteitRii gty ool BT erciafy s RIE B G U5 prPRied hEVSiB Bt ot f on
of 1t h@dagink Mbtiesls dessibllsad tipaye, methods described in the art, or the
Exanpl es reCited below The internediates identified above are

comer ci al | yn anclidr abpest tre prasenb énvsnepapwyidey prasicssgs Sor the geapatatign et hods
described in th}@1 rt@p@f anot her aspect the present invention provides
proces §gep ?Lg}ds g‘m ‘ation of conpounds of forrmula (I). 10 The

coppounds  offhé BEmpAURB bETRe RFERALhdvEiabhvils aPfiRnMBSAMICEE dinDartidiiapas t i cul ar
as nodul ators of chenokine receptor (for exanple CCR3) activity, and may

be usedadylagireof @heemﬂamnxecwtoa(fpm e CGR3) |aatrwmt,@m} mayrbsuse ptheve or

(et atntpeph o SR b ithafioork SRPRREERE CEperBHRa R AhREST

| Munog@hingble ﬁmlﬁmdramdi@éds@&hhelua&gquem GRRAGHlafed RERS o@ﬁsmbﬁ e
conditions are: (1) (the respiratory tract) obstructive di seases of airways

i ncl udeng: cqwr@dmn@wdeﬁgwm&ymkgmmg?»))d. sease (COPD) (such as
|r ver si bl h,|al allergic, intrinsic,
$| nsi c O?nﬁ%sbéd&eﬁ%ﬂ%ﬁ%ﬁﬁ%glcgﬁql C ar%onl Cc or inveterate asthma (for
ex arml €1) @he r&piriory ®ict PbbstANHvENiseiscs 65HONG\Masladmp} chibhikbBiridtive{ such as
pulmonary disease (COPD) (such as irreversible COPD); asthma {such as bronchial,

allergic, infrinsic, extrinsic or dust asthma, particularly chronic or inveterate asthma

(for example late asthima or airways hyper-responsiveness)}; bronchitis {such as
20 eosinophilic bronchitis}; acute, allergic, atrophic rhinitis or chronic rhinitis including
thinitis caseosa, hypertrophic rhinitis, rhinitis putulenta, rhinitis sicca or rhinitis
medicameniosa; membranous rhinitis including croupous, fibrinous or
pseudomembranous rhinitis or scrofilous rhinitis; seasonal rhinitis including rhinitis
nervosa (bay fever) or vasomotor rhinitis; sarcoidosis; farmer’s lung and related
25 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 aud joints) arfhrides including rheumatic, infectious, autoimmune, seronegative
spondyloarthropathies (such as ankylosing spondylitis, psoriatic arthritis or Reiter’s
30 disease), Beheet’s disease, Sjogren’s syndrome or systemic sclerosis;
(3) (skin and eyes) psoriasis, atopic dermatitis, contact dermatitis or other eczmatous

dermitides, seborrhoetic dermatitis, Lichen planus, Phemphigus, bullous Phemphigus,



20 eosinophilic bronchitis}; acute, allergic, atrophic rhinitis or chronic
rhinitis including rhinitis caseosa, hypertrophic rhinjtis, initis

pur ul enW2 2011 s sicca or rhinitis nedi canentosa; ‘Fﬁéﬁ%‘?’ﬁ?ﬁﬁ@&lﬁ"hi nitis
i ncl udi ng croupous, fibrinous orys pseudonenbranous rhinitis or scroful ous
rhinitis; seasonal rhinitis including rhinitis nervosa (hay fever) or
vasonot oEpidermblysis,; budlass airii@siasandiatemsas, vabantigidenerytiehak aaitabou seases;
nasal pol yposis, fibroid Jgun(?}é i di odpat hic interstitial pneunonia,

ant i t ussFoEnoRiutias, Py §itis, AloRecha Areatsior VRIS FeTEBE IRt s soci at ed wi t h

I nf | apgye L1 =Y 7o) A Lgrd-Beuged cough; (2)
(bone@ﬁﬁ%?ﬁ?%ﬁh?r?%ﬂ ggeesﬁ#?(l:ﬁegéde:; ﬁg%rﬁﬁge)’uer?%@%ﬁg@ Eét(gét ig%us,.., aut oi nmune,
ser onegatiagcyspindydinds diseaspailbéresve cnlitis, imstablekdydwoe idisgaspofeyd-i ti s,

psoriatic arthritis or, Reiter.s 30 disease), Behget's disease, Sjogren's
syhdr orre1"?5?1‘3%?&1?%%’9"@‘8&3%%?%‘?"‘%@}“"(‘%%PW tﬁ%ﬁ&“‘e&%’g Xayule IEPIRS, ot opi ¢
dermatit E}ﬁnit%od}te@%m ermatitis or other eczmatous dermtides, seborrhoetic
dermatiti's, Lichen pl“anus, Phenphi gus, bullous Phenphi gus, WO 2005/ 073192
PCT/ SER0 QA0 H8]jectidn Epntbemduhysiis fdilowing dor examplertramsplangiiadef mas,

vascul itid& eryt hfrras cuf aneous eqsinophilias, uveitis, Al opecia areata
or ver nakidasy; 1yen, fung, pone MgEay S PREITPPR; OF Chroniq srafl versus hofts ease,
proctitis; ' ilic gastro-enteritis, nastocytosis, Crohn's disease,

ul cerati ?ge%%?i?@@f‘ irritable bowel disease or food- 5 related allergies
wh ch (flavethef fimaesor dingises) Alpmimbes diseasef multiplasgitresis] afhaosvdgrosis,hi nitis or

xapl ¢, AHHEOIEREONEHEIBY Sendrays ChHER: LA BrRIgis i Bo tbar r ow, sk
1 soues enimABLAN G HERc MBRh; Hiahont RERSENOBYRIGED saftlee!

at her osclgeavis itgpe I dicbetes, adplintiv spmidme; cosingphijia daswitis, hypDRE syndporse,

Fahi ot SISO GRGR o EPEmaiieeHOR n PoosthlShoeaym Sorarg FRBEDEE,  hepbr of Lo
sygdrone ’idi%%%?g@ﬁ%&gg@g%ﬁugwamf%oﬂﬁggﬁ eI Bua rég‘éi%f osy (such as

| epr omat ous di sease, Sezary syn me, 15 idiopathic

t hr onbocyt dheromppupds of the imliestoniaesisofH1 hetagenists andinayybelused ifiltke conpounds
of the invention are.al 50 H antagonists and naybe used in the treatnent
of al I”@?‘E}eet8$§l?ﬁ’@’€|‘g$°ra?fé' conpounds of the invention may also be used to

control a g§igRoRpdiRds SHHP HRFhtion may also be used to control a sign and/or symptom

of what is commonly referred to as a cold (for example a sign and/or symptom of a

20  common cold or influenza or other associated respiratory virus infection).

According to a further feature of the invention there is provided a compound of
formula (I), or a pharmaceutically acceptable salt thereof, for use in a method of treatment
of a warm blooded animal (such as man) by therapy (including prophylaxis).

According to a further feature of the present invention there is provided 2 method

25  for modulating chemokine receptor activity (for example CCR3 receptor activity), or
antagonising H1, in a warm blooded animal, such as man, in need of such treatment, which
comprises administering to said animal an effective amount of a compound of the formula
(D), or a pharimaceutically acceptable salt thereof.

The invention also provides a compound of the formula (I), or a pharmaceutically

30 acceptable salt thereof, for use as a medicament.

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

pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use in
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20 disease), Behget’s disease, Sjogren’s syndrome or systemic sclerosis;

(3) (skin and eyes) psoriasis, atopic dermatitis, contact dermatitis or other eczmatous
dermitides, seborrhoetic dermatitis, Lichen planus, Phemphigus, bullous Phemphigus,
Epidermolysis bullosa, urticaria, angiodermas, vasculitides erythemas, cutaneous
eosinophilias, uveitis, Alopecia areata or vernal conjunctivitis;

25 (4) (gastrointestinal tract) Coeliac disease, proctitis, eosinophilic gastro-enteritis,
mastocytosis, Crobn’s disease, ulcerative colitis, irritable bowel disease or food-
related allergies which have. effects remote from the gut (for example migraine,
rhinitis or eczema);

(5) (Allograft rejection) acute and chronic following, for example, transplantation of

30 kidney, heart, liver, lung, bone marrow, skin or cornea; or chronic graft versus host
disease; and/or

(6) (other tissues or diseases) Alzheimer’s disease, multiple sclerosis, atherosclerosis,

Acquired Immunodeficiency Syndrome (AIDS), Lupus disorders (such as lupus
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15 sal i n the treatnent of asthma.
The present invention further provides a method of treating a chemokine mediated

20  disease state (for example a CCR3 mediated disease state, such as asthma) in a warm
blooded animal, such as man, which comprises administering to a mammal in need of such
treatment an effective amount of a compound of formula (I), or a pharmaceutically
acceptable salt thereof.

In order to use a compound of the invention, or a pharmaceutically acceptable salt

25  thereof, for the therapeutic treatment of a warm blooded animal, such as man, in particular
modulating chemokine receptor (for example CCR3 receptor) activity or antagonising H1,
said ingredient is normally formulated in accordance with standard pharmaceutical practice -
as a pharmaceutical composition.

Therefore in another aspect the present invention provides a pharmaceutical

30 composition which comprises a compound of the formula (I), or a pharmaceutically
acceptable salt thereof (active ingredient), and a pharmaceutically acceptable adjuvant,
diluent or carrier. In a further aspect the present invention provides a process for the

preparation of said composition which comprises mixing active ingredient with a
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or suspensi pagh patient may receive, for example, an intravenous, subcutaneous or

20  intramuscular dose of 0.01 mgkg” to 100 mgkg ™ of the compound, for example in the
range of 0.1 mgke™ to 20 mgkg™ of this invention, the composition being administered 1
to 4 times per day. The intravenous, subcutaneous and intramuscular dose may be given
by means of a bolus injection. Alternatively the intravenous dose may be given by
continuous infusion over a period of time. Alternatively each patient will receive a daily

25  oral dose which is approximately equivalent to the daily parenteral dose, the composition
being administered 1 to 4 times per day.

The invention further relates to combination therapies or compositions wherein a
compound of formula (T), or a pharmaceutically acceptable salt thereof, or a
pharmaceutical composition comprising a compound of formula (I), or a pharmaceutically

30  acceptable salt thereof, is administered concurrently (possibly in the same composition) or
sequentially with an agent for the treatment of any one of the above disease states.

In particular, for the treatment of the inflammatory diseases rheumatoid arthritis,

psoriasis, inflammatory bowel disease, COPD, asthma and allergic rhinitis a compound of



A sui tabl e pharmaceutical conposition of this invention is one suitable for
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f 1 ubi pr of en ferledtemdgpontiim, Aottt 1d5e Abbott-85Ufl, aha¥( S-aubstitetadit thiophete-as
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20 » areceptior antagonist for a leukotriene LTB.sub4., LTC.sub4., LTD.sub4. or

- LTE.subd4. selected from the group consisting of a phenothiazin-3-one such as L-
651,392; an amidino compound such as CGS-25019¢; a benzoxalamine such as
ontazolast; a benzenecarboximidamide such as BIL 284/260; or a compound such
as zafirlukast, ablukast, montelukast, prantukast, verlukast (MK-679), RG-12525,
25 Ro0-245913, iralukast (CGP 457 15A) or BAY x 7195;
* a PDE4 inhibitor including an inhibitor of the isoform PDE4D;
¢ an antihistaminic H.subl. receptor antagonist such as cetirizine, loratadine,
desloratadine, fexofenadine, astemizole, azelastine or chlorpheniramine;
e a gastroprotective H.sub2. receptor antagonist;
30 e an o.subl.- and o.sub2.-adrenoceptor agonist vasoconstrictor sympathomimetic
agent, such as propylhexedrine, phenylephrine, phenylpropanolamine,

pseudoephedrine, naphazoline hydrochloride, oxymetazoline hydrochloride,
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« amodulator of chemokine receptor function such as CCR1, CCR2, CCR2A,
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20 (for the C-C family); CXCR1, CXCR2, CXCR3, CXCR4 and CXCRS5 (for the C-
X-C family) and CX3CR1 for the C-X3-C family;

* an osteoporosis agent such as roloxifene, droloxifene, lasofoxifene or fosomax;

e an immumosuppressant agent such as FK-506, rapamycin, cyclosporine,

azathioprine or methotrexate;

25 » 2 compound useful in the treatment of AIDS and/or IV infection for example: an
agent which prevents or inhibits the viral protein gp120 from engaging host cell
CD4 {such as soluble CD4 (recombinant); an anti-CD4 antibody (or modified /
recombinant antibody) for example PRO542; an anti-group120 antibody (or
modified / recombinant antibody); or another agent which interferes with the

30 binding of group120 to CD4 for example BMS806}; an agent which prevents
binding to a chemokine receptor, other than CCR3, used by the HIV virus {such as
a CXCR4 agonist or antagonist or an anti-CXCR4 antibody}; a compound which

interferes in the fusion between the HIV viral envelope and a cell membrane {such
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intra-articular therapy such as a corticosteroid or a hyaluronic acid such as hyalgan

20 or synvisc, or a P2X7 receptor antagonist.

The present invention still further relates to the combination of a compound of the
inventton together with: (i) a tryptase inhibitor; (ii) a platelet activating factor (PAF)
antagonist; (iii) an interleukin converting enzyme (ICE) inhibitor; (iv) an IMPDH
inhibitor; (v) an adhesion molecule inhibitor including a VLA-4 antagonist; (vi) a

25  cathepsin; (vii) a MAP kinase inhibitor; (viii) a glucose-6 phosphate dehydrogenase
inhibitor; (ix) a kinin-B.subl. - and B.sub2. -receptor antagonist; (x) an anti-gout agent,
e.g., colchicine; (xi) a xanthine oxidase inhibitor, e.g., allopurinol; (xii) an uricosuric agent,
e.g., probenecid, sulfinpyrazone or benzbromarone; (xiii) a growth hormone secretagogue;
(xiv) a transforming growth factor (TGFB); (xv) a platelet-derived growth factor (PDGF);

30 (xvi) a fibroblast growth factor, e.g., basic fibroblast growth factor (bFGF); (xvii) a
granulocyte macrophage colony stimulating factor (GM-CSF); (xviii) a capsaicin cream;
(xix) a Tachykinin NK.subl. and NK.sub3. receptor antagonist selected from the group
consisting of NKP-608C; SB-233412 (talnetant); and D-4418; (xx) an elastase inhibitors



as nesylate salt nelf| navir (for exanple as free base or as nesyl ate
salt), Woéﬁﬁ!ﬁ/‘@'ﬁ | opi navir or atazanavir (for exa®$ITEFAYSPYL0 base or
as sul phat e sal t)} a ri bonucl eot i de reductase inhinbitor {for exanple
hydroxyurea}; or an antiretrovi r al® {for exanple entricitabine}; or,

an- exi t gt iﬂ:—q& f tis, for
exanpl ééle&%%ﬁ_oh{@ acioﬁs@t?ﬁéfl?‘fg%?gtggﬁ %Qée’ ?%e?lglﬁ%a?ﬁ%érra Al D's) such
as pir exx@adindibitd ('ﬂAcEyvf(m@can iAdued pitrio b&ldusydtlmwh:mwﬁmcoxp e

fl ubi profen, fenoprofen, ketoprofen or jbuprofen, a fenamate such as

mef enarfCelihg chemeatiemtett Ferepier-homo] qgaas:melcecugwﬁmﬁée d an Byi2ceds ERIERN as
phenyl %{51%51936 a salicylate such as aspirin, a COX- 2 inhibitor such as
cel ecoxi Vardecoxi b, rofecoxib or etori coxi b, an anal gesic or
intpa-articular therapy such as a corticosteroid or a hyaluronic acid such
as hyal gan 20 or_ synvisc, or a P2X7 receptor antagonist. The present

i nvention stihelpKagfarempoundpbormela(Res swssied vsias e of tholoewing of t he
|nvent| 34%’2 ‘ger with: (i) a tryptase inhibitor; (ii) a platelet

activat ‘“ﬂlé it (PAF) antagonist; (iii) an int erl eukin converti ng enzyne
(1CE) iméhbator; (iv) an | MPDH i nhi bi tor; (v) an adhesi on rml ecul e

i nhi bitor 1ncluding a VLA-4 antagoni st; (v a 25 cat heps (vii) a MAP
k| nase i nhi Bihegipparatssiusgd @ngﬂsw@ﬁg&xeuqfﬁbn%msgun@nw;tb \$ Din Febe, tor:

(15h, 2 A oA e ey LERRALN: RULAINAS b d hugpent 1 - oou

al | Opurdldmbde (stitre, tﬁﬂanwlslse@ﬁng intbeagEMbli-tipped dlsﬁbhﬁét?ﬂﬁﬁdrdinv%w fl npy razone
or benzbronarone (xiii) rowt h hornone secret acgo gue; _ (xiv)
q e

t r ansf clispeagng smngefs,ffm @pn ghe anddigdansrnddeder d@rﬂddéwng ?QthlWSf act or
PDGF) ; | h
1£ act’ 02 "(1 %&EE))%h%axv | é%gsﬁg’!r‘%? 5&}“@% Kracr oplﬁcge‘ﬂsé‘g elaa‘%tg BF&?& g(r:'? \(/)vﬁ

( GVt CSRYHEClx brintnallg 0c5808H OHrand 180%6W/v niethanol:avaleraiy klm lhnuNd eIt thean d
NK. sub3. receptor antagonist sel ected fromthe group consi sti ng_of

NK|ﬂ>56oa@trusEn23§mir@tt<m solitigns yre capgiamlyprrged with)oxyger frgg niEngenn®bei t or s WO

T 77 4R B TRkl Rl ﬁl&hy&ﬁé@%ﬁ.ﬁqﬁﬁ A EPAAE) © (o 1)

an i ndm&ﬁmindﬂmﬂ:y@@dde-lﬁne’gdae@mbenlsamPIe@raré Plead inGitrationxickdels which in
chenpat tract ant receptor-honol ogous nol ecul e expressed on TH2 cells (a

CRTH2 twimtasgplared in a movahde W@S‘a@-ﬂ)k&' ey ekirauscapanitn A fsamples)s Theasur ed
using q l&tr%e (et %Jpgﬂlﬁbgmbmg/ups and DPAS probe are housed on a movable,

20 automated z-tower unit, which, controlled by software, positions itself in the appropriate

titration vessel when titrating, The Sirius GLpK, instrument is directly connected to a
dedicated PC supporting software for assay setup and subsequent data analysis. Assays are
set up using the GlpKaControl software and results are analysed using the pKaLOGP and
pKaUV software on the PC. The software also allows determination of multiple pK.,s

25  using complex curve fitting analyses.

Method B: Potentiometric Method

Two types of potentiometric titrations may be performed in order to determine a

compound’s pKa/pKes; a purely aqueous titration (recommended for fairly water soluble

30  compounds) and a cosolvent titration, where variable amounts of methanol are added to the
sample in addition to ionic strength adjusted water (recommended for compounds which
are not soluble in water). For the latter, a value for the compound’s pK, in pure ionic

strength adjusted water can be estimated by the Yasuda-Shedlovsky procedure. This
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distilled water), a waste beaker (toq_dispense_extraneous sol utions into)
and a @seiratelyeweighed out. Samples are placed in provided glass titration vessels. The weight

O+

of compound must be entered into the GLpKaControI software. Other parameters that

20 need to be entered are; the molecular weight of the compound, assay type (aqueous,
cosolvent), number of assays in the beaker (1 for aqueous titrations, 3 for cosolvent/mixed
solvent titrations), formula (eg. X for a compound not present as a salt, or XHC] for a
compound infroduced as a hydrochloride salt), expected number of pK;s (from known
structure), minimum pH (1.80 for operational minimum of electrode), maximum pH (12.20

25  for operational maximum of electrode), first assay direction (low to high pH recommended
for bases, high to low pH recommended for acids), starting aqueons phase volume
(minimum 8.00 mL, typically 15.00 mI. for purely aqueous titrations and 9.00 mL for
mixed solvent titrations), and pH step between points (ApH=0.10 units recommended). If
mixed solvent titrations are carried out on a compound, then additional information needs

30  to be entered; assay direction for second and third titrations (see first assay direction), and
additional water volume for second and third assays (automatically calculated when using

the cosolvent weight percentage tool).
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selected and the titration run proceeds. At _the end of the_ run, the
in the extent of ionisation will lead to a change in the UV spectrum. Due to the good

sensitivity of UV spectroscopy, this method is suitable for rather insoluble compounds.
This method requires a blank titration to be run in just the same way as the

potentiometric method. However, for the samples, two vials are required for each sample.

25  Into one vial is placed a small amount of a DMSO solution of the compound (typically 50
ul of a 1.5 mM solution) along with some phosphaie buffer to give some pH stability
during the titration (typically 100 pL of an aqueous solution prepared from 0.2 g potassium
dihydrogen orthophosphate and 100 mL 0.1 M KCl solution). The titrator will then add
water (typically 10 mL) to this solution and then carry out a pH tifrationn while collecting

30 UV spectra at each pH. The second vial should contain and equivalent volume of neat
DMSO and an equivalent volume of phosphate buffer. The titrator will then add an

equivalent volume of water to this solution and take a UV spectrum of itto actasa
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of four-plus paraneters.
20  are reported, and unless otherwme stated the mass ion quoted is the positive mass ion -

(M+H) R

(iii) the title and subtitle compounds of the examples and methods were named using the

ACD/Index name program version 4,55 from Advanced Chemistry Development, Inc;
(iv) unless stated otherwise, reverse phase HPLC was conducted using a Symmetry,
25 NovaPak or Xterra reverse phase silica column; and
(v) the following abbreviations are used:
DMF N,N-Dimethylformamide
HPLC High pressure liquid chromatography

RPHPLC | Reverse phase high pressure liquid chromatography

HATU | O-(7-Benzotriazol-1-yl}-N,N,N'N'-tetramethyluronium hexafluorophosphate
THF Tetrahydrofuran

DCM Dichloromethane
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The organic phase was diluted further with ethyl acetate (500 mL) and extracted with 1M
hydrochloric acid (200 mL). The aqueous exfract was adjusted to over pH 10 by addition
of a solution of sodium hydroxide and extracted twice with terz-butylmethyl ether (750
mL}). The organic extracts were dried over magnesium sulfate, filtered and concentrated
15  under vacuum to yield the sub-title compound as a dark oil which was used as such in the
next step.
MS (ESI+ve) 246/248 [M+H]"
'H NMR & (CDCl3) 1.60-1.70 (2H, m), 1.97-2.03 (2H, m), 2.75 (2H, td), 3.15 (2H
dt), 4.29-4.37 (1H, m), 6.78 (1H, dd), 7.00 (1H, d), 7.31 (1H, d).

2

20

Step 2: (25)-1-Azido-3-[4-(3,4~dichlorophenoxy)piperidin-1-yl]propan-2-ol
(2R)-Oxiran-2-ylmethyl 3-nitrobenzenesulfonate (21.1 g} in DMF (300 mL) was

treated with triethylamine (22.6 mL) followed by 4-(3,4-dichlorophenoxy)-piperidine (20
). The mixture was stirred overnight at 60°C. Sodium azide (16 g) was added to the

25  mixture and the reaction was stirred for a further 72 h. The solution was carefully
concentrated under vacuum and the residue was diluted with water (600 mL), extfacted
with ethyl acetate (1500 mL). The organic layer was washed twice with water (500 mL),

then brine (200 mL) and concentrated under vacuum to afford an oil.
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b§ addi t fQrent Hes épwedﬂirr%?r ‘@Pu%dehaﬁ? rfsiiﬁwiveédméﬁ L)&ifp OBGAGES Wi F h
tert-butyl srr‘jg()b Qr i i er
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sub-ti t | phazeowpobasifiabwith dgudous 2IN wédiedh hydsoxiteadhaion sud exiractédwith DENL st ep.
(2H . ot 1. Abprcombyned greamiq Ioyers wets washed i tains died oyer sl selbe: )
7.00 (1 ; : :
(29 - 1 Al a4 cPhosrtiheahndef Vachihy, Hhe ormdo matepial was purified by |
(2R) HIXi claom2togtaphy (8% 7N amtronizeinresikaol/DAM) 1o gi@thé tite compBidd £s300 nl) was

treated with tii)i ethylam ne (22.6 nL) followed by -
4- (3, 4- dYellovee ﬂﬂeﬂaoxy)-pi peridine (20 g¢g). The mixture was stirred

over ni ght at 3 i 1 +g) was added to the 25 mixture and the
APET B I

reaction was sti er 72 h. The solution was carefully

concent rat ed HNMR 3(ODChH)eNS0-1 172 (RHSM)B06v.91 (2 H %D, 46-2.12 1 \(BH o), 26608- L)
extracted ~with et'hg/sl(lacet ani c |l ayer was washed tw ce

ate élSOO rrLs‘_.L The_or I
vv} ]'Eh wat éA49 (Blonhi2)65 (1théh 2513-461 (Pdomh2) 824 H, égﬁe%ﬂ@-sét(gdlﬂhééf""?vé%uum to
i]y. 0 9 3:
?ZR;){SZ?- aAQ%H%y‘)s“P?‘%BQPZJ g?@% %’75@%‘%0 S?ép(é @g_gijdi&ﬁgﬁéﬁ}dg'rpopan- 2-ol The oil

fromStep 2 was dissolved in wet tetrahydrofuran (225 nlL) and was treated
wi th triphenyl phosphine (53.3 g). The reaction was heated at 60 C and
stirred for 4 h. The Preparation 2

(2R)-1-Amino-3-[4-(2,4-dichloro-3-methylphenoxy)piperidin-1-yl]propan-2-ol
ci '

O
Cl N\/-\/NHZ

20 Prepared as described in Preparation 1 using 4-(2,4-dichloro-3-methylphenoxy)-
piperidine.
MS (APCI+ve) 333/335 [M+H]"
'HNMR & (CD;0D) 1.92-1.75 (2H, m), 2.08-1.90 (2H, m), 2.72-2.57 (1H, m),
2.93-2.72 (4H, m), 3.35-3.24 (2H, m), 3.88-3.71 (1H, m), 4.54-4.37 (14, m), 6.94 (2H, d),
25 7254, d).

Preparation 3
(R)-1-[4-(3,4-Dichlorophenoxy)piperidin-1-yl]-3-methylamino-propan-2-ol

Cl O
OO
al N A -NH



5 solvent was renoved under vacuum the residue redissolyv i

hydr ochl o2 E1921L) and the aqueous | ayer was extractﬁ%ﬁ@%’ﬁ%l
acetate (3 x 700 nmL). The aqueous ghase was basified with aqueous IN
sodi um hydr oxi de sol uti on and extr& ted with DCM (3 x 1L). The conbi ned

organi c | ayerg gWRiign \Wealsd- &Ybﬁlbrdphbﬂlﬁcy)-@f[(ﬁé ﬁﬁ%ﬁ-ﬁ%dﬂ!’ﬁ}lﬁﬁﬁefrm (1 of iltered

and concentrated under vacuum The crude materia purified b

chr omat ogk mpgmcd@%ﬁﬂﬂn&n@mﬁ"l@pmuml rﬁmﬂ mutmnomtr@ed/&omﬁl\«m, amé corrpound
200 1 paeyiating (295 8k 40% 11 ooty In Sio 615l s b hfate S (o,
3. 7a- é.lels%"“le?é“ FELF 1010 8"51"’%??"’%%"%““ o Ko g etegfhewes 1 o,

7. 31 { 1Hpurifjed H?rﬂash rcahinm’lclﬁomato graphy elutmg W1th 8% 7M methanolic ammonia in

(2R) - 1- Ami no-3-[4-(2,4-dichl or, - et hyl phenoxy) pi peri di n-| -yl ] propan- 2- ol
cl OH CPCR/?FO gIL’Nﬂle ﬁ?wmszqgﬁa described in Preparation 1 using

4- (2, 4-di chl di MS ( APCI 333/ 335 [ M+

H( NVR sI ( O%é% %20%9%55%@'%@ pe6|8 190 (2H( n +\2/e)72 2.57 (1|[4 :“)Jr

2.93-2, A (4HHMNRS @A 213827 (N, m} 665 GELY), 01824 (OH, EY WEUH 11 1),
CRy 1 F G 6 5 P aon AR IA s T AR, P a2 FLRiR6 S RN

o (510 i) 8RR (I ey SO R o8 (R PN R i e (10 o).

prepared as described in Preparation 1, Step 2 and concentrated from DVF,
and nethylamne (2.56 nL 40% v/v aqueoys) .in ethanol (15 nL) was heated at
60 Cin a sealed vessel for 16 h. Prgparaigndent was evaporated at reduced

pressure and ghe) [ Sysaas. St ipbhant §A1 RS AepARY

eluting with
D/OWNH

2-ol
15
Prepared as described in Preparation 2 and 3 from 4-(2,4-dichloro-3-
methylphenoxy)piperidine to give the title comupound. \
'HNMR & (CDCl;) 1.58 - 2.00 (4H, m), 2.28 - 2.71 (10H, m), 2.46 (3H, 5), 2.87 -
2.95 (1H, m), 3.49 (1H, s), 3.82 - 3.88 (1H, m), 4.33 - 4.39 (1H, m), 6.75 (1H, d), 7.19

20 (1H, d).

Example 1
N-{(2R)-3-[4-(3,4-Dichlorophenoxy)piperidin-1-yt]-2-hydroxypropyl}-6-0x0-2-
(trifluoromethyl)-1,6-dibydropyridine-3-carboxamide

cl o) cr. N .o
OH
D'/ U o
o}

6-Oxo-2-~(triflucromethyl)-1,6-dihydropyridine-3-carboxylic acid (Organic Process
Research and Development 1997, 1, 370 - 378; 0.50g) was dissolved in thionyl chloride

(10 mL) and heated at reflux for 3 h. The solvent was evaporated and the residue was

25

azeotroped with toluene (10 mL). The resultant pale yellow solid was dissolved in ethyl



NNRS(CD‘(YR’,%°§0§8922 27 (3H, n), 2.46 (3H s), 2.48-2.4F4"
dd), 2.56-2.51 (2H in), 2.65 (1H ,dd), 2.71-2.65 (2H, r‘r),
M, 3.86-3.80 10 (111, M, 4.32-4726 (111, m), 6.75 (111, dd

d 7.3 - -3-[4-(3.4-
(?Q) r [%c%%té 1%)rr(1:lﬁjl°oro e neﬂfb% etoasoluhonof(ZR am11103[ -(3,4

henoxi;e eridin émet | am no) pr opa
n- 2-ol tachbaroph&o@w)plpmdmmiﬂﬁlmwpe} -@ O0dn sod ub@bylmmr g8k} ivn 2 and 3

conpoun DI RLE TismidieWaBRReg RgBEnfiate b M End BE by ) 46
(3H s), w@re%zaporgte§5Tﬁél’és1dﬁk wad dSolvddiin lﬁbthaﬁblgg() m]'.?) aﬁa hediel af r@ﬂux for33 -
439 (1H ™, 6. 75 (1H, d), 7.19 20 (1H, d

N-{ (2R) - 1@134Tne;soiv¢ms;wammpmtedw@pmﬁmmmonby RBI-]PIZC deapakm thyl } - 6- oxo- 2-

§\E f I_ f | gor orret hésgc'@g‘atg / e(xjcle %E&x?ﬁ%%fogdeg%e BUCK éo%ﬁ(o%rlpd%g ac |6‘101111685 soi\ld ?0 556 v

6- Ox0- 2- gt ri fl uoronet hyl) -1, 6-di hydropyri di ne-3-carboxylic acid (Organic
Process “Research and Devel opment 1997, 1, 370 - 378; 0.50g) was dissol ved
in thionyl cthmarm’tdi@compmmmmspKaISlQe(measlHadmmghwﬂldch),anmp 88 sol vent was

evapor at ed | due was azeotroped with toluene (10 nL). The
resul tan@aﬁ‘}gﬁg@d&’éﬁ‘ﬁéga solid was dissolved in ethyl WO 2005/073192

PCT/ §E2005/ oololgj(gpczl acstisa1@ [f@ymt) and added dropwise to a sol ution of
(2R)§]E am no- 3-[4-(3, Z di chl orophenoxy) pi peridin-I-yl]propan-2-ol (0.770

g) and tri et h&HNMfﬁhé (CDaﬂfﬂ))rﬂaSQ 478 OEMnGR 3.161-)1.99T¢241, mm)xﬁlﬁb'g (48 m)y gd at
t

s i SobPaaiizHemhehdl - £38 (Hymh Rtk g o4 ot Dol amr 8 505 42 The

sol vent s(MeLg £Y¥ARMIANCE .93 HuPad) 7. EAHITE by A ﬁ@i;st,WSE‘ﬁﬁﬁd).o 1%

N%
2
=

DCMto give the title conpound (0.875 g). M5 (APCI +ve) 333/ 335‘% + 1H
1-

15 Example 2
N-{(2R)-3-[4-(2,4-Dichloro-3-methylphenoxy)piperidin-1-yl]-2-hydroxypropyl} -6-
oxo-2-(trifluoromethyl)-1,6-dihydropyridine-3-carboxamide

Cl
0 o 7 0
cl N\\/l\/N . -NH

Fr F
6-Ox0-2-(triflnoromethyl)-1,6-dihydropyridine-3-carboxylic acid (0.100 g) was
20 dissolved in thionyl chloride (2 mL) and heated at reflux for 3 h. The solvent was
evaporated and the residue was azeotroped with toluene (5 mL). The resultant pale yellow
solid was dissolved in tetrahydrofuran (2 mL) and added dropwise to a solution of (2K)-1-
amino-3-[4-(2,4-dichloro-3-methylphenoxy)piperidin-1-yl}propan-2-ol (0.161 g, and
triethylamine (0.337 mL}) in DCM (5 mL). The mixture was stirred at room temperature
25  for 18h and the solvents were evaporated. The residue was dissolved in methanol (10 mL)
and heated at reflux for 3 h. The solvents were evaporated and purification by RPHPLC
(Symmetry, 0.1% ammonium acetate / acetonitrile) afforded the title compound as a
colourless solid (0.520 g). ' .
The title compound has pKa 6.3 (calculated using ACD).
30 MS (APCI+ve) 522/524 [M+H]"



ammoni um acetate / acetonitrile) afforded the title conBoun

col our | eSEOZHA50F318D. 520 g). The title conmpound has pKa gT@E%WQ%F‘bd usi ng
rret hod B), and pKa 6.3 (cal culateg by ACD). 10 Ms (APCI +ve) 508/510 [ MkH] +
"HNWVR 6 (CD30D) 1.89 - 1.78 (2H, , 2.10 - 1.99 (2H, m, 2.65 - 2.51 (4H,

e 5 %% s CPlopti s 22 g %%F—"—‘*%’@H%)éést T R 1

dd), 7. 48R4 0H nﬁb@331737ﬂ @BLim)04.08 18, 1B aHphg, £62 - 4.69 (1H, m} 6.89 (1H, d),
N-{ (2R !H( hl or o- 3 et hyl phenoxy).pi peri di n-1-yl | - 2- hydr oxypropyl }
-6- oxo-720i&1 ﬁb:ﬂo?]oﬂﬁa gyl - 30 (141, dthdl‘Opyl’l di ne- 3-carboxamde ci OOH O

I N 7FF O 6-Oxo-2-(trifluoronethyl)-1,6-di hydropyridine-3-carboxylic
aC| d (0.100 g) was 20 dissolved in thionyl chloride (2 nm.) and heated at
reflgx for 3 h. The solvent was evExpaipid 8d and the residue was azeotroped
with toluene (5 nmL). The resultant pale yellow _solid was dissolved in

t et r ahydr of ur%BIQTQO A C2Ra- [&daéddlahlwmlwmanne@mtylba-haﬂroecmz }-6-

o 10> A SRS wwﬂ@w%@o%% Lyl propan 2.0l (0,161

room tenperature 25 for nd sol vergs Mer g, evaporated. The residue
was di ssolved in net hanol ‘Lagd gBagédyatfreflux for 3 h. The
sol vents were evaporat ed rif (Symretry, 0.1%

anmoni um acet ate / acetonl trile) afforded t title corrpound as a
colourless solid (0.520 g). The title conpound has pKa 6.3 (calcul ated

usi ng AGDp 1: Eﬂl}ﬂ/S—lt(rmm&ms)—Z{mmqwﬂp‘ﬂl#ﬁ mémpmmgﬁg@rboxylate

PCT/.SE2005/ 0QQ110 1.9/ 4H H ,
2. 81% 307 ( S?B‘tz"%"{é}ﬁ"\f%s E?‘%'&H) eg%y%'i% 3%3’@‘?1’?‘}@5"%0“ té Z) 18
(I H m) Igos‘-%t%c ?récegﬁfzé%bhch%d 15ev8Rplntht 19@)7, 1, 3770023781 0.,10%) in darBdn (1H, d),

5 Br om) tmqmdesﬁa[szgdel H-ombbwcmphizle (@ PR igh Shedinixiite waj heated/atr&®Hbr opy!l} -
6-

for 24 h. Evaporation and the purification by flash column chromatography gave the
subtitle compound as a colourless solid (0.10 g).
15 MS (ES -ve) 311/313 [M-HT
'HNMR 5 (CDCls) 1.38 (3H, 1), 4.39 (2H, q), 8.34 (1H, s)

Step 2: 5-Bromo-6-oxo-2-(trifluoromethyl)-1,6-dihydropyridine-3-carboxylic acid
Ethyl 5-bromo-6-oxo0-2-(trifluoromethyl)-1,6-dihydropyridine-3-carboxylate (0.25
20  g) was suspended in 30% aqueous hydrochloric acid and heated at reflux for 4 days.
Cooling and filtration gave the subtitle compound (0.210 g).
TH NMR § (DMSO-d;) 8.40 (1H, s), 13.40 (1H, s), 13.70 (1H, 5).

Step 3: 5-Bromo-N-{(2R)-3-[4-(3,4-dichlorophenoxy)piperidin-1-y1]-2-hydroxypropyl}-6-
25  oxo-2-(trifluoromethyl)-1,6-dihydropyridine-3-carboxamide
Made by the method of Example 1 using 5-bromo-6-oxo0-2-(trifluoromethyl)-1,6-
dihydropyridine-3-carboxylic acid (0.10 g), thionyl chloride (2 mL), (2R)-1-amino-3-[4-
(3,4-dichlorophenoxy)piperidin-1-yljpropan-2-ol (0.112 g) and triethylamine (0.244 mL)
to yield the title compound as a colourless solid (0.096 g).
30 The title compound has pKa 4.5 (calculated using ACD).
MS (APCl-ve) 586 [M-HJ |



0x0-2-(trifluoronethyl)-1, 6-di hydropyridi ne- 3-carboxanide ¢ ON F3BC N O C
N1 Br ®GRWH0I319% hy| PCT/SE2005/000110

5- br onp- 6- oxo-2- (trifl uoromet hyl) - 1 6- di hydr opyri di ne- 3-car boxyl ate 10 To a
sol ution of ethyl

P ocess. Resedt SVERIREOMLAL G- %8@3%1 5 28 GRRR L 28 (3R o
t et rachbgpi- @QSO"@H agdaecﬂ?, mmqmsg?m 63 0 de (119, B8 .99 (1HT lag), .20 EE dyyas

heated at 80 . Evapor 1on and the purlfl cation by | ash col um
chr omat aéﬁébﬂyd)gaﬁé(iﬂes) subtitle conpound as a colourless solid (0.10 g).

15 M5 (ES -ve) 311/313 [MH' "HNIVIR S (CDC13) 1.38 (311, t), 4.39 (211,

q), 8.34 (1H, s) Step 2:

5- Brono- 6- oxo-2- (trifl uoromnet hyl) - gxfmfleydr opyri di ne- 3- car boxyl i c aci d

Et hyl 5- br ono- 6- oxo- 2- gtrifl uor ome 6- di hydr opyri di ne- 3- car boxyl at e

(0.25 20 9) Mb(@Rp-Gdfdpddaichlorgin maﬂdmsﬂdﬂdw@hhm@maw&}—aﬁd heat ed at

reflux f r ays il t atlon ve the subtitle conmpound

(0. 210 gihyde ﬂ%@;ﬂ%%@ﬁ@ﬂ% ‘ﬁ’(ﬂ"i 40 (1H's), 13.70 (1H 9).
Step 3:

5- Brom) N-{(2R)-3-[4-(3, 4-h P 0X34) Pi pega(dl n-1-yl]-2-hydroxypropyl }-
6- 25 oxo-2-(trifluoromnethyl ) drp H3- car boxani de Made by the

met hod of Exanple | using -bronD 6 0X0- 2- (t i fI\yoronet hyl)-1, 6-
di hydr opyri di ne- 3-carboxylic acid (0.10 g), Phionyl chloride (2 m.),

2R) - | - am - di . i: 2-ol (0.112
& and_ PR Do’ ind COARRERGH Bl idagd ThAn- 22! |
col op@irl ess sG‘blaChohﬂmﬁ%eﬂ])yl 2,3Qiﬂic&oﬁ-@t@4-¢tmﬂu0mmhth;d}5ﬂ@zde&rbm@ﬂmuI at ed

usi ng ACD). _ APCI-ve WO 20Q /07 92 PCT/ SE2005/ 00Q110 28
H NVR 8cid qsee@h 2. gl?ﬂ?éﬂ@ ) 3vag gddeda Cfvr}@lumzh oxi 8. 28 (4H,

' , 6.98
Ve 5P kS > iy bk A o
N-{(2R) 1§n1£ei*atﬁéé ahd DO TR ARAMX W WaSHedHiflr dthyl alcatatdmd h@9¥@él@i@héﬂ]to 2, 3-
di hydr o- 2- 0x0- 4- gt rifluoronethyl)-5-thiazol ecar boxam de

pH 3 using dilute hydrochloric acid and extracted with ethyl acetate (2 x 25 mL). The
15 combined organic extractions were washed with water (2 x 50 mL), saturated brine
solution, dried (Na;SOy), filtered and concentrated in vacuo to give the subtitle compound
as a colourless solid (1.583 g).
MS (APCI-ve) 212 [M-H]
BCNMR § (CDCL) 171.3 (s), 161.1 (s), 129.8 (g, 39.8 Hz), 122.3 (q, 272.4 Hz),
20  115.1(q, 3.0 Hz).

Step 2: N-{(2R)-3-[4-(3,4-Dichlorophenoxy)piperidin-1-yl1]-2-hydroxypropyl}-2,3-
dihydro-2-oxo-4-(trifluoromethyl)-5-thiazolecarboxamide
Prepared as in Example 1 using 2,3-dihydro-2-oxo-4-(trifluoromethyl)-5-
25  thiazolecarboxylic acid to afford the title compound as a cream foam (0.183 g). »~
The title compound has a pKa 4.7 (measured using Method B).
MS (APCI-ve) 512/514 [M-H)T
'H NMR § (CD;0D) 2.06 - 1.94 (2H, m), 2.22 — 2.08 (2H, m), 3.00 - 2.86 (2H,
ddd), 3.14 - 3.00 (2H, m), 3.30 - 3.18 (2H, m), 3.42 - 3.32 (2H, ddd), 4.11 —4.03 (1H, m),
30 4.64 -4.56 (1H, m), 6.94 (1H, dd), 7.18 (1H, d), 7.41 (1H, d).



0O A1 0O OHS-NH 0 OF Step 1:

2, 3- Di hyd¥Q20058%892%- (tri fl uor onet hyl ) - 5- t hi azol ecar boxyPCE/SE0F4310r 5
sol ution of et hyl

2, 3-di hydr o- 2- oxo- 4- (trlfluoronett%9l) 5-t hi azol ecarboxylic acid (Bionet
Research 2.0 g) iii THE (20 nL) wgs.Adfleg a solution of Iithium hydroxide
(0.696 g) in water (20 nL). The m s stirred at 50 C for 72 h,

cooled to ro(Dm{(MBH&Jf(&HH]D&hhﬂGbHeﬂdnt}E)plpdmdﬂkieyhf[@-lhychmeypmpyi}'\ashﬁﬂlymi h
et hyl acetate t(llio rrL%}w acidified to H 3 usLng d| | ute hydrochloric acid

and ext P¥evedtiliporametyyr2, éﬂ&Yé@%lézth;@ZQ]s oXAEde 5 conbi ned or gani ¢
extractions were washed with water (2 x 50 rrL) csaturated brine solution,
dried (Na2S®™4), filtered an m in \ga@uo to give the subtitle
conpound as a col ourl ess s 1 PCI -ve) 212 [MH 13C NWR 8
(CDC13) 171.3 (s), 161.1 (s 129.8 (q, 39. F 122.3 (q, 272.4 Hz), 20
115.1 (q, 3.0 Hz). Step 2:

N-{(2R)-3-[4- (3, 4-Di chl or ophenoxy) pi peri din yI] hydr oxypropyl } -2, 3-
di hydr o- 2- ox@repatﬁ&aﬁﬂwmbumgiil@-ffﬂ é&@dwmnmmlpm%gpwé -as in -

ﬁ?gﬁtfé%ﬁ@@%é@%ﬂ -?loﬁaﬁmgﬁﬁ ﬂ’g‘%ﬁ - %%Moagms% Pt f oam (0. 183

Th -
s 04 e U VS s

(2H, ) so3d (D085 ). 86 (2H, ddd), 3.14 - 300 2H n‘), 330- 318 (2H m,

3.42 - 3.32 (2H...ddd 4.56 (1H, m, 6.94

(1H dd), 7.1 %“ﬁ?“‘?&f}ﬁéﬁaﬁzﬁcar‘lﬁﬁ% 3 PO SE2005 00bL10 29
Example 5  MS (APCI—I—veP 528/530 [M:+

N-{(25)-3-[4-(3,4-Di chl orophenoxy) pi per.idin-|-yl]-2-hydroxypropyl }-Nnethyl

- 2- oxo 4- (tr‘HTNWS)ﬁBM‘Sﬂ s, 203CH I 79162128, 1) 2.0 |- 4 -88- 8k, boxaR d2.45C1 O |

> (2ﬁ, m),%3 - 2.82 (4H, m), 3.00 (3H, s), 3.24 (1H, dd), 3.52 (1H, dd), 3.91 (1H, quintet),

4.45 (1H, septet), 6.96 (1H, dd), 7.20 (1H, d), 7.46 (14, d).

15 Example 6 _‘
N-{(25)-3-[4-(2,4-Dichloro-3-methylphenoxy)piperidin-1-yIj-2-hydroxypropyl} -N-
methyl-2-oxo-4-(triftuoromethyl)-2,3-dihydro-1,3-thiazole-3-carboxamide
cl
oA N !
- N\/\,N\((TH
o o
Prepared as Example 1 using (2R)-1-[4-(2,4-dichloro-3-methylphenoxy)piperidin-
20  1-yl}-3-(methylamino)propan-2-ol (0.156 g) and 2-oxo-4-(trifluoromethyl)-2,3-dihydro-
1,3-thiazole-5-carboxylic acid (0.096 g) to yield the title compound as a colourless solid
(0.091 g).
The title compound has pKa 6.3 (calculated using ACD).
MS (APCI+ve) 542/544 [M+H]"
25 *H NMR § (DMSO-ds, 90 °C) 1.83 - 1.67 (2H, m), 2.01 - 1.87 (2H, m), 2.41 (3H,
s), 2.61 - 2,50 (2H, m), 2.93 - 2.78 (4H, m), 2.99 (3H, s), 3.24 (1H, dd), 3.52 (1H, dd), 3.91
(1H, quintet), 4.47 (1H, septet), 7.05 (1H, d), 7.31 (1H, d).



H OFF F 5 Prepared as Exanple 1 using .

(2R) - 1- [ A¥P30/FBEAI or ophenoxy) pi peri din-1-yl]-3- (et hPARERYSHPURAN- 2- ol
(150nmg, 0.45 mmol) and 2-oxo-4-(trifluoronethyl)-2, 3-

di hydro-1, 3-t hi azol e- 5- car boxylic ¥tid (0.096 g) to yield the title
conpound as a colourless solid (04033 @7 The t|tIe corrpound has pKa 6. 27
(calculated using ACD). 10 Ms (AP -%28/ 530 [MtH + 'H NMR 8 ( DMSO- d6,
90 C) 1.79 - J\I {@)(2[4 (SM-Dldlk&ophehoﬁﬁ)p@Hdlmi ~ylj22-hdroxPprépyl} {2ddo-4m) , 2. 93
- 2.82 (4H, (s3e .2,4031H dd), 52 (1H, dd), "3.91 (1H,

qui nt et )(pent @%OW)-Z @hﬁi‘? -1, 3t ezqlerfrcaghgramyd e20 (1H d), 7.46 (1H d). 15
Exanpl e 6

N-{(25)-3-[4-(2, 4-Dichl oro-mﬂmem}x@plsp&rldl n-1-yl]-2-hydroxypropyl}
-N- net hyl -2-oxo0-4-(triflu Wi 1, 3-thi azol e- 5- car boxani de
CL / OHS 4C ' H OF F F Prepared asgEx e 1 using

(2R) - 1-[ 4- (2, 4- di chl or o- 3- net hyl phenoxy) pi per & gf 20

1-yl]-3-(nethyl am no) propan-2-ol (0.156 g) and

2- 0X@- 4-Step 1f Dru@oodgpdiydijuorocByd)- E;%dhbydrd—l&-ﬂhdmtaaﬁeaﬂooxﬂidam&l ic acid

(0.096 g) toyield the titl Qun col our | sqglid (0.091 g). The
title corrpour%dlﬂa?sob‘kﬁ -(Bema ‘l?éi‘i’%ﬁ?lh‘?gdgﬁ%‘%ﬁ Z0 & aﬁ)—?ﬁﬂaﬁﬁ‘ve) 542/ 544

2. a0 (RRORE 2 SREIADGH Y o &) S éﬂg@ %*%‘?&?%%ﬁﬂﬁ%@%gﬂ S s).
3. 24 ( 1Hydeskide @. 12 “ﬂm‘*"gogﬂ% Qid tHeldixngelinak Gkated 4t SU/°C forl4 dpeet ), 7. 05

(1H, d), 7 31 (1H, 73192 PCT/ SE2005/ 000110 30
mixture was filtered and the residue was washed with water. The filtrate was washed with

10 ethyl acetate. The aqueous layer was acidified with dilute hydrochloric acid and then
v extracted with cthyl acetate (3 x 50 mL). The organic exiracts \-'Vere‘ washed with water and
brine and then dried over sodium sulphate, filtered and evaporated to yield the subtitle
compound as a solid (0.13 g).

15 Step 2: N-{(2R)-3-[4-(3,4-Dichlorophenoxy)piperidin-1-yl]-2-hydroxypropyl }-2-0x0-4~
(pentafluoroethyl)-2,3-dihydro-1,3-thiazole-5-carboxamide
Prepared as Example 1 using (2R)-1-amino-3-[4-(3,4-dichlorophenoxy)piperidin-1-
yl]propan-2-ol (0.158 g) and 2-oxo-4-(pentafluoroethyl)-2,3-dihydro-1,3-thiazole-5-
carboxylic acid (0.130 g) to yield the tifle compound as a colourless solid (0.074 g).
20 The title compound has pKa 6.1 {calculated using ACD).
MS (APCI+ve) 564/566 [M-+H]"
'H NMR 5(DMSO-d) 1.86 - 1.72 (2H, m), 2.08 - 1.96 (2H, m), 2.84 - 2.59 (4H,
m), 3.10 - 2.90 (1H, m,obscured), 3.28 - 3.16 (3H, m), 3.85 (1H, quintet), 4.53 {1H, septet),
6.98 (1H, dd), 7.23 (14, d), 7.47 (1H, d), 7.48 (1H, s).
25
Example 8
N-{(2R)-3-[4-(3,4-Dichlorophenoxy)piperidin-1-yl]-2-hydroxypropyl}-5-methyl-
1H-1,2,3-triazole-4-carboxamide

Rraet IV
ol NWNWNH
Q



Exanp

N-{(2R) g’q%?"?@%”D chl or ophenoxy) pi peridin-1-yl]-2- hyd‘?%@é%”%%‘{?f’}“‘z 0XO0- 4-
(pent af | uor oet hyl ) - 2, 3-di hydro- 1, 39t hi azol e-5-carboxanmide Cl . O0 QHHS--'
C'Il NNHOF FFFFJ5 Step 1:

2- Ox0- 4- ( penPa rae Exhmple Euéingiﬁ-lm}eihyi TH-3;2, Mrdazolest-barbakyliadid c acid
Et hyl 2-o0xo0-4-(pentafl uoroet h%ﬁ(}@t 3-di hydro- 1, 3-thi azol e- 5- carboxyl ate
2

(J. Het . hatphteotd6Bdi 8032 3144 ml@th tilergqmpennepy a Galourless 4044 wi t h
lithiu OQngﬁ@F' de (0.120 g) in water (5 nL) and the m xture was heated at
50 Cfo m xture was filtered and the resi due was washed with

wat er. The f iThe tidle @oxpsunteisl aci 1.5 (heasatdisipddtihivé B)hel pkiagsus | ayer was
acidified with dil ute hydrochloric acid and then extracted with ethyl
acetéte(‘(aéo@ﬂtgbuﬁiﬂs 'Fﬁe organi c extracts were washed with water and brine

and then dri filtered and evaporated to yield the
subtitle co?‘rrgso ‘Xﬁéﬁ% solﬁﬁwg_ﬁw g). 15 Step 2:

N-{(2R) - 3- [44Hmta QFFGXYI)@O‘ﬁﬂIn@LmQI Mlﬂ&@ﬂnmmwpawm 2- 0x0- 4-
I a

zol e- 5-car boxam de Prepared as

(pent af | uor oet d| hydr o- 1
Exanpl e, &§5 @(QR} 79 - 367 r(‘éHBmD,zMEB- 324 (TR o), SpMBeld By gyisigdl i 39 (AL,
I
)2/ 1)5(202 %tpft a?ﬁ(@#gg %yllga@% §2 Jl %d)17390t(m-la%’ol e-5- carboxylic acid

(0. 180 g) to yield the title corrpound as a colourless solid (0.074 g). 20
The t|tIe conmpound has pKa 6.1 (calculated using ACD). M5 (APCI +ve) 564/ 566
[MHH + ' H NMR 6(DMBO-d6) 1.86 - 1. Example9n) 208 - 1.96 (2H, n), 2.84 -

AR S Ee e O S (8
7. 48 (1 kathyl)IH-23, 3= aapleat-Earboxamide

{(2R) - 341 4-(3, 4-D chl or ophenoxy) pi peri di n- 1- yI] 2- hydroxypropyl} 5- nEt hyI
1H 1, 2, 3-triazol e- 4-carboxam d 9YH N=N H
j:i%/ OH |, N=N

\Q\IWN\’(‘\(NH
o

15 Prepared as Example 1 using (2R)-1-amino-3-[4-(2,4-dichloro-3-
methylphenoxy)piperidin-1-yl]propan-2-ol (0.158 g) and 5-methyl-1H-1,2,3-triazole-4-

Cl

carboxylic acid to yield the title compound as a colourless solid (0.037 g).
The title compound has a pKa 7.5 (calculated using ACD).
MS (APCl+ve) 442/444 [M-+H]"
20 "H NMR & (DMSO-dg, 90 °C) 1.78 - 1.65 (2H, m), 1.97 - 1.86 (2H, m), 2.43 - 2.32
(4H, m), 2.41 (3H, s), 2.45 (3H, s), 2.79 - 2.67 (2H, m), 3.28 (1H, dt), 3.40 (1H, dt), 3.78
(1H, quintet), 4.43 (1H, septet), 7.03 (1H, d), 7.30 (1H, d), 7.89 (14, t).

Example 10
25 5-Cyano-N-{(2R)-3-[4-(3 ,4-dichlorophenoxy)piperidin-1-y1]-2-hydroxypropyl}-6-
oxo-2-(trifluoromethyl)-1,6-dikydropyridine-3-carboxamide

O ﬁx

5-Cyano-6-oxo-2-(trifluoromethyl)-1,6-dihydropyridine-3-carboxylic acid
(Farmaco 1997, 52(5), 331 — 337, 0.115 g) was dissolved in thionyl chloride (3 mL) and



ci 4z NH 1 N O WO 2005/073192 PCT/ SE2005/ 000110 31 Pre anple 1
usi ng 5- WY WP 2 3-triazol e- 4-carboxylic acid (Be]?(?@éﬁztg ﬁ@ggﬁ%, 802
- 812; 0.060 g) to yield the titl%?conpound as a colourless solid (0.063
ng). The title conpound has a pKa 7.5 (neasured using Method B), and pKa
7.5 5 heabdp ﬁﬂﬁﬂ o1 lﬂgTHKEB‘IvenWaé 6&@01’&(&) arﬂl'c’tﬁé ﬁe%ﬁd&'vbﬂs*azedﬂr vﬁth
(DVBO-d5) 1.73 - 1.60 (2H, : 97 - 2.41 - 2.28 (4H m,
2. 45 (3kpene (10 no). T@I@N@@ﬂollﬁwassllsaglvedglﬁﬂ?@ mL)and addeddoprisedai nt et ) |
4.39 (1H, 581@88%%@3) £128 A4 i tendxh Biberidin Iy S fiénf i propaf3-di1H 1)

10 Exa

N-{(2R) (@15@& ancdriethy Bingine (B3 FE)h DUM S0P Mhe inidivfe dray btirredt stds@xypr opyl }
-5- et hyl - trlazole -carboxamde ci  Cl I \ O OHH N=N

~) N~&N- ﬁempq:rqtgrqiog@&h@@dél@ @(ﬁmﬁ] were eyaposgied. Purification by RPHPLC

(0. 158 oolgtatet fea ol ool Rr O B chitaoaobP o T he ©
title CQNPBM%@%UE&Q} ﬂ‘%rﬂ&’.ﬁﬁe?tﬁlelcd QuilBat oloukless kolid MGE) ound has a
pKa 7.5 (cal cul ated usi ng ACD). PCl +ve) 442/ 444 [ 0O "HNWR S

(DVBO- d6, 90 Tbp tlilemmponn@@%amlia%(c@lc@ated using@d M, ), 2. 43 - 2.32 (4H,
, 2.41 (3H, 9 - 2.67 (2H, 3.28 (1H, dt), 3.40

?)1H dt), ( %§)(A§§t[“&%?1 %?g%fmﬁﬁls (1H, sepget) o3 (1H( d), Y %0 (1H,

d), 1. 89 (1H1Ht1\)!MI€8€(UJD @D)191§5199 %2}1 , ), 228 2.13 (28, m),310 2H, dt), 3.34-

5- Cyano- N-{( di chl oro&jenox pi peridin-1-yl]-2- hydroxypropyl }-

6- 0Xo- }K%Zﬂfmm&iﬂﬁéﬁﬁﬂﬁ;m), S2d+h120( ey ﬁ%é-@ﬁiﬁ,wxéﬁﬁl(hﬁ, dd), 7.21
(1H, d), 7.42 (1H, d), 7.85 (11, s).

Example 11 .
15 5-Cyano-N-{(2R)-3-[4-(2,4-dichloro-3-methylphenoxy)piperidin-1-yl]-2-
hydroxypropyl}-6-0xo0-2-(trifluoromethyl)-1,6-dihydropyridine-3-carboxamide

Cl
0
Sieed
o

Prepared as Example 1 using (2R)-1-amino-3-[4~(2,4-dichloro-3-
methylphenoxy)piperidin-1-yljpropan-2-ol to yield the title compound as a colourless solid
20 (0.121 ).
The title compound has a pKa 3.0 (measured using Method B), and pKa 3.4
(calculated using ACD).
MS (APCI+ve) 547/549 [M+H]"
"H NMR. & (DMSO-dg+ND,OD) 1.72 - 1.61 (2H, m), 1.93 - 1.84 (2H, m), 2.37 -
25  2.24 (4H, m), 2.40 (3H, s), 2.72 - 2.63 (2H, m), 3.07 (1H, dd), 3.23 (1H, dd), 3.71 (1H,
quintet), 4.48 (1H, septet), 7.10 (1H, d), 7.34 (1H, d), 7.66 (1H, s).

Exampie 12
5-Cyano-N-{(2R)-3-[4~(3 ,4-dichlorophenoxy)piperidin-1-yl}-2-hydroxypropyl}-6-
30 oxo-2-phenyl-1,6-dihydropyridine-3-carboxamide



cl ~0 ~ NI "N O

5- Q/ano%@g@:@"‘%}%l fl uororret hyl ) - 1 6- di hydr opyri di ne- 3P€<TAI§B%)‘)>?§/P?0&1 aci d
(Farmaco 1997,52(5), 331 - 337; O. g) was dissolved in thionyl chloride
(3 nm) and WD 2005/073192 PCT/ SE2 5/ 000110 32 heated at reflux for 2 h.
The solvent was evaporated and the residue wasfiazeotroped with toluene (10
m.). The resultant solid was dissolved in THE (|5 rrL) and added dropw se to

a sol ution c o OH

of (2R)-1-[4- (3, 4-di chl orophe @ )@Ql)\dl/ |+ 3- met hyl ami no- pr opan- 2- ol
(0.150 g) and triethylamin® (0.3 nly in DCM[(5]nL). The mi xture was stirred
at room5 tenperature for 18 h and the sol vén re evapor at ed.
Purification by RPHPLC (Novapak, 0.1 % ammon acetate / acetonitrile)
and normal phase chromat ography (NH3/ nmethanol/DCM afforded the title
conpound as &-Cgdmodi-brsS Iﬂmhylell,6@1]i§fﬂﬁ>pg)ud1n1§¥ﬁeca*rbdnt;dmmnb(ﬂmapémsfoarmka 3.4

> 10" oSt Cupmokrad D, SP1S sTSR0s 01 dovesbsauron imabigny] Sickideon
? 1a0 g) %@f}ﬂ?gﬂ%ﬁﬁt@ %&d# %@m%%ﬁz h”)Ijhe olfbin 1]4w ﬁl%:g(‘:d M vacho $Ad trkFesiflgh » 7 21

5- Q/ﬁno%{azéﬁﬁ)opad fMth(t8inénel (1OhhD}. oTl&-mmlia;at }mﬂemﬂm) polpewhgldissalved th- 2-

Elydrt)xyp t@&( - 2- (d}éﬁq];qlsqgj@%r%rgﬁ}t%gfé#G di hé:ﬁ%&g I4S!5|nﬁgs car boxam de
2R) - 1-

12911 pr ot Pl ¥y Bbfih 270 (OG0 REARILBREARE (07 ) i DEM,

(0. 121 ¢ mIPhaheiikbre wapstimel dtasom teybzer8u dvearghtrand thsvmigtﬂlbtleemd B) and

pKa 3.4 retglox?eldczyz lvggz?od ’ﬂ?el rg%d@%s' dlsjvs%hSeﬁFilcl: 'aé’e"tgﬁm-ﬁé‘ zé ?ri% a.[n%mi-ﬁcation by
10 RPHPLC (Novapak, 0.1% ammonium acetaté / acetonitrile) afforded the title compourid as
a white solid (0.025 g).
The title compound has a pKa 3.0 (measured using Method B), and pKa 6.3
(calculated using ACD).
MS (APClI+ve) 541/543 [M+H]"
15 'H NMR 8(DMSO-ds) 1.54 - 1.64 (2H, m), 1.84 - 1.95 (2H, m), 2.12 - 2.35 (4H,
m), 2.62 - 2.73 (2H, m), 2.92 - 3.00 (1H, m), 3.11 - 3.20 (1H, m), 3.53 - 3.61 (1H, m), 4.38
- 4.49 (1H, m), 4.56 - 4.76 (1H, br s), 6.98 (1H, dd), 7.25 (1H, d), 7.42 - 7.53 (6H, m), 8.11
(1H, 1), 8.23 (1H, s).

20 Example 13
5-Cyano-N-{(2R)-3-[4-(2,4-dichloro-3-methylphenoxy)piperidin-1-y1]-2-
hydroxypropyl}-6-oxo-2-phenyl-1,6-dihydropyridine-3-carboxamide

I

Ci
]@r"\O ¥ 4 O
cl N\/\/ . -NH
(e

5-Cyano-6-oxo0-2-phenyl-1,6-dihydropyridine-3-carboxylic acid (European Journal
25 of Medicinal Chemistry 24 (5), 517 — 519, 1989; 0.112 g) was dissolved in thionyl chloride

(4 wL) and heated under reflux for 2 h. The solvent was removed in vacuo and the residue



1H NVR S (DMSO- d6+ND4CD) 1.72 - 1.61 (2H, n), 1.93 - 1 84 (2H, , 2. 37 -
25 2.24 (4H, 40 (3H, s), 2.72 - 2.63 (2H, m, I

(1H, dd) ,‘%’Q.z‘?‘igf"("’ié? quintet). 4.48 (1H, septet), 7. 10 Z’EH’SIEES"%Z}O%Q (1H,
d), 7.66 (111, s). Exanple 12

5- Q/ano-N-{(ZR) 3-[4-(3, 4-dichl oro%ﬂhenoxy)pi peridi n-1-yl]-2-hydroxypropyl}-

6- 30 OX@aw hv&thﬁroﬁieﬁadlrmp | Th'@sdtzm0pileyandw o N4 Bt A v&llR2
PCT/ SE2005/ 000110 33

5- Cyano-I§biomd) phé n@ded;dr epwise iz spyiaei {8281 vaminedylt-@.dadichlotEdr opean

ai ssorv Py EoGIRberRE A 48 ) Bt HredBine oL et o i

sol vent (RQeLY. eTHRMAR D wid StiRediidobiigerpehiiteoveriight A%aRt VORERs Wekd t ol uene
(10 nmL). The resultant pale yellow sol1d was ‘dissolved in THE (4 nL) and

added droparehinveceo.sBharesigHe s é@sglqu iarficptonitrifeq6 mal.and purification by

L) i GRS (YA 6% otob R Retgnilites Sfteel e bda bl of 7

and t he gy a&#,%ué@%,oméle(omqrg)ved i n vacuo. The residue was dissolved in
acetonitr and purification by 10 RPHPLC (Novapak, 0.1% anmoni um

acetate / ac lmtntierqonmz)ouadhw@pﬂaﬁﬁe(ca tated peing )as a white solid

0. 025 t Ka 3.0 d Met hod B d
b 63" (ol O8I ARCH TSRS SRABYPHE [APG +ve) '541/543 [MHT+ 15 H MR
5(DYRO- d6) 1.i1p¢nmviR @(blﬁéiéh 1 9)2 ZJOIS(%H nﬁ ?56@@1 (ﬂﬁémg 21379;}12[??52 iO‘U" m,

2.62 - 2.73 (2H,
3. 61( 1H 26 @2(1-38811) 2.'76 AR (1H, mi)) 2. 821 (B8, td) kot 3( Qﬂ(zfm,rm);;a 066. D85 (]JH-,I,m)dd)

1375 oot 1 (B iy 50 35l G5 4, rbn e s b2 Rl 5?1”2'

hydr oxypr opyY k1651984 2r531he-7154; gy APYy | di ne- 3- car boxam de O 4k /
cl o I\VﬁrNH 5- Cyano- -oxo- -p ?/:F)j HE;*? dr opyri di ne- 3- car boxyl i ¢ aci d

(Eur opean Journal 25 of Medici nal Chem stry 24 (5), 517 - 519, 1989; 0.112
9) "1‘@5 di ssolved in thionyl chlori %?cam lo 14 ’
N-{(2R)-3-[4-(3,4-Dichlorophenoxy)pipetidin-1-yl]-2-hydroxypropyl }-3-methyl-
2,6;dioxo—1,2,3,6-tetrahydropyrimidine-4—carboxamide

O
ci 0
oH NH
ClD/ \Ql\/:\/n#:/&()
O CH,

Step 1: 3-Methyl-2,6-dioxo-1,2,3,6-tetrahydropyrimidine-4-carboxylic acid

20 The subtitle compound was synthesized according to the procedure described in
Pharmazie 48 1993, H. 11 861 - 862.

Step 2: N—{(2R)—3-[4-(3,4-Dichlorophenoxy)piperidin_1-yl]-2-hydroxypropy1}QB-methyl—
2,6-dioxo-1,2,3,6-tetrahydropyrimidine-4-carboxamide

25  3-Methyl-2,6-dioxo-1,2,3,6-tetrahydropyrimidine-4-carboxylic acid (Pharmazie 48
1993, H. 11, 861 — 862; 0.173 g) was dissolved in thionyl chloride (8 mL) and heated
under reflux for 2 h. The solvent was removed in vacuo and the residue was azeotroped
with toluene (10 mL). The resultant pale yellow solid was dissolved in THF (4 mlL) and
added dropwise to a solution of (2R)-1-amino-3-[4-(3,4-dichlorophenoxy)piperidin-1-

30  yl]propan-2-ol (0.325 g) and triethylamine (1.56 mL) in DCM (4.5 mL). The mixture was

stirred at room temperature overnight and the volatiles were removed in vacuo. The



(4 m) and heated under reflex for 2 h. The solvent was renoved in vacuo
and the 200567392 2005/ 073192 PCT/ SE2005/ 000110 34 waCABEN0SOMEE Wi t h
toluene (10 nL), The resultant pale yellow solid was dissolved in THE (4
m.) and added dropwi se to a sol uti ¥ of (2R)-1-anino-3-[4-(2,4-dichloro- 3-

) 1 e testsoied in pde R ) o ket by, e BvERA gn

and t he uﬁﬁ@nadxﬁacé@%e a@etbﬁiﬁﬂ%%llb&e&%?%@hnﬁ%ﬁ WigSDEUE a BRIl igSiRleved i n
acetonitrile (6 nm) and purification by RPHPLC (Novapak, 0.1% anmoni um

acet ate ﬂomp@lrmmswrydﬂeyvmw&ﬂrd%ﬂ% Bk title conpound as a dry yel |l ow powder
0.011 Th le co h cal ted using ACD). M5
EAPCI +v2§ 555/ §§?§‘1 ancgﬂa W@Rﬁ%&ﬁ?f"dg %‘L&@) 01 (2H,gr’r), )2.06 -
2.21 £3H, m, L@g@@@@@%gn/ﬁgm 2. 56 (2H, m, 2.76 - 2.83 (1H n), 2.87

(1H, td), 2 96 - - 3.15 (1H, m), 3.35 - 3.43 (1H, m,

4.50 - 4.55 (hﬂNmmaecBa)D) $.289 1(36H2Hym), B7941@5@Ham) 1.992 2BH2F ), 7. 47
7.51 ( 7,57 Exanpl_e

(2R - 3 P50 GED o SR R 1 Wor Sf n3 AL B0 i AR RToPo B Bt hy -
2,6 di oxprik: oy 33.80 @édlg{‘%qghggﬁfdlmcHAﬁa}ﬂhﬁ%rs%ﬁ, dF, 5.5 QrEHd) NblssFlelon

N~, /~I'N

3- Met hy| {PH 6mYl] DEO(IEL20)3. 38 €181,rddhydr opyri mi di ne- 4- carboxylic acid 20 The
subtitle compound was synt hesized according to the procedure described in
Phar ¥@zi e 48 1993, H. 11 861 - 862. Step 2:

N-{(2R)-3-[4-(3, 4- D chl or ophenoxy) pﬂg%ﬂg 3- 1-yl ]-2-hydroxypropyl }-3-net hyl
- 2,6-dioxo-1, 2, 3,6-tetrahydropyri -4=car boxam de 25
3- Met hyl - 2, 6- (N-{J&ﬂ)—iB -3 éﬁmdﬂmmp&ﬂiomp)pmemﬂdi-hgl]ﬂ-hwhbmbpﬁ}égﬁ-di_oxo-

(Phar ma2| e 48 1993, H 861- ol ved in thionyl
chl or i de 3((@-4xd-jtt fiﬁ’d ?@3‘4&3:@?‘?@&3’ Hyﬂil’l 34? OX‘F e'sol vent was ‘r enoved

in vacuo and the residue was azeotroped W|th t@ uene (10 nL). The
resul tant pale yellow solid® ved,in THEA (4 nl) and added dropw se
to a solution of (2R)-1-am no- - di chhor pr}gnoxy)pl peri di n-1

(0]

15 Stepl: 2,6-Dioxo-3-(2,2,2-t1‘if1uoroethyl)-1,2,3,6-tetrahydropyrimidine-4-carboxylic acid
The subtitle compound was synthesised according to the procedure described in
Pharmazie 48 1993, H. 11 861 - 862.

Step 2: N-{(2R)-3-[4-(3,4-Dichlorophenoxy)piperidin-1-yl]-2-hydroxypropyl}-2,6-dioxo-
20 3-(2,2,2-trifluoroethyl)-1,2,3,6-tetrahydropyrimidine-4-carboxamide
To a solution of (2R)-1-amino-3-[4-(3,4-dichlorophenoxy)piperidin-1~yl]propan-2-
0l (0.134 g) in dry DMF (3 mL), was added N,N-diisopropylethylamine (0.14 mL), 2,6-
diox0-3-(2,2,2-trifluoroethyl)-1,2,3,6-tetrahydropyrimidine-4-carboxylic acid (0.100 g) and
HATU (0.178 g). The reaction mixture was stirred at 0 °C under an atmosphere of
25  nitrogen for 20 min, then quenched with saturated sodium bicarbonate solution (10 mL),
and allowed to stand overnight. The mixture was extracted with ethyl acetate (3 x 10 mL).
The combined organics were washed with brine (2 x 10 mL), dried over anhydrous
magnesium sulfate, and the volatiles were removed in vacuo to give an oil (0.205 g).
Purification by RPHPLC (Novapak, 0.1% ammonium acetate / acetonitrile) afforded the
30 title compound (0.028 g) as a dry yellow powder.



30 yljpropan-2-ol (0.325 g) and triethylamne (1.56 nL) in DCM (4.5 nl).

The m xt W@2W5873182irred at room tenperature overni ght BOEWSEHESAHWILHY | | es
were renoved in vacuo. The WO 2005/ 073192 PCT/ SE2005/ 000110 35 resi due was
di ssolved in acetonitrile (6 ni) adl purification by RPHPLC (Novapak, 0.1 %
anmoni um ace fsq) tion with DCM af f or ded
the title (L)[%g%ﬁ(‘?cf% t°§ﬂ9ﬁe’% ég/k S\Aﬂdgﬁ’l\éﬁgte %"@Hgf&ﬁ?ﬁe title conpound has a
pKa 6.9 (cal MSQAB@I-I:W)599$@@M+H5’ M5 (APCl +ve) 471/473 [ MtH + 1H NIVR S

CD3CD) 1.26.- 1.36 - 2.05
(2 55- )2 60( 2P @@Egﬁ 1 168162%@159314239{2%)3229(%24@;{ 31)49 3.52

(00 S A 5P, L0 R BRSPS, 00 o
gk{(g(R) 3321(4}1(,%1 43@46@'3&*@@%@3)%3@@(&@ 313 b (112, prstenn0 oy, } - 2, 6-di ox

2°tFifluoroeth t et r ahy rim di ne-4-car boxam de O \
O H JNpqamteﬂ) 5.39 (Bh\e%M 93 (\IIH\ S 6321 H-Rd) 5. Ost(é , @) 7.30 (1H, d).
2,6-Dioxo-3-(2,2,2-trifluoroethyl)-1, 2,3, 6- tetrahydropyrim'di,ne-4-carboxy|i
c acid The subtitle conpound was synthesised according to the procedure
described in Pharmazie 481993, H gEam@flig 862. Step 2:
N-{(2R) - 3-[4-(3, 4-Di chl orophenoxy) piperrdrn-1-yl ] -2-hydroxypropyl }-2, 6-di ox
0- 20 3-(2, 2,52Cymick2-gyeloptapyl-V-[128)-3 4.4 dichordplemexy)i pipsedinytls?-boxani de

of(g&)sokluallﬁﬂ%&ﬁm?ﬂ[ Iz, ?@%da?éh‘r’i?r%mé%%b&xﬁmed. n-1-yl]propan-2- ol (0.134

in dry DM (3 nL), was added N N-d||sopr pyl gt hyl am ne (0.14 nm), 2, 6-

d|0x03(222tr|fluor06 6- hgt N Prlmdlne4carboxylic
acid (0.100 g) and HATU ( he reﬂctlbn

I Xture was stirred at 0 C
under an atnosphere of 28"ni rogen e \lguenched wi th saturated

sodi um bi carbonat e sol utlon (10 rrL) and aItDovved to ‘stand overnight. The
m xture was extrac th ate (3 x

stirre soq on o cy o- cyc opropyl-6 -oxo1 ? 6- éhhg'dropyndme 3-
carboxylic acid (0.080 g) (J. Med. Chem. 2002, 45, 1887) in thionyl chloride (2.5 mL) was
heated at reflux for 2 h. Thionyl chloride was removed from the cooled solution in vacuo.

15  The residue was dissolved in THF (4 mL) and this solution was added dropwise.at room

temperature to a solution of (2R)-1-amino-3-[4-(3,4-dichlorophenoxy)piperidin-1-
yl]propan-2-ol (0.125 g) and triethylamine (0.7 mL) in DCM (2 mL) before stirring
overnight. The reaction mixture was concentrated in vacuo and redissolved in 9 : 1
acetonitrile/water (4 mL) before subjecting to RPHPLC (gradient 0.1% ammonicm
20 acetate/acetonitrile 95% to 50%) to yield a white solid (0.022 g).
The title compound has a pKa 3.8 (measured using Method B), and pKa 7.5
(calculated using ACD).
MS (ES-+ve) 505/507 [M+H]"
"HNMR 8 (DMSO-dg) 1.02 - 1.08 (2H, m), 1.11 - 1.17 (2H, m), 1.57 - 1.68 (2H,
25 m), 1.89 - 1.97 (2H, m), 2.30 - 2.43 (4H, m), 2.53 - 2.61 (1H, m), 2.72 - 2.85 (2H, m), 3.05
-3.14 (1H, m), 3.74 - 3.81 (1H, m), 442 - 4.49 (1H, m), 6.98 (1H, dd), 7.26 (1H, d), 7.50
(1H, d), 8.10 (1H, s), 8.32 (1H, t); resonance at ~3.3 (1H, m) obscured by HDO.

Example 17
30 5-Cyano-2-cyclopropyl-N-[(2R)-3-[4-(2,4-dichloro-3-methylphenoxy)-1-
piperidinyl]-2-hydroxypropyl]-1,6-dihydro-6-oxo-3-pyridinecarboxamide



The conbi ned organics were washed with brine (2 x 10 nL), dried over
anhydr ousvonegnesvam sul fate, and the volatil es were r eROVESHE200/00000L0 t O
give an oil (0.205 g). Purification by RPHPLC ( Novapak, 0.1% ammoni um
acetate / acetonitrile) afforded tBé 30 title conpound (0.028 g) as a dry
yel | ow powder. WO 2005/073192 laCT/ SE2005/ 000110 36 The title conpound has

a pKa 5.9 (calculated using 539/ 541( M+H) + 1H NMR
(CD30D) 8 1.83 - 1.68 (211, qp 2 , 2.29- 2.24(1H, m,
2.45 - 2.34 (1H m, 2.69 -° 1(4H -‘*a 84 (2H, m, 3.03 (1H,

quintet), 3.26 - 5 3.23 (IH ), o s B (lH M, 3.37 - 3.35 (1H ),
3.90 (1H, quiTHetle c&nﬁ&nﬁlﬁdsgﬁwm&hﬂcula&d%ﬁg%m) 5.93 (1H s), 6.82

(1H, dd), 7.04 (1H d anpl e 16

5- Cyano- 2- cydﬂSr{ESﬂ;Y@}ﬂ%f@l JBHI4 (3, 4-di chl or ophenoxy) - 1- pi peri di nyl ] - 2

stir1ed sof u ot ogDRskE1 B R el 0 TR wch 67, A GH. 5

car baxylj,¢ %%gi | ?9\%}@%%)2 400 2. 46 durs GREM4038025) 470 -3z8§17¥1H Bt Diggnyl7g

chl ori de eated at reflix for 2 h. Thionyl ¢éhl'oride was
r enoved (TZHQm);319466d136(stni)u3ﬂaﬂ 3i80 (YHem), 4.44 54 P 1 Hemi)dUED (&5 dili 53DI ved i n

col ut i ort b R0 liRsha-A8 (L 5 FesStmermtr S LA ShrsR B app:
yl ] propan-2-ol (0.125 g) and triethylamne (0.7 nL) in DCI\/I(2 nm.) before

stirring overnight. The reaction m xture was concentrated in vacuo and
redissolved in 9 : 1 acetonltrl | e/Bvasivgole {8 L) before subjecting to RPHPLC

radi ent 0. 1% e/a tontrl %to 5 ovyield a
o 3@ solid W@S&E@ﬁﬁﬁ %ﬁl}%yc%mgqupﬁ} %JI‘ eé usi ng
NEt hod M5 (ESt+ve) 505/507 [ M+H] +
1H NVR gh?f)wg%uggﬁ)q oﬁ%g%ﬂo?%ﬁ&h E 1%@@61 17((2H Zr) o o7 Ll
(2H, ,189-197@ 0-2.43&4 ¥, 2.53 - 2.61 (1H, m,
2.72 - 285(2H , 30533011? H3.[74\-§081(1H M, 4.42 - 4.49
(1H, m, 6.98 (111 dd) (1H, d), 8.10 (1H, s), 8.32
(1H, t); resonance at -3.3 (1H, rn) obscureij FHDO. Exanple 17

¢
Step 1: 6-Chloro-N-{(2R)-3-[4~(3,4-dichlorophenoxy)piperidin-1-yl]-2-hydroxypropyl }-4-
(trifluoromethyl)nicotinamide

15 A solution of 4-trifluoromethyl-6-chloronicotinoyl chloride (0.585 g) in THF (3
mL) was added dropwise at room temperature to a stirred solution of (2R)-1-amino-3-[4~
(3,4-dichlorophenoxy)piperidin-1-yl]propan-2-ol (0.735 g) and triethylamine (0.7 mL) in
DCM (2 mi). After 18 h, the reaction mixfure was concentrated in vacuo and subjected to

flash column chromatography (eluent 96 : 4 dichloromethane/7 N ammonia in methanol) to
20  yield a yellow oil (1.02 g). A small amount (0.1 g) was redissolvedin 9 : 1
acetonitrile/water (4 mL) and subjected to RPHPLC (gradient 0.1% ammonium
acetate/acetonitrile 95% to 5%) to yield a white solid (0.025 g).
MS (ES+ve) 526/528 [M+H]"
'HNMR & (CD;0D) 1.66 - 1.80 (2H, m), 1.87 - 2.00 (2H, m), 2.42 - 2.57 (4H, m),
25 2.76-2.90 (2H, m), 3.27 (1H, dd), 3.44 (1H, dd), 3.86 - 3.95 (1H, m), 4.30 - 4.41 (1H, m),
6.80 (1H, dd), 7.02 (1H, d), 7.29 (1H, d), 7.78 (1H, s), 8.56 (1H, s).

Step 2: N-{(2R)-3-{4-(3 4-Dichlorophenoxy)piperidin-1-yI]-2-hydroxypropyl}-6-
[(methylsulfonyl)amino]-4-(irifluoromethylnicotinamide



30 5-Cyano-2-cycl opropyl -N-[ (2R) -3-[4-(2, 4-di chl or o- 3- net hyl phenoxy) - 1-

pi peri di n‘yp]w@}/“ﬁfﬂ(?goxypr opyl]- 1, 6-di hydr o- 6- oxo- 3- pyri &EA& 2?05’(95%‘5 de WO
2005/ 073192 PCT/ SE2005/ 000110 37Ng18 010N ~OThe title conpound has
pKa 7.5 (cal cul ated using ACD). (ES+ve) 519/521 [MrH + 1H NVR S

DVBO- d6) 1. 0@ «: 2H A (2B Ao d i (261 5 1),
186 Y o3 (%ﬁ?lmrlﬁdggli‘lfﬁ?%’ig of @ﬁh%oéro-?%i(ﬁ!é %1 [a g.’401°?j?ﬁr4?ph§)ﬁfgxy29%3ﬁ@nzl. 4 (1H,
m, 2.662-hydrox8propgH-4-firifl@radethylhidg@inaniile §.28 §, #@thangsubonéinide (012 23. 46 -

4.54 (1H 7.10 (LH d 5 (1H,. d)., 8.0Q7.(1H s), 8.29 . (IH t);
resonanc (g%dt@%“.”én Eérhonqﬁb )(QI E)‘g%ér 1@‘&6 -W’ttngﬁ-p)gﬁogﬁlbm@e Feps %ated tRadr

N {(2R) - 3= .45 =, b V perkdin- At opyl } - 6-

(et 1 SaPesh (g ORI RE LS il MR L T e
Cl° 5 N~dorikefdratédl irFvdoueand redissolved in 4 : 1 : 1 acetonitrile/ water/acetic acid (6 mL) and

6- Chl oro- N-{(2R) - 3-14- (3, 4-di chl or ophenoxy) pi peri di n-1-y| 1 -2-hydroxypropyl }
-4~ (tri it tﬂ%ﬁm{?&gﬁaﬂ}mwaeé YImEnI feigpacsionitrile 5?‘]/0 12 559 S
4-trifl UQE\A%E'E@EQP( (@Oﬁné.rom cotinoyl chloride (0.585 g) in THE (3 nlL) was
added dr opw se at ‘r oo enperature to a stirred solution of

(2R) - 1- ami no- Fh¢ fitle compothchdser ploh .8 Grghguirgdngin MethodlB)pr opan- 2-ol (0. 735
g) and triethyl am ne§§0.7 nb) in DCM (2 nL). After 18 h, the reaction
m xture was coht@nive) B WANEIH and subjected to flash col um

et a vel | o ONIAERSOmA. 88 NP (AT 2. BIIR 274G OELI, . )

acet oni t 7e/3(E3 @FL ), 91k (GHe)s 815 eGISEHAHD nIPHDS CAIGI(AH) £14.62 L¥ica i um
a Ite

acetate/acetonitrile 95%to 5°/§ tOI_}/I el solid 80.025 g). M
A8 (1H, 4d),

(ES+ve) BugI-826H MY %12 (1H, s), 742 (1H, d), 844 (1K, s
Example 19
15 N-{(2R)-3-[4-(3,4-Dichlorophenoxy)piperidin-1-yl]-2-hydroxypropyl}-3-[(2,2,2-

trifluoroethyl)thio]-1H-1,2,3-triazole-4-carboxamide
S0
ci N \/\\/n WNH E
0 s F
F

Step 1: Ethyl 1-(4-methoxybenzyl)-5-[(2,2,2-trifluoroethyl)thio]-1H-1,2,3-friazole-4-
carboxylate
20 Sodium hydride (0.018 g) was added to a solution of 3,3,3-trifluoroethanol
(0.060 mL) in dry DMF (1.5 mL). After stirring at room temperature for 30 min a solution
of ethyl 5-chloro-1H-1,2,3-triazole-4-carboxylate (0.20 g, J.Chem. Soc. Perkin I, 1982,
627) in dry DMF (1 mL) was added. The mixture was heated at 80 °C for 18 h then cooled
and partitioned between diethyl ether (50 mL) and water (50 mL). The aqueous layer was
25  re-extracted with diethy! ether (2 x 50 mL) and the combined exiracts were dried over
anhydrous sodium sulfate, Concentration in vacuo and chromatography on silica (0-50%
gradient EtOAc / isohexane) gave the subtitie compound (0.127 g).
MS (BS+ve) 376 [M+H]" )
'H NMR 8(CDCls) 1.44 (3H, t), 3.66 (2H, q), 3.78 (3H, s), 4.46 (2H, q), 5.62 (2H,
30  s), 6.89-6.83 (2H, m), 7.29-7.24 (2H, m).



lHNNRSvg % 66 - 1.80 (2H m), 187-200(2Hnl£
(411, ) WO2SHTH8L_ 2 90 (2H, ™), 3.27 (IH dd), 3.4 P?‘-(SEM?"W%I‘BG -
3.95 (1H, n), 4.30 - 4.41 (IH m, .6.80 (1H dd), 7.02 (1H d), 7.29 (1H,
d), 7.78 (1H, s), 856(1H s). Stel 2:

N-{ (2R) -G ) .opyl } - 6-
[(En(et h;ITU#%)(E?Pé P2 PGE g Rl Bl @Ilzrgnha%{)qerﬁ%ﬂ%e 0008 bha502
PCT/ SE2005/ 00BthiD1- (aanef&h@t}fblenad) 5{[(2,12 iZdnﬂmbroethyl)thlo] -1H-1,2 3—tr1azole-4-
e G147 e ot BB /59t 1
met hanesﬁ" ﬁ“ﬂé‘ Lﬁﬁ déc%%%écxa)was%gg?&gt%&%{z&%%ﬁ&t&?e'l%&ﬁué @a&ﬁ?eo%ﬁéc{‘m W at

N- net hyl™-2-pyrro der mcrowave Irradratio

100Csf ortohfznm(m lﬁhﬁL) then dried utidertvacwmmiesaffordahe aibtitia cemipomd/ @088 gind
redi ssolved in 4 : ok acetonitrile/ water/acetic acid (6 nL) and
subjected to Mﬁ-ﬁ_scf@g?ﬁ&d%'ﬁﬂo 1% amoni um-acet at e/ acetonitrile 95% to 5%

E(r)re vield 33%5@@%@@8 10{92(3?@@@? @%‘g‘lﬂﬁﬁ%@ﬁk@ﬂ 10" 1H1 RVR g(?:DBOD)

1.86 - 2,02 (2H, n), 2.06 - 2.20 (2H, n), 2.74 - 2.98 (4H, n), 3.07 - 3.22
(2H, n), 3.24 (3H )r 3.36 - 3.56 (2H, m), 4.05 - 4.16 (1H m, 452-
4.62 (1131,@1-@__;:)5 -[(8.2¢5 Triflmprogiy ) thio bH¢ 2 3-tegzolerd wgrboxylic acifl, 7. 42 (1H, d),

8. 441 (1H, s)

v {405 s . EESTBURA 2 Brrost it s bt A riaznlq 45ROy IBig G OSE B (2, 2.

2- trl f 'é%ﬁNE‘é}ﬁieBXﬁ qugkouslﬁdﬁm?h?dlbﬁd%%é‘ﬂuﬁnﬂaﬁ&h&@é@d’f")@e’c%r OHOHHY N=: N%
C F Step 17 Ethyl

1- ( 4 rretmm}cbmmvgtm)e-\ﬁas[f(laami and thes haidfipdtwith aneemtiatad-hydrocidoric addol e- 4-

carboxyl ate 20 Sodium h ed to.,a,sal,ution, of

57,5 1EpTsaaRtihien 6bie pep quriod spUEAIEH Vs WRstedTLe SRRy &0
room t enaeirRkd ki Jubfitls BorihBurl @UgeE) on  of ethyl
5-chloro-1H1,2,3-triazol e-4-carboxylate (0.20 g, J. Chem Soc. Perkin 1,

19835 627) |MSJI€E,S DYF22G [MiHi ] was added. The mixture was heated at 80 C for

%gohn}_;}en_rﬁgo{algm%%| t IZEBS% ﬁe&}'lf%{} %g hI)ﬁ S?tlr%efs <(11'5_108rrL) and wat er

Step 4: N-{(2R)-3-[4-(3,4-Dichlorophenoxy)piperidin-1-yl]-2-hydroxypropyl }-5-[(2,2,2-
trifluoroethyl)thio]-1H-1,2,3-triazole-4-carboxamide
20 5-[(2,2,2-Trifluoroethyl)thio]-1H-1,2,3-triazole-4-carboxylic acid (0.080 g) was
dissolved in DCM (2 mL) and treated with oxalyl chloride (0.060 mL) and DMF (1 drop).
The solution was stirred at room temperature for 1 h then concentrated in vacuo and
azeotroped with anhydrous toluene (5 mL). The residue was redissolved in dry THF and
added dropwise to a stirred solution of (2R)-1-amino-3-[4-(3 4-dichlorophenoxy)piperidin-
25 1-yl]propan-2-ol (0.108 g) and triethylamine (0.142 mL) in DCM. The mixture was stirred
for 1 h, the solvent was evaporated in vacuo and the product purified by RPHPLC
(gradient 0.1% ammonium acetate/acetonitrile 50% to 5%).to afford the title compound as
a colourless solid (0.058 g).
The title compound has a pKa 5.2 (measured using Method B), and pKa 4.6
30 (calculated using ACD).
MS (ES+ve) 528/530 [M+H]*



25 re-extracted with diethyl ether (2 x 50 nL) and the conbi ned extracts
were dri hydrous sodium sul fate. Concentratio d

chr omat odﬂ'g%mg/on gl lica (0-50% gradient EtOAc / |sohe>r%:ne§'§E\igddsz/b§m?ﬂe
subtitle conmpound (0.127 g). MS (ESgye) 376 [ M+rH + 1H NVR S(CDC13) 1.44
(311, t), 3.66 (2H, qg), 3.78 (311, z}st}/ 4.46 (2H, q), 5.62 (2H, 30 s),
6.89-6.83 ( ZFIHmm@ﬁammq S2H] SAY2HNE), 2005/ 098 {82, BT SE2005(41934)10 39
t ep t

5-[(2, 2, 3. 1t3r~r$ Db §2Bemhyd 43 h%ﬁl@ﬁ, 1) 2 382t(2Hagh Fd34-3:%7 0dk yat SOEHAA

1-(4- rret Y. “b- r thyl)thio]l-1.H 1, 2,3-triazol e-4-
car boxyl gﬁé r?xg%i% 1&6%2“27@5% d\‘)/’ ﬁ?(ﬁf d’sfl uoroacetic acid (2 nmL) and
heated at 65 C for 4 h. The trifluoroacetic acid was evaporated in vacuo
and the residue was azeotroped with 5 tol uene (3 x 10 mL) then dried under
vacuufn to afford the subtitle conpolizample2986 g). M (ES-ve) 234 [MHF] 'H

51 (22,211 %@ﬁ?@i##&réﬂ%Paﬁﬁ&fpiﬂﬁew@hpeﬁg i&ﬁ'z? bR 10 iy

5-[(2, 2, Zafpohfl]uonpaiHdd Adifi o] - 1H-1, 2, 3-triazol e-4-carboxylate (0.086 g)
was suspended in IN aqueous sodi um hydr oxi de solution and heated at 70 C

for 3 h. The reaction m xtuge Itered and fhen acidified with
concentrated hydrochloric aci nc nt°}’ .@ n®Yacuo afforded a

col ourl ess solid which was wes \/E’e oter to afford the
subtitle compound (0.080g) 15 IVB (ES—ve 228 (M 'H NVR 5( DVSO- d6)

N {(2R)-3- [ 2 (0 e ophinelbe P Ao e (YD PRy pmingr 4. 2, 2
2- tnofl yprapédivlo bhgﬁdﬂy?%lﬁbﬂdlﬂwl%' ﬁrbg@ﬂ@lﬁ}mé)%d%@tﬁylaﬂﬁe (0.193 mL)

5[(222Tr|fluoroet hi o] -1 3-triazol e-4-carboxylic aC|d(O 080
g) was ditedonetyl-2wpyrdvitane 2y mlpdvasadded ByBIQh (5338 9 Tb%rqapﬁlmm(meo L)

hen concEReHaPAE @iwgi e Rt OBkt B RIS R s )
The resi RPFTMES (SBHMSED] .60 drimehdmddetabd CheeRAHALR) €y SR Tie Hide @orﬁﬁddhﬂed
sol ution of (2R)-1-am no-3-[4-(3 4-dichlorophenoxy)piperidin 25

1-yl ] pr o@gﬁcgb@ﬂﬁg&ﬁehd@@ﬁo & 20%).i et hyl ami ne (0.142 ni) in DCM The mixture
was irred vacuo and the product
puri ?ed by L@ﬂd{)&#p%ﬁp@ﬁ yﬁé%@%ﬁ?@%@%@?&?@acet onitrile 50%to
5% .to afford MSEAPCI-HR) 5Qm50 INI-3H*
'HNMR §(CDs0D) 2.02 - 2.30 (4H, m), 3.09 - 3.20 (2H, m), 3.22 - 3.30 (2H, m),
3.38 - 347 (2H, m), 3.51 - 3.67 (2H, m), 4.26 - 4.35 (1H, m), 4.66 - 4.73 (1H, m), 6.99
(1H, dd), 7.23 (1H, d), 7.45 (1H, d), 7.53 - 7.59 (2H, m), 7.64 (1H, d), 7.69 (14, d), 8.23 -
20 8.26 (1H, m), 8.57 - 8.60 (1H, m).

Example 21
N-{(2R)-3-[4-(3 4-Dichlorophenoxy)piperidin-1-yl}-2-hydroxypropyl}-2-
[(methylsulfonyl)amino]-4-(trifluoromethyl)-1,3-thiazole-5-carboxamide

D/\O\l 9 __( “80,Me

25 CF

Step 1: 2-[(Methylsulfonylyamino]-4-(trifluoromethyf)-1,3-thiazole-5-carboxylic acid
To a stirred solution of ethyl-2-amino-4-(trifluoromethy!)-5-thiazole carboxylate
(1.2 g) and triethylamine (2.1 mL) in THF (12 mL) was added methane sulfonic anhydride



a colourless solid (0.058 g). The title conpound has aIpKa S.éégreasured
usi ng MeMRAROBI731%nd pKa 4.6 30 (cal cul ated usi ng ACDECHKE? 0d9 528/ 530
[ MtH] + WD 2005/ 073192 PCT/ SE2005/ 0&)1(;110 40 '"H NWR 6(CD30D) 1.92 -1.84 (2H,
in), 2.09 - 1.98 (2H m, 2.92 - 2’72 (4H, m, 3.13 - 3.04 (2H, in), 3.42
- 3.32 (Phy Wsm 1 5ti6ad bt b tefhpOBtmne, AR 2 tho hotich Abkmreded 3 (1H. 1),
6.83 (1H, dg , (.07 (1H, gﬁ 7.30 (1H, g%_. 5 Exanple 20

4- [ ({ ( 2Ryu@nfraied 3 tadocnd shorssishe was stimed indliexane (5 ml)-anddqosopslddy| } ani no) -

b - 1= ' L,d 0 Cl Q [ OH.0 T .Sol uti .
napht naNaGkT & RENTE e ntection sl i fmeentipo 1 it 591 e rpiie
3, 4-di ' 130 i tg et hyl am
(0, 155 o T P et Do B ey e 5ok o).
The $ eabefopanbeing heated av@s°G forrli2dd Todhe téléd mactidrmixmlewesstaddeds1 Nenoved i n

. Th i d ified by RPHPLC try, 0.1% ' t at
) acei ofied ByGHlanFaPd Gane) BB IIIGAS & Ka5aih) 88 86FI d (0. 050
, 209% . &5 The-tikhe o lculated using ACD). M
?APCI :?/ES’&‘@‘P#%%LF““ gﬂﬁwe&%&@%ﬁgga-c;goe(4l|f|nrr)g, 3.%)9 - 3.20
(2H, in), 3.28NMR SOM26-dHB.26 (3H, m).

3.38-3.47(2H M, 3. 51-3. 67(2H, i n), 4. 26-4.35(1 H,in), 4.66- 4.73(1H in),6.99
(111, dd), 7.23 (IH, d), 7.45 (IH d), 7.53 - 7.59 (2H, nm), 7.64 (1H d),

7.69,(1 NS : D6 0, ' xanpl e 21
{19y Sitd NGRS AT AR RSl soPinatisiosy B oM FEETP) ©
[ (et hy [Gudthgl d&@hﬂﬂio]%(ﬁiﬂhﬁfdmm}mBythiazdle&&e&ba;zamide 5-carboxami de H
Cl O CH ~S~-~ SOZMe_ CI' N=%Wl ~ N _ _ ,
A stirred solution of Z%ethylsulfonyl)ammo]-4-(tnﬂuoromethy1)—1,3 -thiazole-5-
carboxylic acid (0.145 g) in thionyl chloride (3 mL) was heated at reflux for 2 h. Thionyl- .

chloride was removed from the cooled solution in vacuo. The residue was dissolved in

!

15 THF (4 mL) and this solution was added dropwise at room temperature to a solution of
(2R)-1-amino-3-[4-(3 ,4-dichlorophenoxy)piperidin- 1-yl}propan-2-ol (0.144 g) and
triethylamine (0.7 mL) in DCM (2 mL) before stirring overnight.

The reaction mixture was concentrated in vacuo and redissolved in 9 : 1 acetonitrile/water
(4 mL) before being subjected to RPHPLC (Novapak, gradient 0.1% ammonium

20  acetate/acetonitrile 95% to 50%) to yield a white solid (0.028 g).

Retention time: 1.46 min (reverse phase analytical HPLC (Hewlett Packard Series
1100): Waters “Symmetry” C8 colurn 3.5um; 4.6 x 50mm column gradient 0.1%
ammonium acetate/acetonitrile 75% to 5% in 3 min; flow 2mL/min).

The title compound has a pKa 7.5 (measured using Method B).

25 MS (ES+ve) 591/593 [M+H]"

TH NMR 3(CD;0D) 1.88 - 2.04 (2H, m), 2.05 - 2.19 (2H, m), 2.82 (3H, s), 2.97
(1H, t), 3.10 (1H, d), 3.14 - 3.41 (4H, m), 4.05 - 4.14 (1H, m), 4.55 - 4.62 (1H, m), 6.87
(1H, dd), 7.12 (1H, d), 7.32 (1H, d), 2 resonances obscured.

30 Example 22
N-{(2R)-3-[4-(4-Chloro-2-methylphenoxy)piperidin-1-yl]-2-hydroxypropyl}-2-
0x0-4-(trifluoromethyl)-2,3-dihydro-1,3-thiazole-5-carboxamide



25 0 ~~ CE3 _Step. 1:

2-[ (Met hwgﬁ?%@%ﬂﬁ am no] -4-(trifluoromethyl)-1,3-thi azgpglsgz@a/pgo(};(% iC
acid To a stirred solution of ethyb 2-anmino-4-(trifluoronethyl)-5-thiazole
carboxylate (1.2 g) and triethylanfne (2.1 nl) in THE (12 nl) was added
met hane sul foni ¢ anhydri de W3 2005/ 073192 PCT/ SE2005/ 000110 41 (1.74 g) in
smal | portions at roomtenperaty fter_2 h, the action m xture was
concentrated in vacuo and teS| ue vvas—@tu-rre di oxane (5 nmL) and
aqueous 1 N NaCH (5 nl) | OTNJB h. Ledcii N]'re was concentrated in
vacuo and to the residue™in water (20 nL) and THE 30 nL) was added
l'ithium hydroxi de m)nohydrate (1.8 g) 5 bef or eObei 52 heated at 50 C for 12

h. h dd h hl d
(30 L) and. oiepuet anExnaled R - SaRRE - Blo AR R Sl { ace.
filter etii)apérmn-qgﬂﬁﬁaﬁﬁrﬁﬁﬁm [szo@euesmbx% SONRR#GH1d (8046 857 ™. 10

St 2.
N- ? ?2 R) - 3- [ 4-R&eutiadi iimkol.3p hen eyt phase dnalytical IHPILC (iewlsityRackqrd Sprics-

s§|mr3 hyllzl&oiq‘%{?} Ygﬂl%l%ﬁf}iggﬁgl f&wget_ 62%.9103 thiuaxgﬁ),lgr%dwn%@ﬁ boxam de A

dfluorOMM&nﬂa&tétérh@&@mﬁﬂéﬁ%@mkﬂ§nﬁﬁlﬂbv6@mt4]§nlxg) in thionyl chloride

(3 nL) was heated at refl ux . Thionyl'; chlori"de was renoved from
t he cool ed soThaﬁmcompmmddmspmeﬁlés@imnlaée inglAEEDI ved in 15 THE (4 nl)

and this sol o) se at roomtenperature to a solution of
(2R) - 1-am nougs[@s+§g)4@cjf€§£ﬁ &d%g}renoxy) pi peri di nrrpl yI ] propan- 2-ol (0. 144 g)
and 111 et hylBINweR 6cm,0b) 1197 N (LD 19e00r a8t iy bog (Mepm giit. The

reacti on m xture was cohcentr at Ed | vacuo
acetloni (L H, dayator (LK, 4d)yi3)0%e3. m ©Bain)§. 203,30 (25, ) 3RB3HAE (M viapdlos

orta (0 bbb U ERatn £63 Uhoel SARGHER 1L 0sp a0 uglthab, Vi Gl TelC 'S
(Hewl ett Packard Series 1100): Waters Sym*retry C8 colum 3.5m 4.6 X

50mm col um gradient 0.1% ammoni um acetate/ acetonitrile 75%to 5%in 3
mn; flow 2L/ mn). The title conpobxuwngia@3a pKa 7.5 (neasured using Method

i 135(2/‘E ( +Y§&§§-%%QF@ b }'rigrgvhe% leﬁgg% %1-1ﬁ8 &)2 AV AL (243,5
é( gay yjpgoﬂﬁ }s_&[o’# m’)"aﬁ"’g'%l 22-8xE4-(iriiorSheth§h firidib A B HR M acettc dda (1H. d).

antces cur ed.
CO_H
Ci ) C=)H y IN O
O CFf,

Step 1: 1-(2-Methoxy-2-oxoethyl)-6-0xo0-4-(trifluoromethyl)-1,6-dihydropyridine-3-
carboxylic acid
To a stirred suspension of 6~o0x0-4-(trifluoromethyl)-1,6-dihydropyridine-3-

20  carboxylic acid (0.207 g) and potassium carbonate (0.553 g) in methanol (5 mL) was added
methyl bromoacetate (0.104 mL) at room temperature, After 16 h, the reaction was not
complete, so further methyl bromoacetate (0.15 mL) was added. After a further 16 h, the
mixture was concentrated in vacuo before the addition of 1 N aqueous hydrochloric acid
(30 mL) and extracted into ethyl acetate (3 x 25 mL), dried over Na,SO,, filtered, and

25  concentrated in vacuo to leave a white solid (300 mg).

MS (ES-ve) 278 [M-H]
'HNMR §(DMSO-ds) 3.70 (3H, s), 4.88 (2H, s), 6.91 (1H, d), 8.68 (1H, d), 13.25



30 Exanple 22 N-

{(2R) - 3- V20956419 0- 2- met hyl phenoxy) pi peri di n- 1- yI ] - 2-AGHEEROUIY| 1 - 2-

0Xx0-4-(trifluoronethyl)-2, 3-di hydr%-l , 3-t hi azol e- 5- car boxam de WO

2005/ 073192 PCT/ SE2005/ 000110 42 OHHS O CNd / -11~"~NM~/NH 0 CF3

Prepar edprkxanpl e 4 from (2R)-1-am no-3-[4-(4-chl oro-2- net hyl phenoxy) -

pi peridi n-1-yl] propan-2-ol [WX2003068743(Al)] to give a white solid (0.046

g). Retention tinme: 1.37 mn. (reverse phase anal ytical HPLC (Hew ett

Packar d,Ser.. ; ters etry” .cOJ. m 4.6 x 50nm col um

gr adi enﬁ%&fe@%&?«%ﬁ'ﬁﬁ & cﬁ%@&’ﬁ%‘ﬁ%‘?%ﬁ@'@éf n3mnn; flow

2L/ m NhydrbRerbp {1l SmERNREbEE 2D u@ﬂﬁoréyﬁﬁhﬂ%: 8- 2 HmgTAédite MS

(ES+ve) %94/ ng%R/Pr +°111 NI\JI?% SXCDB ) 1.97 - .?iilo (12{1?,519&), 2.11 - 2.21

(2HS m, 2. 22 gt soltiondfd32smethoiy-2-axapthyB-@oxq-#iriwromghpl-1,6-3. 21 (211,
, 3.21.,-.3.30.(2 3.33, 7 42 .( 2H 4. -4. 1 1H, , 4.57 -

D os (1 ‘{‘?’Wﬁ’%‘d%‘.eé"% ,Yl’cf)a,"‘%(.olﬁ‘m(giéﬁ“‘&'_ﬁ?jq?cmﬂr%?‘f’ Hﬂ“’%%.eé@&hg? e 23

[ 5- [ ({ ( ZRxFof 2 h( Phidni HGRIORBERMONED EBAT thelicBolbd ¥blutién inlwscuo. The -

hydr oxypr opyl } am nogl(éar bonyl ] -2-oxo0-4-(trifluoronmethyl)pyridin-1(211)-yl]ac

etic actagi disdolzied dm mL)pndvhisGolit®nsyaspdded dropwise at room

car boxy I TOHES 1 ot LB T SptEp S ehiotopherog)pipendin 4P ! &1 1=
6- opp- 4y(]§fobaxh-9%1qorqmgb &&m&:ﬂg}m&ewm@ﬁ m%@n@%ﬁ%{)m&mﬁaésdt% ijd (0. 207

g) and potassium carbonate (0.553 g) in nethanol ) )
overnight. The reaction mixiure was concentrated in vacuo and used directly in the

subsequent step.
Step 3: [5-[({(2R)-3-[4-(3,4-Dich10rophenoxy)piperidin—1-y1]-2-hydroxypropy1}amiﬁo)
15  carbonyl]-2-ox0-4-(trifluoromethyl)pyridin-1(2H)-yl]acetic acid
A solution of methyl [5-[({(2R)-3-[4-(3,4-dichlorophenoxy)piperidin-1-yl]-2~
hydroxypropyl}amino)carbonyl]-2-oxo-4-(triflucromethyl)pyridin-1(2H)-ylJacetate (0.1 g)
and lithinm hydroxide (0.022 g) in THF (3 mL) and water (1 mL) was stirred at room
temperature for 16 h. The reaction mixture was concentrated in vacuo and redissolved in 9
20 :1 acetonitrile/water (4 mL), and acidified to pH 5 with acetic acid before being subjected
to reverse phase HPLC (Novapak, gradient 0.1% ammonium acetate/acetonitrile 95% to
50%) to yield a white solid (0.032 g).
Retention time: 1.29 min (reverse phase analytical HPLC (Hewlett Packard Series
1100): Waters “Symmetry” C8 column 3.5pm; 4.6 x 50mm column gradient 0.1%
25  ammonium acetate/acetonitrile 75% to 5% in 3 min; flow 2mL/min).
The title compound has pKa 3.6 {calculated using ACD).
MS (ES+ve) 566/568 [M+H]" ‘
'HNMR §(CD;0D) 1.97 - 2.07 (2H, m), 2.08 - 2.23 (2H, m), 2.93 (1H, dd), 3.03
(1H, dd), 3.06 - 3.16 (2H, m), 3.21 - 3.29 (2H, m), 3.36 (1H, dd), 3.45 (1H, dd), 4.08 - 4.15
30 (1H, m), 4.58 (24, d), 4.59 - 4.65 (1H, m), 6.85 (1H, s), 6.95 (1H, dd), 7.19 (1H, d), 7.41
(1H, d), 8.07 (1H, s).

Example 24



met hyl bronpacetate (0.104 nlL) at roomtenperature. After 16
react i on™WREHYP2conpl ete, so further methyl bronoacetéilléSF(zﬁO i“\‘?OIr*Hl) was

added. After a thither 16 h, the xture was concentrated in vacuo before
the addition of 1 N aqueous hydroc41 oric aci d (30 mL) and extracted into
ethyl acet ae (%3 28 (DicHk6d QYY1 ipbidih LA 2-BARBAANCEN 1 2t ed
in vacuo to Ié@gx -%5( r S/ ?91427 H NVR

a white solid (300 ? (ES-v
6( DVBO- @®)y4-GriftGorcBndthygy2,3 —4ﬂ@érc(—2,8|-thga)zp e63- emrbomannde d), 8.68 (1H d), 13.25
WD 2005/ 073192 PCT/ SE2005/ 000110 43 (111, br s). Step 2: Methyl

[5-[({(2R)-3-[ 4- (3 4-di chl g50p e pi perldln yl]-2- hydroxypropyl}
am no) car bonyl ] - 2- oxo-4-(tri t yIC’)“pKrl 1(21]) yl ]Jacetate 5 A
stirred sol ution of 1- (2- med -2- 0-4-(trifluoronethyl)-1,6-

di hydr opyri di ne-3-carboxylic acid (0.140 g) ankionyl chloride (4 nL) was
heated at reflux for 2 h. Thionyl chloride wdsFrempved from the cool ed

solution in yvacy The residue wa ssol.v d i.n TH

S0l Ut i on was G CAPBOCRA RSP oS EEABBF i avasowited fRa Shpfotie”

(2R)5— nigng- 3- [ 4- (3, 4-di chl orophenoxy) pi perl din-1 10 yl]propan-2-ol (0.144
and @I’I @hyl amne (0.7 nL) in DCM (2 nlL) before stirring ~overnight. The

reactl on m Xl‘hmrtiile/\asnpmmddmsrpxtaeﬁjl (cnlordatedusingl ACESd directly in the
subsequent

3:[5- [({(25) g?f‘g%%lggﬁlagéﬁooml@'bmmoxy) pi peridin-1-yl]-2-hydroxypr opylj} amn
1 rd A
22)| ut :So(riaz)f ame gﬁéﬁ‘f’@)z‘lﬁ’; 2?%% %yci'&@;lr%g% enoy %?I %er’?jdlb(r?gacyl ]-2-

hydr oxyheD(@H, m), 2 97 - 3.20 (2H, m), 3.22 - 3.33 (44, m), 4.00 (IH td), 4 54 (1H, s), 6.87

am no) car baon 2-0X0-4-(trifluoronethyl)pyridin-1(211)-yl]acetate (0.1 Q)
andl{ it %ﬁisﬁ;ér@ﬁd‘%)(o.ozz g) in THE (3 n.) and water (1 nlL) was stirred
at room tenperature for 16 h. The reaction nmixture was concentrated in
vacuo and redissolved in 9 20 : 1 acetonitrile/water (4 nlL), dnd acidified
to pH5 with acetic acid before beErsmple¥Sected to reverse phase HPLC

No k di_ent 1% t.at / 95% t 0% t | d
S i o sof [ (00334 4 RERBHPPROR e by M by erEneey ke anal vi | cal
HPLC (Hayd %ngis%awz%emfgg%%%zm% ElBoraEeLry" 8 colum 3. 5m 4.6

X 50mm ¢ anmoni um ace etonitrile 75%to 5%in 3
m n; row 2m./ mn). The tid.:li Qﬁ%nd has ngQOB 6 (cal cul ated using ACD).

N\/\/N M
o

15 F
Step 1: Methyl 4-(4-flnorophenyl)-2-oxo-2,3-dihydro-1,3-thiazole-5-carboxylate
Prepared according to J.Het. Chem. 22, 1985, 1621-30 using methyl (2F)-3-amino-
3-(4-fluoropheniyl)acrylate [Angew. Chem. 2003, 42(8), 913-6]. Obtained as a yellow solid
(3.67 g). |
20 Retention time: 2.62 min (reverse phase analytical HPLC (Hewlett Packard Series
1100): Waters ““Symmetry” C8 column 3.5pm; 4.6 x 50mm column gradient 0.1%

ammonium acetate/acetonitrile 95% to 50% in 3 min; flow 2mE/min}.
MS (ES-ve) 252 [M-HJ

25  Step 2: 4-(4-Fluorophenyl)-2-ox0-2,3-dihydro-1,3-thiazole-5-carboxylic acid
Prepared as for Example 4. Obtained as pale yellow solid (0.38 g).
MS (ES-+ve) 240 [M+H]*



M5 (ES+ve) 566/568 [MrH + 1H NVR S(CD3CD) 1.97 - 2.07 (2H, m), 2.08 - 2. 23

(211, m dd), 3.03 (111,dd), 3.06-3.16(2H, m 11

3.36( 1H, 3’&322"3;7917%%4%11 dd), 4.08-4.15 30 (1H, ), 4.58 (211 &%’)ﬂ%ﬂ%%é 2 s, 65
(111, m), 6.85 (1H, s), 6.95 (111,44d), 7.19 (1H, d), 7.41 (1H, d), 8.07
(1H, s). Exanple 24 WD 2005/073192 PCT/ SE2005/ 000110 44

N { (2R) - 3- [ 4 NMREBOMBO6) -7t HY.8p (Rifan); )76 ToeT.64 (21, ImY; 11P: 12-(h ¥ Joxypropyl}
-2- ox0-4-(trifluoromethyl)-2,3-di hydro-1, 3-thi azol e-5-carboxam

HSA ~INj~H OF F F The title conpound was prepared as Exanple 4 and

(“’2; cul SRB3 RIS 8 A ittt ilad ]k P ARG TS 7 %57
.02 (ZHuompheﬁymZ-oxoaz 21:11}(321&; llﬁthla'&o%S-éﬁdﬁpxaindeZ 79 - 2.97 (2H, m, 2.97

- 3.20 (2H, 4. 4.54 (1H 87 1
(1ﬁ58)( 7.2 rmmd%gxanmggﬁp«pgfa 'as wiita sofi (0.06 gy, 424 (1H s). 6.87 10

N{(2R)-3-[4 roxypropyl }-4-(4-
fIB(()rog)hengll g[ﬁlgﬁgl;??oﬁﬂb&é@)ﬁ&edygﬁ%hw |ag]g%.{f gjg (llz\g?tﬁ%(?(g deylo Ely I} \ (O~ H
H 84 NN NH ™IS @PEHS@WS/S%/EW‘H

4- (4-fluorophen ¥ é 2- 0X0- 2 3% di hydr o7l t hi azol e-5-carboxyl ate Prepared

according to X 15da5. 631@@-11?36)1@&"%937@1‘11@) R 22% ¢ o-
3-(4-11ygrp .g&%%}@%@?&.‘éﬁ.@?@mﬂ%},eﬂhs2.%9;.31 (1#248) 5. 6313Chuin @Bl o0 a5 2

yel | ow
10  (1H, septet), 4.60 (1H, s), 6.98 (1H, dd), 7.25 (1H, d), 7.26 - 7.34 (3H, m), 7.49 (1H, d),
7.56 (2H, q).
- Example 26

N-{(2R)-3-[4-(3,4-Dichlorophenoxy)piperidin-1-yl]-2-hydroxypropyl}-5-(4-
15  fluorophenyl)-1H-1,2,3-triazole-4-carboxamide

BERCNE

F
Step 1: Methyl 5-(4-fluorophenyl)-1H-1,2,3-triazole-4-carboxylate
Sodium (0.25 g) was added gradually to dry absolute ethanol (4.6 mL). Methyl 3-
(4-fluorophenyl)-3-oxopropanoate {1.44 g) was added followed by 4-methoxybenzyl azide,
20  The mixture was heated at reflux for 18 h and was then cooled and concentrated in vacuo.
The mixture was poured into ice water and acidified with dilute hydrochloric acid. The
resulting precipifate was filtered and dried to yield a yellow solid. This was heated at 65 °C
in trifluoroacetic acid (8 mL) for 8 h. The mixture was concentrated in vacuo and
azeotroped with toluene and then treated with ethyl acetate and filtered to yield the title
25  compound as a yellow solid (0.5 g). Used without purification.

Step 2: 5-(4-Fluorophenyl)-1H-1,2,3-triazole-4-carboxylic acid

Prepared as for Example 8. Obtained as a white solid.



20 Retention tine: 2. 2 mn (reverse phase anal yti cal HPLW}(sHeW ett Packard
Series M@&YSPers "Symetry" C8 colum 3.5m 4.6 x BP0 % adi ent
0.1% ammoni um acetate/acetonitriIE695%to 50%in 3 mn; flow 2n./mn). M
(ES-ve) 252 [MH 25 Step 2: _

4- (4- Fl uor opherytidn amexm?) n@inctté%ia!are &s@mﬁ@tﬁﬁﬂﬁh@'(@w%%dlﬁr@@é&sm

Prepared as for Exanple 4. Obtained as pa yel l ow solid (0.38 g)

( ES+ve) 1200): Wk iSmntﬂSmlmn BGRSEDR SPooDealemngaditat NNR 5( DVSO- d6)

KI—{Z ?2;?) Z@%&%@%@ﬁ?@%‘aﬁﬂf y‘% ﬁﬁa&"?ﬁzf}%&%ﬂﬁ?m%r ox;?:)regpsl} 4- (4-

f 1 uor ophenyl MPERpe)206{piMydr o- 1, 3-t hi azol e-5-carboxam de 5 Prepared as
Exanpl e 4. Obtained "as white SO|Id (0.06 g). The title conpound has a pKa
7.4 .‘(rreasur ed using Method B). M5 (APCl +ve) 538/540 [ M+H 4 1H NI\/R

5( DVBO- df) 1. 9 ., in),

> o6 ] (\ghmhj’ @%33751°}g3f82ﬁ?nﬂ2i3’)9}?6“‘§ ﬂ—‘}ﬁ'zg?yﬁ‘{o’ty?ﬁfpyﬁf‘??( © 60 (1HI, "

(;U'zgt et ?uor’bpﬂé’nyl)]-PH(llﬂ-tﬁﬁéﬁléﬂ)-earﬂaﬁ%lﬂéH s), 6 98 (1H dd), 7.25 (1H d),
S 738 (3R (1H, d),  7.56 (2H q). Exanple 26

N-{(2R) - 3- [41’(@%%@&&!@@@)3\@&9])8&%&&@|Sﬂh€1(qzlq gR- hydr oxypr opyl }-5-(4- 15
fluorophenyl )= 1H-1, 2, 3-tr boxa de c HH N=N, | | NH F
Step 1: Met hi”le g‘ﬁ?ﬁmpp?}ﬁc{)%fe@n@ﬁ ﬁﬁﬁieaﬁuf% P??&%‘Tﬂé‘% ‘ar boxyl at e Sodi um
(0.2p 9) waspgsl Brva}js(m;ig-yogq ¥ absol ute ethanol (4.6 nmL). Methyl 3-
(4-fluorophenyl)-3-oxopropanoate (1.44 g) was added foll owed by

4- et hoxyben}HINMBJ&{BMSQ%Ihé9mMQJ@H wa)s 1183 atled @H, me), R28 -2046 @8, h and

vt er o B81 apAPdaRe ﬁ%eﬁﬁr?n@d@%ﬂ ARl urted. 48 (HEuBR Ao " °

preci pi tﬁlies);’v;?ﬂmtcﬁ gﬁgc i (Stzri;{mﬁ) ?@Hﬁf&)ﬁ%ﬁ%@ﬂﬂﬂ S844s heat ed

at 65 C uor o cetl e mxture
concent (gl i n vacuo and azeotroped with toluene and then treated with
eth){% acetate and filtered to yield the title

Example 27
N-{(2R)-3-[4-(3-Chloro-4-cyanophenoxy)piperidin-1-yl]-2-hydroxypropyl} -2-oxo-
4-(trifluoromethyl)-2,3-dihydro-1,3-thiazole-5-carboxamide

Cl o]
Qi 2
P N AN . NH
N/
o] AF
20 F

The title compound was obtained as a white solid (0.07 g).
The title compound has pKa 6.1 (calculated using ACD).
MS (APCI+ve) 505/507 [M-+HT
"H NMR §(DMSO-dg) 1.69 - 1.82 (2H, m), 1.95 - 2.06 (2H, m), 2.51 - 2.67 (4H,
25 m),2.87-2.95(2H, m), 3.15 - 3.29 (2H, m), 3.80 (1H, quintet), 4.65 (1H, septet), 7.10
(1H, dd), 7.30 (1H, d), 7.52 (1H, s), 7.79 (1H, d).

Example 28
N-{(25)-3-[4-(3,4-Dichlorophenoxy)piperidin-1-yl]-2-hydroxypropyl} -2-0x0-4-
30 (iriftuoromethyl)-2,3-dihy dro-1,3-thiazole-5-carboxamide



25 conpound as a yellow solid (0.5 g). Used without purification. Step 2
5- (4- FI uBPENI%- 11 1, 2, 3-tri azol e- 4- carboxyl i ¢ aci d PRREZHSE40UL £ or
Exanple 8. Obtained as a white so}l' d. WD 2005/073192 PCT/ SE2005/ 000110 46
Retention tinme: 0.87 mn (reverse +phase anal ytical HPLC (Hew ett Packard
Series 1100): Waters "Symyetry",C8 colum 3.5lpm 4.6 x 50nmm col um
gradient 0.1% anmonium ace agetoni@ iy e %% to 50%in 3 min; flow
2nl/nin). MS (ES-ve) 206 [ epi&.N L

N-{(2R)-3-[4-(3, 4-Di chl or ophenoxy) pi peri di nel d ]1-2-hydroxypropyl }-5-(4-
fl uorophenyl )-1H 1, 2, 3-tri azol e- 4- car boxani de’ FPrepared as Exanple 8.

Obt ai ned it lid (0.1 . .The title., d h Ka 6.1
(measur ed- uJAdHREORBAmS)Wes ohiiied EAEHIIG P IS QRRBED | ViH] & | 1 NVR
5(DVSO- d6) 4459 (B in ; L), 2.28 -'2.46 (4H, ,
2.(67 ) 2.232%(“%2?163};’,“5@“. gﬁﬁ?pgaﬁ'i(@%?“lﬁ%fi%éfng%ﬁ(‘]? Q quintet), 4. 455 (IH,m
septet), 4. 36S (AREH+ve) 514598M-AI)" dd), 7.26 (iH, t), 7.29 (2H, ft), 7.49

IH d), 7.99 - 8.04 (2H, ., 8.44 | H, . 15 Ex | 27
N LB 2R 3. [ MBSO e DA 3OS Hebbor b B 0% 3T GH g 3590205y 1 - 2- ox

- 4- i | Y2, 3-d - t ki - b i 0 "~ OHH
o ~(1KIMI AT 1 e s Y i R %&%tg%ggﬁéﬁmgsgg%e@?gmﬁag% fite solid
(0.07 qiH, %)',I'f;l_q'?t(lﬂj &, T3P, has pKa 6.1 (calculated using ACD). MS
(APCl +ve) 505/507 [M+H + 1H NVR 5(DVSO-d6) 1.69 - 1.82 (2H, n), 1.95 - 2.06

(2H, m), 2.51- 2.67 (4H, 25 nm, 2.87 - 2.95 (2H, m, 3.15 - 3.29 (2H, m,
3.80 (1H, quintet), 4.65 (1H, septﬁ%l)n: 1672910

10 N-{(25)-3-[4-(3-Chloro-4-cyanophenoxy)piperidin-1-yl}-2-hydroxypropyl}-N-
" imethyl-2-oxo-4-(trifluoromethyl)-2,3-dihydro-1,3-thiazole-5-carboxamide .

o
Cl O\O QH | S"‘(’
. N\/\,N\(K\S\NH
N¥ 0

FFF

The title compound was obtained as a white solid (0.13 g).
The title compound has pKa 6.3 (calculated using ACD).
15 MS (APCI+ve) 519/521 [M-+H]" |
"H NMR §(DMSO-ds 90 °C) 1.65 - 1.79 (2H, m), 1.91 - 2.03 (2H, m), 2.35 - 2.59
(4H obscured, m), 2.80 - 2.89 (2H obscured, m), 3.00 (3H obscured, s), 3.23 (1H, dd), 3.53
(1H, dd), 3.90 (1H, quintet), 4.62 (1H, septet), 7.09 (1H, dd), 7.30 (1H, d), 7.79 (1H, d).

20 Example 30
N-{(2R)-3-[4-(2,4-Dichloro-3-methylphenoxy)piperidin-1-y1]-2-hydroxypropyl } -2-
ox0-4-(trifluoromethyl)-2,3-dihydro-1,3-thiazole-5-carboxamide

Cl o
o
o
Cl N\/.\/NWH
o

FFF

The title compound was obtained as a white solid (0.08 g).
25 The title compound has pKa 6.1 (calculated using ACD).
MS (APCI+ve) 528/530 [M+H]"



(1H, dd), 7.30 (1H, d), 7.52 (IH s), 7.79 (1H d). Exanple 28

N- { ( 25) - WO WOYTIERG; chi or ophenoxy) pi peri di n- 1-yl ] - 2- hy SER00APPRL02. ox0- 4-
30 (trifluoronethyl)-2,3-di hydro-1, 3-thi azol e-5-carboxam de WO 2005/ 073192
PCT/ SE2005/ 000110 47 C ~ OO H- S ~j NN~ N1 HOF F F The

] C |
has pia 6 1 [omnERSORE 1% APl s AS CHlm 2efpl B 2 MR
6( DVBO-XIB2 @81, G), 1.889 2:981(2B2 ) 2511473301298 m), 2.80§1 Ki2ddinten), 4.52. 3R, - 2. 75
( H quintet), 4.50 (1H, septet), 6.98

4H, m, 2.88 - 3.13 ;211 r& 3.83 (1H,

(114, cepte7.0B(IH 1y 7.33 (1K, diy7 6#41Hgs), 753 (1H, s). Exanple 29 10
N-{(25)-3-[4-(3-Chl oro-4-cyanophenoxy) pi peri di n-1-yl ] -2-hydroxypropyl }- N
met hyl - 2- oxo-4- (trifluoromethyl)-2, 3-di hydro-1, 3-thi azol e-5-carboxam de CO
0 50HS Nj~-NOH N- F F The Bxafdpe bnpound was obtained as a white

solid (0.13 g). The title conmpound has pKa 6.3 (cal culated using ACD). 15
VB (APCI +v ey S0R)Sati- Griipro-yRMRLSRORADPEEdinel T 2 hdroxyaropsl) (311, 1

1.91 - . LY e {#4H obscured, m, 2.80 - 2.89 (2H
obscuréépggﬁflagbgz%gézglgs‘%a&%‘g’?a%ﬁé 3.23 (1H, dd). 3.53 (1H dd), 3.90
(1H, quintet), 4.62 (111, septet), 7.09 (111, dd), 7.30 (1H, d), 7.79 (114,
d). 20 Exanple 30

N-{(2R)-3-[4-(2, 4-Di chl oro- namy),pi gew i di n-1-yl ] -2-hydroxypropyl}
-2- N AL LNH

o
=
N O

10 Step 1: Ethyl 5-isopropyl-1H-1,2,3-triazole-4-carboxylate
Prepared as Example 8 using ethy! 4-methyl-3-oxopentanoate. Used without i

purification.

Step 2: 5-iso-Propyl-1H-1,2,3-triazole-4-carboxylic acid
15 Prepared as Example 8 to yield an amber oily solid.
MS (ES+ve)156 [M+H]
Retention time: 0.49 min (reverse phase analytical HPLC (Hewlett Packard Serics
1100): Waters “Symmetry” C8 column 3.5pm; 4.6 x 50mm column gradient 0.1%

ammonium acetate/acetonitrile 95% to 50% in 3 min; flow 2mL/min).

20
Step 3: N-{(2R)-3-[4-(3-chloro-4-cyanophenoxy)piperidin-1-yI]-2-hydroxypropyl}-5-
isopropyl-1H-1,2,3-triazole-4-carboxamide _
The title compound was prepared as Example 8 and obtained as a white solid (0.04
g)-
25 The title compound has pKa 7.3 (calculated nsing ACD).

MS (APCIHve) 447/449 [M+H]"
'H NMR 8(DMSO-ds 90 °C) 1.25 (6H, d), 1.64 - 1.74 (2H, m), 1.89 - 1.99 (2H, m),
2.30 - 2.43 (4H, m), 2.68 - 2.79 (2H, m), 3.29 (1H, df), 3.39 (1, df), 3.65 (1H, septet),
3.78 (1H, quintet), 4.57 (1H, septet), 4.58 (1H, s), 7.08 (1, dd), 7.28 (1H, d), 7.78 (1H, d),
30 7.96 (1H, s).



0Xx0-4-(trifluoronmethyl)-2,3-di hydro-1, 3-thi azol e-5-car.
S- /1 GNOlRMATIO2ZF F F The title corrpound was obt ai ned l}’g@h@vﬁwe sol i d

(0.08 g). 25 The title conpound4gas pKa 6.1 (cal culated using ACD). M
(APCI +ve) 528/530 [I\/H—I]+ WD 2005/073192 PCT/ SE2005/ 000110 48 1H NWR

5( DMSO- d6) 174- 87(2H n') E;&&pie?gOS(ZH n) 241(3H s), 2.51 -
2. 72 (4H, , , 3.82 ng qui ntet),
4.52 (1H, P&é@%ﬁv&-@ @'ﬂOI(Oi%CY%}OPhPﬂW)?IPFﬂd@)l-Yﬂ %hy@rpmprgyyl S-Exanpl e 31
N-{(2 3 ridin-1-ylJ-2-hydroxypropyl}-5-
|sopr§%)>ﬂ% %j\(i'ﬁ‘fgghw%g@f%‘ ﬁglalfg%é’}%&%‘%co OH HH NN -(NH O 10 Step 1:
Et hyl 5-isopropyl-I1H1, 2 3 aZb]_e<4- Xlt te Prepared as Exanple 8

usi ng et hyl 4-nethyl-3- oxopno t ey E i purification. Step 2:
5-iso-Propyl -1H1, 2, 3-trig&Zole- 4- caf boxy |m 15 Prepared as Exanple 8
to yield an anber 0|Iy solid. M5 (ES+ve) 156 HJ+ Retention tinme: 0.49
m' n (reverse phase anal ytical HPLC (Hewl ett Packard Series 1100): Witers
" Symet ry T titlel compoBnd WhspreparedasHxampto8 and obfaiidessta Whildsolidnmoni um
acetat cetonitrile 95%to 50%in 3 min; flow 2nlL/nmin). 20 Step 3: N
{(2R) - O?H)-(S chl or o- 4- cyanophenoxy) pi peri di n- 1-yl ] - 2- hydr oxypr opyl } - 5-

| tl d d
ns ol o etitfy ciplbAd By 6 M IDsing It | © conpound was prepare
MS (APCI-+ve) 461/463 [M+H]

'H NMR 8(DMSO-dg) 1.22 (6H, d), 1.54 - 1.70 (2H, m), 1.83 - 1.95 (2, m), 2.19 -
10 2.39 (4H, m), 2.56 - 2.76 (2H, m), 3.09 (3H, 5), 3.18 - 3.35 (21, m), 3.68 (11, dd), 3.87
(1H, 5), 4.54 (1H, 5), 7.07 (1H, dd), 7.26 (1H, 5), 7.78 (1H, d). e

Example 33
N-{(2R)-3-[4-(3,4-Dichlorophenoxy)piperidin-1-yl}-2-hydroxypropyl}-2-oxo0-4-
15 (2,2,2-trifluoroethyl)-2,3-dihydro-1,3-thiazole-5-carboxamide

:©, C\‘ W
m,}
F
Step 1: Benzyl 5,5,5-trifluoro-3-oxopentanoate
3,3,3-Trifluoropropanoic acid (5 g) in dry THF (50 ml,) was treated with N,N-
carbonyldiimidazole (7.6 g) and the mixture was stirred at room temperature for 6 h. 2,2-
20  Dimethyl-1,3-dioxane-4,6-dione (5.63 g) and triethylamine (5.4 mL) were added and the
mixture was stirred at room temperature for 18 h. Aqueous potassium hydrogen sulphate
solution (10% w/v) was added and the mixture was extracted with diethyl ether. The
organic layer was separated and washed with water, then brine and dried over sodium
sulphate and filtered. The solvent was concentrated in vacuo to yield a pale yellow solid.
!5 Toluene was added, followed by benzyl alcohol. The mixture was heated at 80 °C for 6 h
and was then concentrated in vacuo. Purification by flash chromatography (eluent 5:95

ethyl acetate / isohexane) yielded the title compound as a beige solid (3.1 g).
MS (ES-ve) 259 [M-HJ



. 25 The title conpound has pKa 7.3 (calculated using ACD). M5 (APCI +ve)
447/ 449WOARPFAT3IR NVR 5(DVSO-d6 90 C) 1.25 (6H, d), 1. HZIT/SEZQWQQ‘?UQH m,
1.89 - 1.99 (2H, m, 2.30 - 2.43 (4H, nm), 2.68 - 2.79 (2H, M, 3.29 (1H,
dt), 3.39 (1H, dt), 3.65 (1H, sepPet), 3.78 (1H, quintet), 4.57 (IH,

(Th ). voRYORS BOGHS pet (8 gy At 6 s oy i . 0 790

N-{(25)-3-[4-(3-Chl oro-4-cyanophenoxy) pi peri di n-1 -yl ]-2-hydroxypropyl }-5-
i sopropyl -N-nethyl -1H-1, 2, 3-tri azol e-4-carboxamde %N ~NH | I ON N 5 The
title Benzyhed) pﬁ*@lpmoeﬁ5@ﬁ‘@m1’ﬁﬂe@t% eaﬁ@teobt ained as a white solid

Egpglsgzle) " TVX{G%?S M S roRdRe Ica Szg%é)c %ﬁ%‘&ﬁw%sﬁfﬁaedf‘” (2H,
(53 " et m’fg??cega%el@ e e w&@he’a’céﬁat(gy""c Ry 1g% &0 wad® (2H M, 3.0

(1H s), 4.54 (1H s),
7.07 ( &dﬁceﬂt@ted ihA26ud, W’ates and ]DCM m(eid—hddﬂ:)i TEfxa:rmhIe p&ﬁsé\bvas separated and

1572, Bastedonih soglogbRgiopas SOty anb e et drieen soURRRIRts N
échéyqf ?#%lfg&f g%%sgéﬁg?%gcwa{e? i L&%[oqb Il—ﬂ&?%emri@}%s t reat ed with
N, N-  caslbwmissk dill(tDrVHg)LoI e (7.6 g) and the m xture was stirred at room
t e%)er atur eRfetgﬂno% time: 3 §4 min (reverse phase analytical HPLC (Hewlett Packard Series
1100): Waters “Symmetry” C8 column 3.5um; 4.6 x 50mm column gradient 0.1%
ammonium acetate/acetonitrile 95% to 50% in 3 min; flow 2mL/min).
MS 258 [M-HJ (ES-).
'H NMR 8(CDCls) 3.41 (2H, q), 3.58 (2H, 5), 5.19 (2H, s), 7.30 - 7.42 (5H, m).
15
Step 3: Benzyl 2-o0x0-4-(2,2,2-trifluoroethy!}-2,3-dihydro-1,3-thiazole-5-carboxylate
Prepared according to J.Het.Chem. 22, 1985, 1621-30 using benzy! (2F)-3-amino-
5,5,5-trifluoropent-2-encate. Obtained as a pale yellow solid (0.61 g).
Retention time: 3.10 min (reverse phase analytical HPLC (Hewlett Packard Series
20 1100): Waters “Symmetry” C8 column 3.5pum; 4.6 x 50mm column gradient 0.1%
ammonium acetate/acetonitrile 75% to 5% in 3 min; flow 2mL/min).

MS 318 (ES+ve) [MHH]'
'HNMR §(CDCl;) 3.93 (2H, q), 5.28 (2H, 5), 7.33 — 7.42 (5H, m), 9.47 (1H, s).

25  Step 4: 2-0x0-4-(2,2,2-trifluoroethyl)-2,3-dihydro-1,3-thiazole-5-carboxylic acid
Benzyl 2-ox0-4-(2,2,2-trifluoroethyl)-2,3-dihydro-1,3-thiazole-5-carboxylate (0.6
g) in ethanol was treated with 5% palladium on carbon and hydrogenated at 3 i)a.r for 8
days. After filtration, the solvent was evaporated to yield the title compound as a colourless
oil (0.15 g).

30 Retention time: 0.37 min (reverse phase analytical HPLC (Hewlett Packard Series
1100):Waters “Symmetry” C8 column 3.5pm; 4.6 x 50mm column gradient 0.1%
ammonium acetate/acetonitrile 95% to 50% in 3 min; flow 2mL/min).

MS (ES-ve) 226 [M-HJ



20 Di net hyl -1, 3-di oxane-4, 6-dione (5.63 g) and triethylamne (5.4 nL) were
added aw® 20p8073IRt ure was stirred at room tenper at ur e HG/SERSIFN0ABueous

pot assi um hydrogen sul phate solution (10% w v) was added and the m xture
was extracted with diethyl ether 1The or gani c | ayer was separated and
washed with water, then brine and dried over sodium sulphate and filtered.
The sol vent was concentrated in vacuo to yield a pale yellow solid. ?5

Tol uenSteE@S a{gﬁkm [44:23 Aaviehlobyphbesia)y, d;b ipaldiahblyl]-Zhedivkybrepel jWhexdaat ed at 80
C for was then concentrated i.n vacuo., Purification by flash

chr oma(%? “Saiiyorpethyldrs3-dihydro- bafilpzale-sieathoyamidehexane) yi el ded the title

peT) SE2005/ BoB TS F ERAME 4 Attt e st 8000 00 e 1s (o
S),57.30 - Thelatld &drhpoihd habh eRa.6 @eagyttd using Method B).

(2E)-3-am no-5,5,5-trifl uor&)&ent 2-enoat e Benzyl
5,5, 5- trlfIMcSr(éP@IbY@pf@ﬁ@éﬁ 2.1 g) in ethanol (15 mL) was treated with

Chen concent RaRaQPhing St 8 Uik ibtaticl 86 Bhe). S Bodef phase:

d d
Vas separegs 299?2(1, um@gﬁél"ﬂ*ﬁgﬁﬁ’%}’g‘ﬁ(fﬁr Hﬁértz,eﬁgt)fﬁf/e,n ,2h4 (gt er an

then dried over hat fil'te was “concent r at ed
i n vacseptatl) 4yf5dLH, $hé. 98|(1Hedd‘)97rﬁ6ﬂﬂd Bs7.49 (EH], durd.8s@Hit). (0.71 g). 10

Rei ntion time: 3.34 mn (reverse phase anal ytical HPLC (Hew ett Packard
Setfes 1100): Waters "Symmetry" C8 columm 3.5m 4.6 x 50mm col um gr adi ent
0.1% ammoni um acet ate/ acetonitripgg %%%40 50%in 3 mn; flow 2nm/mn). M
258 [MH-(ES-). 1H NVR S(CDC13) q), 3.58 (2H, s), 5.19 (2H, s),
7.30 - 7. 42N¢{R2R)-344-(3 4-5)1&19@}33611(8@;&9&11&1[1— -yl]-2-hydroxypropyl}-2-ox0-4-

2- 0X0- 4- ikl -1, 3-thi azol e- 5- car boxyl ate
Prepargﬁgcﬁ%é&ﬁcﬁt% ?ﬁet%éﬁ)%‘@'?ﬁ'caf xf 1621- 30 usi ng benzyl

(2E) - 3-am no- 5,5, 5- trlflggro eBt 2- enoate Obpai ned as a pale yellow solid
(0.61 g). Retention tinme: 3 r reyse se anal ytical HPLC (Hew ett
Packard Series 20 1100): g ymww . NEol utm 3.5m 4.6 x 50mm
columm gradient 0.1% ammoni um acetate/ac prile 75%to 5%in 3 mn;
flow 2nL/min). MS 318 (ES+ve) [M-H + 'H NWR 13) 3.93 (2H, q), 5.28
(2H, s), 7.33 - 7.42 (5H, in), 9.47 (1H, s).

15  Step 1; Bthyl (2E)-3-amino-3-pyridin-2-y1 acrylate

Prepared as Example 33 Step 2 using ethyl 3-oxo-3-‘pyridin-z-ylpropanoate to yield
the title compound as a brown oil (2.5 g).
Retention time: 2.92 min (reverse phase analytical HPLC (Hewlett Packard Series
1100): Waters “Symmetry” C8 column 3.5pm; 4.6 X SO0mm column gradient 0.1%
20  ammonium acetate/acetonitrile 95% to 50% in 3 min; flow 2mL/min).
'H NMR §(CDCls) 1.32 (3H, t), 4.21 (2H, q), 5.34 (1H, 5), 7.34 (1H, ddd), 7.75
(2H, td), 8.63 (1H, dt).

Step 2: Ethyl 2-ox0-4-pyridin-2-yl-2,3-dihydro-1,3-thiazole-5-carboxylate
25 Prepared according to J Het.Chem. 22, 1985, 1 621-30,
MS (ES+ve) 251 [M+H]*
"H NMR §(DMSO-ds) 1.08 (3H, 1), 4.09 (2H, q), 7.51 (1H, ddd), 7.82 (1H, df),
7.92 (1H, td), 8.67 (1H, dq), 12.32 (1H, s).

30  Step 3: 2-Oxo-4-pyridin-2-yl-2,3-dihydro-1,3-thiazole~5-carboxylic acid



25 Step 4:

2- OX0- Aw(22085/@7342 T | uor oet hyl ) - 2, 3-di hydro- 1, 3-t hi azol g=hseaidspsyloi ¢ aci d
Benzyl

2- 0X0-4-(2,2,2-trifluoroethyl)-258-di hydro-1, 3-thi azol e- 5-car boxyl ate (0.6
g) in ethanol was treated with 5% pal | adi um on carbon and hydrogenated at 3

bar for 8 Ryegased ay fosExpmpleioivield therfitleenmponnd ase palepeliaw selid.o yiel d the

(rever se prsderth ot oy bt dhpdd et By et p CRIGR oty 7 ™
" Sy met 1o9): \%te?sﬁfsym@:gﬁmiﬁ dolfny 3FYMNACEOK B0RE colin@igra@ich?9. 18moNi um

acetate/acetonitrile 95%to 50%in 3 mn; flow 2ni/mn). M5 (ES-ve) 226
[ M H ' annozigosics s ot ednletso 6s /ddon 3 guixs flogt 2planin).

N-{d 2R) - 3- [ Gl - DRl enoxy) pi peridin-1-yl]-2-hydroxypropyl }-2-oxo- 4-
(2,5(2, 2-tri fﬂééﬁéﬁ@ -[gé%?@i hydr o- 1, 3-t hi azol e- 5- car boxam de Prepared as
Exanple 4. btained as a white solid (0. 12g). 5 The title conpound has a

pKa 6.6 (neasured usi ng Met hod B). ~MS (APCI +v+e£ 528/ 530 [ MtH + ' H NWR

8( DVBBigp}: - &BR)-3-{4-434{Dichlorgphenoxgipiperidiosl -yid-hydroxgprepyl}-20894 4H, ),
2.65 -_2.79,(2H, 3. 7. 3.2 H 3.73 (1H, quintet), 3.97 (2H q),
4. 44 (deln'géé‘lrae%‘g},hyﬂﬁgg("?ﬁ?"‘%%jéag‘?%@q dd), 7.26 (1H, d), 7.49 (1H,
d), 7.81 (|fiepdred adBxdnpRNISESRA 2 to yield the title compound as a white solid (0,032
N-{(2R)-3-[ 4-%3, 4-Di chlor ophenoxy) pi peri din-1-yl]-2-hydroxypropyl }-2-oxo- 4-
pykl di @ 2-yl - 2, 3-di hydro-1, 3-t hi azol e-5-carboxanude "~ o C I\ Ov CHH S
N1, ; ~N NH ~ .~ 15 St 1...Ethyl -3-am pes3- pyridin-2-yl acrylate °
Pr epar ed aST%%%?@%méﬁ%p@zgi(ﬁﬂS@E%wm %‘S@D’i pyri di n-2-yl propanoate to
yield the pMstlapcioopBagk23avaayr own oil (2.5 g). Retention tine: 2.92 min
(reverse phase anal ytical HPLC (Hewl ett Packard Series 1100): Waters

"Symmetry" EENMR GMSCE) 14526 K6SCH L HPA@EmM),0.206 2.34 (4H,
m), 2.61 - 2,73 (2H, m), 3.05 - 3.17 (1H, m), 342 (1H, df), 3.72 (1H, quintet), 4.42 (1H,
15 septet), 4.83 (1H, s), 6.97 (1H, dd), 7.25 (1H, d), 7.49 (1H, d), 7.56 (1H, dd), 7.85 (1H, d),
8.04 (1H, td), 8.71 (1H, d), 10.85 (1H, s), 11.96 (1H, s).

Example 35
N-{(2R)-3-[4-(3,4-Dichlorophenoxy)piperidin-1-yl]-2-hydroxypropyl }-6-0x0-2-
20  (pentafluoroethyl)-1,6-dihydropyridine-3-carboxamide

Step 1: Ethyl 6-oxo-2~(pentafluoroethyl)-1,4,5,6-tetrahydropyridine-3-carboxylate
A suspension of acrylamide (4.11 g), ethyl 4,4,5,5,5-pentafluoro-3-oxopentanoate
(16.5 g) and p-toluenesulphonic acid (0.120 g) in chlorobenzene (40 mL) was sonicated for
25 30 minutes then heated by microwave irradiation (150W, 120 °C) for 3 h. The reaction
mixture was concentrated iz vacuo and subjected to flash column chromatography (eluent
1 1 3 ethyl acetate/isohexane) to yield a colourless solid (0.697 g).
MS (ES-ve) 286 [M-HJ"



20 ammoni um acet ate/ acetonitrile 95%to 50%in 3 mn; flow 2niL/mn). 'H NWR
6( CDC13WOL20850T33%3, t), 4.21 (2H, q),:5.34 (1H, s), 7.3RCTIR00HYPEII0 7 75
(211, td), 8.63 (1H, dt). Step 2: Ethyl _

2- 0X0- 4- pyri di n- 2-yl - 2, 3-di hydr o33, 3-t hi azol e- 5- carboxyl ate 25 Prepared

o oveo d0) 1 ORIRAICOPRY43s 18R 255 32 el g Va Al ] i ™ o
(1H U057 Gmb7a ibo @0~ 7A%A3E1H, 5). 30 Step 3

2- OX0-4-pyridi n-2-y1-2, 3-di hydr0- 1, 3-t hi azol e-5-carboxylic acid WO
2005/ 073192 PCT/ SE2005/ 000110 52 Prepared as for Exanple 4 to yield the

bhase SEREy FtAPpd iRl Perptisld i asinElind Tt SRiater s ~ Symetry- c3
5501 1o S0 iy ispouNoRGTELG R Wl At | AT D APt et om @
N- { ( 2RyarBexydate §).490g)anddy-bpheosussiipige(0-42hg) indayban tairashdonygs Gpyl) - 2- oxo- 4-
Du & ety AT i hpS R oa s Ol 591675 e
5231 5250 T TR RP s S Rl 7, 3% At Wl 5 1y

2.20 -cdlotdes§ 401id (090 g)2. 61 - 2.73 (2H, nm), 3.05 - 3.17 (IH, m, 3.42 (1H,

adlt 7 25 (M3 BvARAME ") Y 56 (1nt dd) 785 (1K ). B.04 (LM
}\lfj% ( 2%) 7% E ﬁ%%égﬁgirlg%&ﬁggﬁénéﬂ ‘yf Elg?@%!] dmlt;ﬁiggr opyl } - 6- oxo- 2-
20 (pentafluoroethyl)-1,6-dihydropyridine-3-carboxamide F F F :noojZ® O
Step 3:'6-Oxo-2-(pentafluorocthyl)-1,6-dihydropyridine-3-carboxylic acid B
A suspension of ethyl 6-oxo-2-(pentafluoroethyl)-1,6-dihydropyridine-3-
15  carboxylate (0.300 g) in concentrated hydrochloric acid (10 mL) was heated at reflux for
20 h. The reaction mixture was cooled and a colourless solid filtered off (0.30 g).
MS (ES-ve) 256 [M-H]
'H NMR 8(DMSO-ds) 6.98 (1H, d), 8.04 (1H, d), 12.03 (1H, s).

20 Step 4: N-{(2R)-3-[4-(3 ,4-Dichlorophenoxy)piperidin-1-y1}-2-hydroxypropyl} -6-oxo-2-
(pentafluoroethyl)-1,6-dihydropyridine-3-carboxamide
A stirred solution of 6-oxo-2-(pentaflnoroethyl)-1,6-dihydropyridine-3-carboxylic
acid (0.105 g) in thiony! chloride (5 mL) was heated at reflux for 3 h. Thionyl chloride was
removed from the cooled solution in vacuo. The residue was dissolved in THF (4 mL) and
25 this solution was added drop wise at room temperature to a solution of (2R)-1-amino-3-[4-
(3,4-dichlorophenoxy)piperidin-1-yl]propan-2-ol (0.130 g) and triethylamine (0.4 mL) in
DCM (5 mL) before stirring overnight. The reaction mixture was concentrated in vacuo
and redissolved in 9 : 1 acetonitrile/water (4 mL) before subjecting to RPHPLC (gradient
0.1% ammonium acetate/acetonitrile 95% to 50%) to yield the title compound as a white
30 solid (125mg).
The title compound has pKa 6.3 (calculated using ACD).
MS (ES+ve) 558/560 [M-+H]"
'H NMR §(CD;0D) 1.69 - 1.79 (2H, m), 1.90 - 1.99 (2H, m), 2.48 - 2.60 (4H, m),



Step 1: Ethyl

6- oxo- B(Pe5e7d192- aor oet hyl ) - 1, 4, 5, 6-tetrahydropyri di r*’é:Tés@ﬁf'%qgﬁvpate A
suspensi on of acrylam de (4.11 g%]i et hyl

4,4,5,5, 5-pent af | uor o- 3- oxopent anoate (16.5 Q) andp t ol uenesul phoni c acid

(0. 12@89)—2‘9’1 @H, al)obes TNl 403 ViR, 3587 704 r@f) 435 389 AutAs then

heated by m crowave irradiaftion 150W 120 O h.” The reactlon m xture
was c6A¢&hty & 681i(hHyd&Du6 020 sdiby-88 (B 4)07154&% cB(—)I umm chr omat ogr aphy
(eluent 1 : 3 ethyl acetate/isohexane) to yield a colourless solid (0.697
g). M5 (ES-ve) 286 [IVH—I] + WD 2005/ 073192 PCT/ SE20051000110 53 'H NWR

8( CDC13) 713(s 1H) 25(q JExanYl@%"Z 2M 2.79 - 2.73 (m 2H), 2.62 -
2.57 (m 2H), 30 (t, J= 7. tep 2: Ethyl

6- Dx0- 2- (péfﬂ{(aﬁ)ﬁdﬂdéﬂH?ic)llompﬁlemmmp@p@lmldylih@ lﬂfdmmwl&t% 5 A suspension
of et 0 -1,4,5, 6-tetrahydropyridi ne- 3-

car bo%?@%@h blé'&ofggﬂ ci ni m de (0.427 g) in carbon

t et rachl orlde (5¢ S r‘@at_e at 80 C for 20 h. The reaction m xture was

1 : 3 ethyl acetate/
(ES-ve) 284 [M Mg-AY
7.90 (1H, d). Step 3:
6- Ox0- 2- ( pent af | uor oet hyl ) - 1, 6- di hydr opyri di n€@3-car®exylic acid A
suspensi on of ethyl 6-oxo0-2- (pentafluoroeth ) -1, 6-di hydropyridi ne-3 15
car boxyl at &o (a(!itlﬁ@ﬂ sggpension of&-ém’eﬁhaithni)—hﬂdhﬁ,@ Htiazdle: 4acarhmgnlﬁ: avid [fvas heat ed

1 L eldoee {’erzksfe%smh@é@?%s’}%?i@ Giss YR 3t RS a6 08 (1K, )
81?4 Q:grl'éindgzlo 0941 § o drﬁ@{%@féa@hon ture was stlrred at room

(2R (3,4-Dich oro he y) p! peri di n- |-2- hydroxypropyl} 6- 0X0- 2-
( pent agnpeoatoetfy | hs Th@mdcﬁqumbmmmsmenﬁmram&mdeand%sres:dmdvvasol ution of

.Gn"txﬁ. et b G250 e g edioanben A8k HEPGRE 3 6708 WEDHREGRT Shi or  do
e RS oL rre B ek e =nol oo
to a sod uieltkmamiﬁle (@B} ndll-)dnDEM3S [ral). After being stlrred for 1 h the reaction
(354 S phen Porch 0o ek SPa oty (33 Bl ot o ne
concentyiali&sho MPMPEEgradient 0.1% ammonium acetate/acetonitrile 95% to 50%) to yield
a white solid (0.091 g).
The title compound has a pKa 5.5 (measured using Method B).
MS (ES+ve) 460/462 [M-+H]"
20 "HNMR 8(CD;0D) 1.76 - 1.88 (2H, m), 1.93 - 2.06 (2H, m), 2.45 (3H, s), 2.63 -
2.77 (4H, m), 2.92 - 3.04 (2H, m), 3.35 (2H, t), 3.91 - 3.99 (1H, m), 4.38 - 4.46 (1H, m),
6.82 (1H, dd), 7.05 (1H, @), 7.30 (1H, d).

xane) to yield:a IourIessN&plld (0.30 g). 10 M5
: (2H, q), 6.93 (1H, d),

Example 37
25 N-{(2R)-3-[4-(3,4-Dichlorophenoxy)piperidin-1-yl]-2-hydroxypropyl }-2-oxo-4-
(trifluoromethyl)-2,3-dihydro-1,3-oxazole-5-carboxamide
0

cl 0o oH |, oX
No AN =N
o F7~F



and redissolved in 9 : 1 acetonitrile/water (4 nL) before subjecting to
RPHPLC (M &95@R192 0. 1% armmmoni um acet at e/ acetonitril e 9BOA/SB28E0H01Y i el d
the title conpound as a white 3Q_solid (125ng). The t|tIe conpound has pKa
6.3 (cal cul ated using ACD). %ESwe) 558/ 560 [ MtH|} 'H NVR S(CD30D) 1.69

o 5 i hodhgngytbali 2P gl e R ey

3. 87 -0829820¢ A1} wasjreatdd 84th-a s@hﬁﬁ)n(of Hihivgn hydﬁm?dé disselvedt) in 3. BTHFIH, dd),

{ (2 elen 8 it a5 o bR o5 690 ok o Eh abetion HParS 505 R pyecs.
(et hy{)vta&i‘ gDU mﬂ"'%ﬂd gthgl' doblaB?Q Eméenm Oﬂﬁ@dﬁs%ﬁas@' wis ddittibled 16 pHY 3 &ind /

N. 1\ ~NNH Irred s
5- (5ret tipbte hiydnoelillki a@id3fdlloivad by exitactienydthydthyl aaetat ([3Jx 10 ﬂi@mTlﬁoc Per ki n.

(Tr "0 H{E)aﬁlggéfﬁf%%ﬂgll 941%94%13)7 ?ﬁ@ﬂ%&?ﬁﬁ#ﬁwﬂb b gla rig e
0. 09 r om
t emper gﬁa&ggﬁ, tefedand ébic&g;ﬁgd % n@&gggﬁf\ﬁia&&gﬁ%wﬁ% éd}ge@qgg and the

residu I ssol ved t1on was ropw se
at roop). tBnjfentibnwes tariad oﬂbdnﬂmmn rexin by flushing with methanol to remove

2R) - | - am no- 3- hl Qr opheno eridin-1- ro an-2-ol (0.169
<(51nd)tr}%ﬁweé@hgwé‘gbﬁéq/ﬁ%‘?mﬁa% ﬁf#ﬁ?lp Aﬁ({i]%?tb&é%ﬂé "stt:orred for(l h thg)
regetion 15 AndtursBriea og%%%ﬂ'i (tﬁﬂﬁ&ohiath Q}!‘@-dgrpﬁr d-20-5200¥L6. i n met hanol

(4 niL) before being ected to RPHPL ent 0. 1% anmoni um
acet at edrhoetlionicid (OLQSZ%% tlnorm%llonde A mwwaaheided o refluk do DhO®kcegs. The

o R o o B ISl ) 150

(% St SR Fd)old o S il

Exanpl sol@tion of (2R)-1- ammo 3 [4 ~(3,4-dichlorophenoxy)piperidin-1-yljpropan-2-ol (0.051 g)
15 and triethylamine (0.24 mL) in DCM (1 mL) before being stirred overnight.

The reaction mixture was concentrated in vacuo, and the residlue was redissolved in

acetonifrile containing 2-3 drops each of water, methanol and acetic acid before it was
subjected to RPHPLC Novapak (gradient 0.1 % ammonium acetate/acetonitrile 95 % to 50
%), followed by normal phase elution with 3/17 mixture of 7 N NH; in methanol/
20 dichloromethane. This yielded the desired product as a yellow solid (0.016 g).
The title compound has pKa 5.8 (calculated using ACD).
MS (ES-ve) 498/496 [M-HJ"
"H NMR 8(CD50D) 1.77 (s, 1H), 2.07 (s, 1H), 2.94 - 2.91 (m, 1H), 3.02 - 2.98 (m,
1H), 3.18 - 3.06 (m, 3H), 3.42 - 3.36 (m, 3H), 3.74 - 3.69 (m, 1H), 4.62 (quintet, 1H) , 5.25
25 (s, 1H), 5.43 (s, 1H), 5.53 (s, 1H), 5.70 (s, 1H), 6.95 (dd, 2.8 Hz, 1H), 7.18 (d, 1H), 7.40
(d, 1H).

Example 38
N-{(2R)-3-[4-(3,4-Dichlorophenoxy)piperidin-1-y1]-2-hydroxypropyl }-5-
30  (trifluoromethyl)-1H-1,2,3-triazole-4-carboxamide.



25

N-{(2R) Di chl or ophenoxy) pi peri di n-1-yl]-2-hydroxypro 2- 0X0- 4-
(trifl U(WQ)LP@?"E\'W?z 2, 3-di hydr o- 1, 3- oxazol e- 5- car boxani dec™/ 7(0995"$%}}00 OH N
ONH N O FF F WD 2005/ 073192 PCT/SE2005/ 000110 55 Et hyl
2-0x0-4-(trifluoronethyl)-2,3- di R9dr o- 1, 3-oxazol e- 5-carboxylate (0.3 g) [EP
0 027 020 Al] was treatopd wi | ution of | |t|Q| um hydr oxi de di ssolved in
3: 1 THF/ water (6 ni), hept e at-%OHCf r h. The reaction m xture
was partitioned betweera:fl er ( NL)/‘an,dN cetate (10 nmL). The
aqueous phase was aci di |ed to pH 3 using 5 dilule hydrochloric acid,

foll owed by extraction with ethyl acetate (3*x RL). The organics were
conbi ned and washed w th wat er (2 x 10 mL) and brine (10 nL), then dried
(NaZS f | eave the acid as an off
white S‘??P'rld gm 5 51&8@? |ca %‘%"%&3‘%‘@% G"t“gdout on am ne resin by

fl ushing w Eﬁxyrlrﬁt(hﬁﬂhﬂ:lromﬂh_f/lgnﬁﬂQZ 3-trfavoletd-enboxfyddte COVBIR Pywds stirdeet i ¢ aci d
in nethanol to isolate the product. 10 A stirred soI utlon of

2- oxo- aqyecks N sedrwrBydipxifie (3.8 miy)nnd beated o afitbweﬂos 0 sippBggoplehici d (0. 032
g) én t Sgr. .t hi onyl
O, WO S ARt oyl oBAgES el

di ssol ggtehctywdiebwdsBedivith drifle theh elried bid vporued todewd alfodgitiesesodid room
tenperature to a solution of

(2R) =l Q68 3- [ 4- (3 4- di chl or ophenoxy) pi peri di n-1-yl ] propan-2-ol (0.051 g)
15 andtrlew ﬂ L) in DCM (1 nL) before being stirred

over ni ght . e'rea t| orf mxture was concentrated in vacuo, and the residue
was redissolved in acetonitrile containing 2-3 drops each of water,

met hangl and_a acid before it was . subjected o RPHPLC Novapak
(gtdi §F£P_70Nt{ iﬁnfér@&np I@E%R]@Pﬂ%)é}?’@ﬁﬂ@lﬂr @]«a?shwirwps@py 9= fol | oned by

nor nal tﬁm?ﬁ’gﬁéﬁlbrm s%?reﬁj%ioé;#h@g kS f 7 N NH3 in nethanol/ 20

di chl o one esl red product as a yellow solid (0 016

g). The ti 1Pi' amdr‘q;aﬁadxeﬁmﬂ@&aﬁnp& § wadicedha tidld cumpogn(P@D)BgyS (ES-ve)
498/ 496 [ M HNI\/RS p%@l (7 (s, 2. 07 .94 - 2.91 (m

1H), 3.02 - eeﬁmpom 0 §mensuy “Sma)Met@OéE) 3. ée (m 3H), 3.74 -

3. 69 1 5. 25 25 1H), 5.43 1H), 5.53
et %?Aﬁ@lf‘vgﬂ%%ﬂtgﬁfm e 1r, 18 e iy, a0
15 "H NMR §(CDs0D) 2.04 (4H, m), 2.99 (1H m), 3.13 (3H, m), 3.32 (2H, m), 3.39

(2H, m), 4.10 (1H, m), 4.58 (1H, m), 6.88 (1H, dd), 7.13 (1H, d), 7.34 (1H, d).

Example 39
N-{(2R)-3-[4-(3 A-Dichlorophenoxy)piperidin-1-yl}-2-hydroxypropyl}-5-
20  [methyl(methyl sulfonyljamino}-1H-1,2,3 -iriazole-4-carboxamide.

Cl 0 OH N=N,
P NH
Ci N\/'\\/Nm/[\‘(

0
0 N‘S"“-—.

d 11

Step 1: Ethyl 5-amino-1-(4-methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate
Ethyl cyanoacetate (1.96 mL) was added to a solution of sodium ethoxide, prepared
from sodium (0.423 g) and ethano! (45 mL), and the solution was stirred for 30 min. A
25  solution of 4-methoxybenzylazide (3.0 g) in ethanol (5 mL) was added dropwise and the
mixture was heated under reflux for 5 h. The cooled mixture was poured into water an.d

acidified with dilute hydrochloric acid then extracted with ethy! acetate. The extracts were



(d : | e 38

N- { ( 2R) ‘%OFQOHB@IEZ Di chl or ophenoxy) pi peri di n- 1-yl ] - 2- hyBEGREMOFPRMIE 5- 30
(trifluoronmethyl)-1H1, 2, 3-tri azq] e-4-carboxam de. WD 2005/ 073192

PCT/ SE2005/ 000110 56 C10 OH H NN, | / N NH O F FF Step 1:

g EtTH H uordg‘gn@iﬁlx{ ?b#ﬁ %ﬂé g tr%tg%gugfﬁa%g{r oxy &ﬁﬁg%rfgﬁyg&lvl\%s stirred
in  aquesats/ chlclﬂoﬂmnﬂﬂldnydt&)meﬂ%(%) Bavelthe pmilubmmqﬂlwalbw goditll(085f@r 90 min.

The cool ed 5 ,pll fied with aqueous hydrochloric acid and
extracted \MM$1 ék )g‘@%fﬁfﬁ The extracts were washed with brine then

dried and evaporated to | eave a colourless solid (0.226 g). M5 (ES-ve) 180
[ MHf 10 Step 2:

N- { § 2RBted-1: 4- (M éthBkyenaylpshicnetty)splipeyl)atiineF LAH1]2, 2-ttymdtosypborylis - 5-
(trifluoromethyl)- 1H 1,2, 3-triazol e-4-carboxani de. Prepared by the nethod
of Exa#ﬁ‘lde 8 to give the title conpound (0.113 g). The title conpound has

N 6 Coacop g a T (b BbRGikRIn. HEL RS EN ARg Rl 5 S T, B )

3. 39 ({xaemaéleusmphom Blofill(0.73 4 Vit it mrﬁyndﬁxe&’ao ) forldi}l, Fitetisd (1 H, d)

N-{(2 R)mﬂéhqﬂ&ﬁ@@h@%c@w@ﬁ’ EpF2 mddyyasiadded andstirting ponsinpedifosdddy Bwthpr 5. 2 o
hyl . C Ol
Ngilé NyH A@a&%ﬁhﬁﬁ@&%@ﬂxﬁ_@@g %lla Jvéé{ aédg@q[ ﬁmgt g@ﬁg bénttued (RO AR
5- am neniktugwaeidmemtheed i acildd TheZeSdie wazsuspended ar dibuty hedrechloric acid
and extracted with ethyl acetate, The extracts were washed with dilute hydrochloric acid

and water then evaporated The residue was taken up in ethanol (70 mL) and 2 M sodium::.
hydrox1de solution (70 mL) and stitred for 18h. The mixture was concentrated to about - |
15  half volume and acidified with dilute hydrochloric acid. The mixture was exiracted with
ethyl acetate and the extracts were washed with water and brine, then dried and evaporated
to leave a white solid (0.90 g).
"H NMR &(CDs0OD)3.15 (3H, 5), 3.79 (3H, 5), 5.63 (2H, ), 6.92 (2H, d), 7.32 (2H,
d). '
20
Step 3: Methyl 1-(4-methoxybenzyl)-5-[methyl(methylsulfonyl)amino}-1H-1,2,3-triazole-
4-carboxylate
1-(4-Methoxybenzyl)-5-[(methylsulfonyl)amino]-1H-1,2,3-triazole-4-carboxylic
acid (0.9 g) and potassium carbonate (1.15 g) were stirred in dry DMF (10 mL). Methyl
25  iodide (0.83 mL) was added and the mixture was stirred for 5 h. The mixture was poured
onto water and extracted with ethyl acetate, The extracts were washed with dilute
hydrochloric acid, water and brine then dried and evaporated. Purification by flash
chromatography (ethyl acetate/ DCM 1:9) afforded the sub-titled compound as a brown
solid (0.54 g).
30 MS (APCI+ve) 355 [M+H]"

Step 4: Methyl 5-[methyl(methylsulfonyl)amino]-1H-1,2,3-triazole-4-carboxylate



Et hyl cyanoacetate (1.96 nL) was added to a solution of sodium ethoxide,
pr epar edWO 057382 um (0. 423 g) and ethanol (45 nlL), aRETASEZ0086¢0u10 on was
stirred for 30 min. A 25 solution of 4-nmethoxybenzylazide (3.0 g) in
ethanol (5 mL) was added dropwi sé8and the mixture was heated under reflux

) ute nyar SRR o R et PR DR e Bl L ket o <

wer e Mﬁ%ﬁ%{%@l Ca%?@ﬂs%ﬁﬁ@@% RiHbIcetR/actPSRE) W §0°@ad: & h, THel Ne and

evapor at ed ion by flash chromatogr aphy (ethyl acetate/
di chl onoxtetdwwaeevhpSratedemd 1Be &Sidug smae co-heagmrajcﬂlmthaduenqaé’baﬁyﬁidndw solid
(0. 85

APC 275

2 a° nEhitshymmnoyanyy £ o mesthanol e geyBe Aiftitesompsnnd o5 p YW@ Zar boxyl
C cid Ethg& ﬁégq@p@ thoxybenzyl)-1H-1,2,3-triazol e-4-carboxyl ate
(0.25 g) an t angysulﬁﬂon chloride (0.72 nL) were stirred in pyridine
(20 nm.) for 4 d. Further nethane sul phonyl chl ori de (0 72 nL) was added
and stifrri ntinue or. 24 h.. Fu r, 10 t chloride (0.5
T v St bRty Gy isnbosdminglelinl g Sirehle- 4 agbom st
concentrate I oric

o P RIS R 2% bl @EMB’%E%EGQGC%?

acid and racts were
di | ut e why stiwedindTHE (Sl J w1ﬂrw1\1/\ap1eou§dodmnelmbmde salutidin€l.7 exdi) dorel 8dms t aken

up.in ethanol (70 nL) and M sodi hydr oxi de sol ut,ion, (70 ni) and
stﬂ?regE‘FB?m%WaWCﬁ?% i@ o S be Ad P%E?S%Heéi‘@é&{i aeilRsF 05561 urre and

o6 S8 G s Ut b5, Sty st g

et hyl acet ate an e extracts were bri ne en dried
and evaptarahétring theh éaieé and ehipopatsdiol ldaveGhebijjle catipdidd GOIZRROD) 3 15 (3H,

:/Ltm?;l 79 (BE'ASEXPCISVS%()?[MH? 6.92 (211, d), 7.32 (2H, d). 20 Step 3

1- (4- met hoxybenzyl.) - 5- [ met hyl ( et hyl sul f onyl )am nol-1H1,2, 3-triazol e-
4- car boxyl ate

1- (8- MStdpax W €@RY3) 453 [4- dmhlmy¢;ﬂ1eh<bvq«)mb¢mdm-r1q]l]—B#hyﬂrcﬁgy@fdgyi}aioI e- 4- car boxyl i
( 1oaﬁi§fm$r%@ﬁﬁ§hw?s»ﬂ°on§&eﬁ§§' [ ek Arbtozale -sorbontBide e m xt ur &a?r tirred
;g;t gt 2. me é‘? £ act g@\/\gm%géﬁﬁe W t%ﬁuﬂ@jnﬁfﬂ%g %2%1 ger-%("'g aci : wat er and
brine tabidr(0.07igkdy dhednethas of BkadpleBunigivedhs tltbmmb:;&pddmlsm 25 g).
The title compound has pKa 4.2 (calculated using ACD).
20 MS (APCI-ve) 519 [M-HT
THNMR §(CD50D) 1.95-2.06 (2H, m), 2.08-2.22 (2H, m), 2.94 (1H, m), 3.01 (1H,
m), 3.06 (3H, s), 3.07-3.15 (1H, m), 3.18-3.29 (3H, m), 3.33 (3H, s), 3.49 (2H, d), 4.12
(1H, m), 4.60 (1H, m), 6.94 (1H, dd), 7.18 (1H, d), 7.41 (1H, d).

25 Example 40
N-{(2R)-3-[4-(3-Chloro-4-cyano-2-methylphenoxy)piperidin-1-yl]-2-
hydroxypropyl}-2-oxo-4-(trifluoromethyl)-2,3-dihydro-1,3-thiazole-5-carboxamide.

0
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o F
F F

Step 1: 2-Chloro-4-hydroxy-3-methylbenzonitrile



chromat o h}/ (ethyl acetate/ DCM 1:9) afforded the sub- tltled conpound as
a brown % 054712 54 g). 30 MS (APCI +ve) 355 [ MtH] + St BET/SE2008P0310

5-[ met hyl (et hyl sul f onyl ) am no] - élg—# -triazol e-4-carboxyl ate WO

2005/ 073192 1' CT/ SE2005/ 000110 I\/Eth I

1-(4-nmeth t azol e-

1 o by sHoEREd sirutioh BEUTBOMA %’éfﬁ%?@?@h?%%@%?i’% it IR0 S0 ¢
for 6 (0.271he), aﬂﬂﬁeﬁakle[mplﬂsnglphpsphate@pamlmmmﬁ@g) nluelmmﬁyl@l evaporated w Lh
t ol uene. P ficatiqn fla chrorrator.a . 1'49 t hano ave the
Sobt 1t PETOea %w Omer heoway e jangialies (o0 W5 eh LT SB1 e o

g: % xz Eﬁg?g%%i(ﬁdﬂ]{g ony )am no 1%011‘(;%&%% Fi azo%léf‘E g car boxyllpat egﬁﬁpsl\m hy!

wass st bétmeen i 02 Byl aCetate) dmhyhetﬁeﬂ‘qmmIQmud veateeti (USnodTy)d ritheiageectis phidseon (1. 7
m.) for 18 h. 10 The mxture centrzﬁed I n_vacuo. To the aqueous
r esi duanEscxtgied with Lt & eﬁB’éf“Feéa %(c,ql & 13l h  The@earichivels et hyl

acet at i ne then
dried gn%&gé%é’garsg%%gl@%t% %@Lﬁ% tlhe co WSE‘%H‘*“?@&*‘S‘@“E@% (APCI - ve)
219 [ Mikkred atd c&iceptrdted in vacuo The compound was purified by column .
N-{(2R)-3-[4-(3,4-djchl oro henox )pl peri di

2- hydr oxypr.o
[ met hy Fhiemeingraphysing ) ahehis] acel eilsy -BpXERG %z%v@uo @Y%@% ﬁﬁsylﬁé Plpq:JaJebar ed
I nol-1H1, 2, 3-triazol e-4-carboxylic acid
h(gg ﬁﬁﬁg&}i}%o{o %ﬁg‘agﬁ%ﬁ%ﬁw& %o gi ve the t:tlze conpound z()é 25 g).
The tltle C Reeatiog tibas 1 jpBanid (&véleabhasbanﬂglum R AGRwlett Packdid SARES! - ve) 519

"H NMR CD30D) 1. 95-2. 06 (2H 2.08-2.2 2H, 94 1H,
% 01 (1H00): matér%“%en%nm’” 53 00@1’@73 éu%“éﬂi()mﬁl colgm(gagr@d@ £Q. ( 3. ?3

gﬁl d?@ﬁ?ﬁ%@'&%ﬁ&)’%ﬁﬁiﬁ%@% l#@mlﬁfggv%ﬂ,m{g) 6. 94 (111 ad), 7.18

hN-Ei(ZR) 3- [Aﬂl{ﬂ%ﬂ;hépkﬁﬁ/%sqyﬁhﬂ 2- net hy: phgngxg)ﬁ gerl fll n- 1hyl] i2 ‘. )
- 4- (t t t
myag)x%prgloy E oxo g ri R&OEEI)T%S (d).I 85H|Z YH)H')?44(%1 _lgaszo e- 5-car boxa
1H).

Step 2: tert-Butyl 4-(3-chloro-4-cyano-2-methylphenoxy)piperidine-1-carboxylate
Prepared according to method in patent WO 0220484 A1l. |
20 Retention time: 2.83 min Y(reverse phase analytical HPLC (Hewlett Packard Series
1100): Waters “Symmetry” C8 column 3.5pm; 4.6 x 50mm column gradient 0.1%
arnmonium acetate/acetonitrile 75% to 5% in 3 min; flow 2mL/min).
"H NMR §(CDCls) 1.48 (s, 9H), 1.86 - 1.75 (m, 2H), 1.99 - 1.89 (m, 2H), 2.32 (s,
3H), 3.51 - 3.42 (m, 2H), 3.65 - 3.57 (m, 2H), 4.64 - 4.57 (m, 1H), 6.80 (d, /= 8.7 Hz, 1H)
25  ,7.49(d,J=8.7 Hz, 1H)

Step 3: 2-Chloro-3-methyl-4-(piperidin-4-yloxy)benzonitrile
Prepared according to Preparation 1, Step 2.
Retention time: 1.17 min (reverse phase analytical HPLC (Hewlett Packard Series
30 1100): Waters “Symmetry” C8 column 3.5um; 4.6 x 50mm column gradient 0.1%
ammonium acetate/acetonitrile 75% to 5% in 3 min; flow 2mL/min).
MS (ES+ve) 251/253 [M+H]'



OF F Step 1. 2-Chloro-4-hydroxy-3-nethyl benzonitrile WO 2005/ 073192

PCT/ SE200%2498073182 59 A stirred sol ution of 4-brono- 3- BEI/SEXOFMEINY| pheno
(0.427 g), zinc cyanide (0.271 %b, and tetrakis[triphenyl phosphi ne]

pal | adium (0.056 g) in N nethyl- pyrrolidinone (5 nL) was heated under

m crowave ir iratsl r 1 ti m xture
was fil t‘ere(}_im%‘gﬁg%g%@g}éﬁﬁéﬁ%@%ﬁﬁé&%‘%aqgﬂ{aa%??{%’g’%@dbggﬁet ween 1 :
2 et hyb.7a¢et 2HE/3. k8 €3.09 (me2iig #. 54151 47 {m, ), 67944, [ £3.9nH).. 1HDhe.4aqdieous phase
was re-extracted with 1 : 2 ethyl acetate/ diethyl ether (2 x 15 nL). The
or gani TS MWz Heonbi ned, washed with wat er (2 x 20 nmL), dried over
anhydrous nmagnesium sulfate, filtered and concentrated in vacuo. The
conpound was purified by colum chronmat ography using 1 : 9 ethyl acetate/

| s05 hegrpe: a5 { B[QRYB-AnngRhedidrgpdpsilpiperidinayls bxy)Dclisro3-peach col oured
solid (174 ng, 54 % . Retention tine: 1.60 mn (reverse phase anal yti cal
HPLC (mm&wmﬁﬂ%rd Series 1100): Waters "Symmetry" C8 columm 3.5m 4.6

X 50mm col u i . 0..19 iqU etate/acetonitrile 75%to 5%in 3
mn; flow 2%P%e§%9@%ngééﬁ%‘?f%ﬁhga§sﬁmm + 15 'H NMR S (coosoo) 2. 27 (s,
3H), 6.82 (HetedtioBtimeHE.20 kil (reterdé phate adalyficad Hi.C (HdWlett Bh€@ardSeriRr t - But vl

4-(3-chl oro- 4- cyano- 2- met hél phenoxgl)ggi eri di ne-|-carboxylate Prepared
accor dit H)t Watesd Raanmptryy 268 gelumn Hdimossa xA0mmeohunegredignt @-1%e: 2. 83 nin

e RRyBIRT AR SR TSG ST BBERPRBLIIN ) 107 hmon ur

acet at e/ aceMSRI+HveR3 X326 %4-593[{]*1 n 3 mn; flow 2nL/nvn). 1H NVR S(CDC13)

1.48 (s, 9H), 1.86 - 1.75 (in, 2H), 1.99 - 1.89 (in, 211), 2.32 (s, 3H),
3.51 - 3. 42 HNMBDEDCE)de9.- B226my2H), 28 - 18lsn,2H), 298 ¢ h954m, 2§D, 5. 80 (d,

J= 8.7 , At LT (B T PyEy - -

2= cni of g A rBONRT g5 SRS i AR SENA T ST L 2902580 B Mo i ng 1o
Pr epar 3178301366 (nSt1en, £51 Ret4(i, Qb)) 6.7%(d, T=19.8 H2) 1HN) eN4T &6 T8 Blzard).yt i cal
HPLC (Hew ett %‘gcﬁgrd Series 381)1100§: Wat er s Iél?/mmtﬁ C8 co?ﬂ%)n 3.5m
4.85x 50mm col um gradient 0.1% anmoni um acetate/ acetonitrile 75%to 5%in

3 mn; MN@{fﬂ{%—r[)l-'(B-Ch10r0-4~cyano-2-methylphenoxy)piperidin—1-y1]—2-
hydroxypropyl}-2-oxo-4-(trifluoromethyl)-2,3-dihydro-1,3-thiazole-5-carboxamide
Prepared according to method for Example 4.
Retention time: 1.18 min (reverse phase analytical HPLC (Hewlett Packard Series
20 1100): Waters “Symmetry” C8 column 3.5pm; 4.6 x 50mm column gradient 0.1%
ammonium acetate/acetonitrile 75% to 5% in 3 min; flow 2mL/min).
The title compound has a pKa of 4.7 (measured using Method B).and pKa 6.1
(calculated using ACD).
MS (ES+ve) 519/521 [M+HT', (ES-ve) 517/519 [M-H}
25 'HNMR § (DMS0-dg) 1.81 - 1.91 (m, 2H), 2.02 - 2.10 (m, 2H), 2.33 (s, 3H), 2.54
- 2.70 (m, 4H), 2.88 - 2.95 (m, 2H), 3.24 - 3.31 (m, 1H), 3.34 - 3.41 (m, 1H), 3.87 (quintet,
1H), 4.63 - 4.69 (m, 1H), 7.17 (d, 1H), 7.54 - 7.64 (m, 1H), 7.68 (d, 1H).

Example 41
30 N-{(2R)-3-[4-(3-Chloro-4-cyanophenoxy)piperidin-1-yl}-2-hydroxypropyl}-5-
(trifluoromethyl)-1H-1,2,3-triazole-4-carboxamide



(ES+vezi 251/ 253 [ MtH] + WD 20051073192 PCTJSE2005/ 000110 60 1H NWVR
S(CDC13)WQ 2413/073192 70 (m 2H), 2.06 - 1.96 (m 2H), 2. 3RPCTSE2095(00120 83 -
2.75 (m 2H, 3.18 - 3.09 (m 2 4.54 - 4.47 (m 111), 6.79 (d, J= 8.9
Hz, 1H), 7.47 (d, J = 8.7 Hz, . 5 Step 4

4-({1-[(2R) - 3Amn02h§z [ QXY P |per|d|n4 | } oxy) - 2- chl or o- 3-
nmet hyl benzonitrile Prepar COI’dI n PrHapalNa n 1l Step 3. Retention

time: 1.20 mn (reverse_phs . ett Packard Series
1100): Waters Sym*retrly C8 coI urm 3.5m 4. 6 xFS mm col um gradi ent 0.1% 10
ammoni um acet at e/ acetonitrile 75%to 5%in 3% gl low 2nL/mn). M
(ES+ve) 324/326 [MrH + 1H NVR S(CDCI 3) 1.29 - 1.22 (m 2H),1.94 - 1.81 (m
2H), 2.08 -Prep&®d bmtheddpthod 2f Bxarhiple. 33Hp give. tBati(lscoﬁp{)undZO:ﬁe £2.33 (m 3H),

2.67 - 2.59 3 3.66 (m 1 4.51 - 4.44
(m 11 3?1%6 #%}%@%@ipﬁf% glonfatatypming AGD}. [ 11" 1L step's:
N-{(2R) - 3- [ ( ﬁ'r)-met hyl phenoxy) pi per| d| n I -yl]-2-

hydr oxypr op -0 trlf met hyl ) - 2, 3-di hydro-1, 3-t hi azol e- 5- car boxa
m d& Prepa éébﬂm@@m@@) 2!39@671@1(!1 fm);?;.ﬁlt@mﬁl ®),4. SSR&BGrQGHpm),t& e(1H,. 18 m n
(reverse phase anal t| cal HPLC &Hew{ ett Packard Series 20 1100): Waters

" Sy mre iy 4503 T gl %(1%1‘1);43@53 EE@m col um gradi ent 0.1% anmmni um
acetate/acetonitrile 75%to 5%in 3 mn; flow 2nL/mn). The title conpound
has a pKa of 4.7 (neasured using Method B).and pKa 6.1 (cal cul ated using
ACD). M5 (ESt+ve) 519/ 521 [ MtH] +, Exdabmiled2 517/519 [MH " 25 1H NNR S
(DVBO-d5) 1.81 - 2.54 -

2.70 (m  4H-Chiorgs- L({@S@'E;’? 24:23,42%0111080-2:1116&@?@06;31)111%(1111 -3 YHaZ 3 41 (m

(0 1o Eipinglboondiipicipi (M - 7 A7 (G . 7 T 708

N-{(2R) 3-[4-(3-Chl oro- 4- cya?nophenoxy) pi peridin-1- yl'] - 2- hydr oxypr opyl } - 5-

(trifluoronmethyl)-1H1, 2, 4- N bo WO 2005/ 073192
PCT/ SE2005/ 000110 o

OH

Step 1: 3-tert-Butyl 1-methyl 4-chloroisophthalate
tert-Butyl 5-bromo-2-chlorobenzoate (1.9 g) (W02003095430) was dissolved in
15 methanol (18ml) with N, N-diisopropylethylamine (2 ml.) and
dichlorobis(triphenylphosphine)-palladium(II) (0.134 g). The mixture was carbonylated at
85 °C for 12 h. The cooled solution was evaporated and purified by flash chroﬁatography,
eluting with 5:95 ethyl acetate/isohexane, to yicld the subtitle compound as a colourless oil
(0.67 2).
20 'H NMR 3(CDCly) 1.62 (9H, s), 3.94 (3H, s), 7.49 (1H, dd), 8.02 (1H, dd), 8.35
(1H, d).

Step 2: 3-(tert-Butoxycarbonyl)-4-chlorobenzoic acid _
3-tert-Butyl 1-methyl 4-chloroisophthalate (0.37 g) in THF (5 mL) was treated with
25 lithivm hydroxide (0.17 g) in water (5 mL) and the mixtore was stirred for 18 h. The
solvent was evaporated. Water and ethyl acetate were added. The aqueous extract was

separated and acidified with dilute hydrochloric acid. The product was extracted info ethyl



61  OCHHW ~1 ~~N~~/N~NH OF F Prepared by the met hod of

Exanpl e wid 2d08/081y2 the title conpound (0.64 g). The tpgternpsmund has pKa
2.1 (cal culated using ACD). Ms (APCI +ve) 473/ 475 [ MtH + 5 ' H NVR S( CD30D)
2.39-2.67 (4H, m), 3.44 (IH in)623 55 90 (6H in), 3.84 (1H, m), 7.45
(1H, dd), 7.65 (ILH, d), 8.08 (1H,

2- Chl oéstate. The mia}tlcal‘ffas fé@edclm@r &qﬂﬂéin@ulphﬁtéz ﬁlyerrsd]mw)splv,@é?waﬁ n-1-yl]-2- 10

3 tort IR SRR e St g Sy~ O P

5- br ono- 2- CRb@ﬁﬁ@?ﬁﬁl@ﬁI 08 {ilin Yregorsd QMQWWDW@l%ﬁQ‘th Bériesl5
met hanol (18m ) wth N N-dii gropro MIﬂ%t hylam ne (2 nlL) and

di chl ol HH) s%ﬁﬁl‘ﬁ)'l"ﬁﬁﬁmnp skRica %/ dﬁiéﬁf(ﬁQ@m(cglumg@yhentr%é/qn xture was

pur 11 Sitisgef hesidape il %?3‘2 9 0% PR Y LABRYEE ) 2P0 o0 e

acet at e/ i soNgEx el235 the subt it e corrpound as a col ourless oil
(0.67 g). 20 ﬁEI;INI% éDCFg) 1.62 (9H, s) .94 (3H, s), 7.49 (1H, dd),

8.02 (IH, dd’,INMRfﬁ@M%dshl) 56@&1;;5),21 69 (1H, d) '3.03 (II-I dd), 8.18 (1, d).

3-(tert-Butoxycarbonyl)-4-chl orobenzoic acid 3-tert-Butyl 1-methyl

4-chl oroi sophthalate (0.37 g) in THE (5 nL) was treated with 25 |ithium

hydrox | t 18 h.
A S e A S L e

aqM@ouQ Igdrmaptopwampabamﬁ]bemtam dified with dilute hydrochloric acid.

The product wa xtra ed |n:l 20 /053192 P ISEé%OSl 00110 62

acet at e. 8@31 a?cﬁ‘i’? s GHmpeUnG Wps QFAIGCLaRF ¢ he

sol venbolwﬁess%ﬂngqaét)ed to yi eI d the subtltle conpound as a white solid

(0. 32

Retention time: 2,93 min (reverse phase analytical HPLC (Hewlett Packard Series .~ @
1100): Waters “Symmetry” C8 colurnn 3.5pm; 4.6 x 50mm column gradient 0.1% '
15 ammonium acetate/acetonitrile 75% to 5% in 3 min; flow 2mL/min).
MS (BS+ve) 571 [M+H]"

Step 4: 2-Chloro-5-[({(2R)-3-[4-(3 4-dichloro-2-methylphenoxy)piperidin-1-y1]-2-
hydroxypropyl} amino)carbonyl]benzoic acid
20 tert-Butyl 2-chloro-5-[({(2R)-3-[4-(3,4-dichloro-2-methylphenoxy)piperidin-1-y1]-
2-hydroxypropyl}amino)carbonyljbenzoate (0.14 g) in DCM (5 mL) was treated with
triftuoroacetic acid (1.5 mL) and the mixture was stirred for 1.5 h. The solvent was
evaporated. The product was purified by RPHPLC (Symmetry, 0.1% ammonium
acetate/acetonifrile) to yield the title compound as a white solid.{(0.05g).
25  The title compound has a measured pKa 2.3, and a calculated pKa 2.6 (calculated
using ACD).
MS (APCI-ve) 513/517[M-H]
'H NMR 8(CD;0D +Na0OD) 1.79 - 1.91 (2H, m), 1.98 - 2.09 (2H, m), 2.34 (3H, s),
247 -2.58 (2H, m), 2.52 (2H, d), 2.75 - 2,87 (2H, m), 3.43 (1H, dd), 3.53 (1H, dd), 4.02
30 (1H, quintet), 4.44 - 4.53 (1H, m), 6.95 (1H, d), 7.31 (1H, d), 7.49 (1H, d), 7.77 (1H, dd),
7.96 (1H, d).

Example 43



Retention tine: 1.98 mn (reverse phase anal ytical HPLC (Hew ett Packard
Series wWaQsnreiers "Symmetry" C8 columm 3.5m 4.6 xXpb@er@mebsiine gr adi ent
0.1% 5 anmoni umacetate/acetonitrile 95%to 50%in 3 mn; flow 2nlL/ mn).
M5 (ES-ve) 255 [I\/H—I] "H NI\/R S(DI\/&&dG) 1.56 (91-L s), 7.69 (1H d), 8.03
(1H, dd), 8.18 8 Lg tert-Butyl

2-chl or o- 5- ﬁ(fflzlmﬁfﬁ {Qﬂ)c%[ (oet-dinblsre-Zomptby loheparadpiegnidindey @i n-1 -yl 1- 10

2- hydr ate Prepared as for Exanple 15, Step 2
and th@éﬁg%%%%%gyﬁpagﬁﬁﬂ%@gﬁﬁ?ned as a colourless oil (0.14 Q).
Retention tinme: 2.93 mn (reyerse phase anal ytical HPLC (Hew ett Packard
Series 1100): Waters "S celjunf m 4.6 x 50mm col unm gr adi ent
0.1% 15 anmbni um acet ate/ a ni rlhl\/\§ﬁ/ot %'bnSm'n' flow 2n/ m n).

M5 (ES+ve) 571 [ M+H] + St P

4: 2- Chl oro 5-[({(2R) -3-[4-(3, 4-dichl oro- 2- rreth;FP"bhenoxy)pl peridin-1-yl]-2-

2" cii osginct MR- Sb 10 RS B Rerr e R b e ier vl 21
2- hydr MM&?M@H%&)@&%&@%&%&@ZO&W (0.14 g) in DCM (5 nlL) was treat ed
with trifluoroacetic acid .5 nm) and the m xture was stirred for 1.5 h.

The sol vent Pvmredee\siprmrqde 1Trﬁiem)ﬂ@dmth-ﬂﬁ@%ﬁ:fmeﬂlgwmgboRﬂ)h_@OKCSy metry,

o TR AT SR A AR . 1
APCl - 513/ 517[ M IH
&%Cg(%%%@%@d%&%@gﬁgﬁmﬂgswwﬁ (09 2\Ii|e)rr), 2. 34[(3ﬂ s),

2.47 - 2.58Rettionyime2292 mmeevdt)Sf; phaseanalygcﬂimwmﬁwl,ettz’anl@rd Beriedd), 3.53

(100 o0y Yoty vy 0 Tolighn 3 g 45 e etiimieohpl gt Bobes o

2005/0 Eﬁﬁx&%ﬁ%&&ﬁ%ﬁh@%ﬁﬂﬁ&b@% %% in 3 min; flow 2mL/min).

4- Chl or o- 3- R) [ 4- (3, 4-di chl oro- 2- met hyl phenoxy) pi peri di n- I yl]- 2-
hydroxyprop%f{}éﬁs-fm)wfiﬁdr@dlﬂenzm cacid C I \ O~ CHC

Step 2: 4-Chioro-3-[({(2R)-3-[4-(3 4-dichloro-2-methylphenoxy)piperidin-1-yl1]-2-
15 hydroxypropyl}amino)carbonyl]benzoic acid
Prepared as for Example 23, Step 3 and obtained as white solid (0.022 g).
The title compound has pKa 3.7 (calculated using ACD).
MS (APCI-ve) 513/517[M-H}
"H NMR 8(CD;0D) 1.78 - 1.89 (2H, m), 1.97 - 2.08 (2H, m), 2.34 (3H, s), 2.47 -
20 2.62 (4H, m), 2.79 - 2.90 (2H, m), 3.49 (2H, ddd), 4.03 (1H, quintet), 4.46 (1, septet),
6.95 (1H, d), 7.30 (1H, d), 7.48 (1H, d), 8.00 (1H, dd), 8.06 (1H, d).

Example 44
4-Chloro-3-[2-({(2R)-3-[4-(3 ,4-dichloro-2-methylphenoxy)piperidin-1-y1]-2-
25  hydroxypropyl}amino)-2-oxoethoxylbenzoic acid
COOH

S eReBINL

Step 1: Methyl 3-(2-tert-butoxy-2-oxoethoxy)-4-chlorobenzoate



i4 Lmoyol%gz?(g@%? eF41(3N§t glyl:hl or o- 2- met hyl phenoxy) pFSS’FrE%ﬂ“P.’”‘?L"1§/‘1] 2- 5

hydr oxypr opyl } am no) car bonyl ] benzgate Prepared as for Exanple 15, Step 2
usi ng 2-chl oro-5- (net hoxycarbonyl )benzoic acid (FR2842805) and

(2R) - I - am no-Methi-4-ehldrod3-hiplirok phehzome h@hmm)ﬁumqmpduaﬂln 2?65 p] opan- 2- ol

and was obtained as a col ourl ess oil ) . Retention tine: 42 mn

(rever sd0. Bﬁsi,@a@ﬁﬂanwb@mte KPECe) mdest Bﬂh@@aﬂetgér(pé§ mIlbnRMB)(5 maters
5
acot at e EEFEAEE A b0 fa for KPRt Ve P Rl i rp it lop LRI £ 531

[ M H| - S8 efiy] acetate. The extracts were dried over sodmm sul]lzlhate filtered and the solvent
4Ch|or03[(y{( -3-[4-(3,4-dichloro-2 enoxy) pi peridin-1-yl]-2- 15

hydr Bxy pwazsmyagcmmdmo)?hardsmlmg ]oﬂevmsqpuaﬁaé bm ﬂpsleduomdtowpﬂ:\w umhﬂ)o eih®B, Step
i Al B s 0 R

1.89 (2H, At

> 59 L0 0 | %&%‘1@%8@?@@@&9}‘*’3& 2913@5@?1@@ o L5 O %%‘??48&* bepret).
6. 95 (1ld,),7162(1H3ﬁ)(1H d), 7.48 (1H, d), 8.00 (lH, dd) , 8 06 (lH d) .

Exanpl e 44
4-Chl oro-3-[2-({(2R)-3-[4-(3, 4-di chl oro- 2- et hyl phenoxy) pi peridin-1-yl]-2-

25 Wdr %i%c[@dg%lggi_ %@ﬁﬁ?ﬁ?ﬁbﬂ%ﬂﬂeﬂ@%%ﬁk%ﬁﬁ CooH Cd &,,, ooHOd:

N~%-r ~

3- (2-t ert - butPeeperdl axdixatipbxdd Stepdib yickd remnbtide WEnRAOOME/8 28 dDEWhite solid

PCT/ SEZOQiIO 0110 64 Methyl 4-chl oro-3-hydroxybenzoate [ Chem Pharm Bull.
1994, 42 j%g 365-9] (0.73 g), caesiumcarbonate (1.27 g) and tert

but yl br ormace r I t..6Q C
for 3 h. Water was %@ys %ggﬁggﬁg’r%ﬁu%zw&& e§%$§ﬁ%§’ﬁ§é %iéit %%cet at e.
The ext (#H} 8), W&2e (HijHd over sodium sul phate, filtered and the soI vent 5
was evaporated. The resulting oil was purified by flash chromat ography,

usi A 1: 10 etWY(ES-¥eL#43 MiHohexane as el uent, to yield the subtitle
conpound as a colourless oil (1.25 g).

Step 3: Methyl 4-chloro-3-[2-({(2R)-3-[4-(3,4-dichloro-2-methylphenoxy)piperidin-1-yl}-
2-hydroxypropyl}amino)-2-oxoethoxy]benzoate

Prepared as for Example 15 Step 2 using [2-Chloro-5-(methoxycarbonyl)-

20  phenoxyjacetic acid and (2R)-1-amino-3-[4-(3,4-dichloro-2-methylphenoxy)piperidin-1-

yl]propan-2-ol to yield the subtitle compound as a colourless oil (0.084 g).

MS (ES+ve) 561/3 [M+H]

Retention time: 2.58 min (reverse phase analytical HPLC (Hewlett Packard Series
1100): Waters “Symmetry” C8 column 3.51um; 4.6 x 50mm column gradient 0.1%

25 ammonium acetate/acetonitrile 75% to 5% in 3 min; flow 2ml./min).

Step 4: 4-Chloro-3-[2-({(2R)-3-[4-(3,4-dichloro-2-methylphenoxy)piperidin-1-yl]-2-
hydroxypropyl }amino)-2-oxoethoxyJbenzoic acid
Prepared as for Example 23, Step 3. The title compound was obtained as a white
30 solid (0.02 g).
The title compound has pKa 3.8 (calculated using ACD).
MS (APCl-ve) 545/547[M-H]



'H NMR S(CDC13) 1.49 (9H, s), 3.91 (3H, s), 4.66 (2H, s), 7.45 (1H, d),

7.48 (IH wobopsifse2z (I H, dd). 10 Step 2: PCT/SE2005/000110
[ 2- Chl or o- 5- ( net hoxycar bonyl ) phenoxy] aceti ¢ acid Prepared as Exanpl e 42
Step 4 to yield the subtitle corrpo&ﬂd as an off white solid (0.18 g aH

NMVR S( DVBO- d6 8 (1H d), 7.56 Hdd
7.62 ((1H d)QHNM&ﬁEQ@@DL j.9818. 1|GE{2HE@),V7e3622§1E(&H ),)ﬁ%(lﬂ, ﬁ/& )

4-chl or o4 ( Y, (o) 4Y; ridj 1 yl]-

2- hydr ox§/3 @ﬁ%%ﬂ s ‘%%@%‘i’rﬂé&%@eﬁz Iﬁ’r‘@pgﬁgd)&a@p‘l{lgﬁ WA 1
Step 2 us70¢iHZ2n |71rQH5d MQ(Q 7’71;827(]51 dR 9. Ahe ) dY, | 7a88{1IH; day,i7hsend
(2R) - 1-am ngl3 94 ( dl%hl oro nmet hy Ip_)%e%oxy;(p%e% di n- :H; y?:] pr opan- 2- ol
to yiel d(ifhe) subtltle conmpound as a colourless oil (0.084 g). M5 (EStve)
561/35 [ MMHl + Retention time: 2.58 mn (reverse phase anal ytical HPLC
(Hewliett Packard Series 1100): Waters "Symmetry" C8 columm 3Spm 4.6 X
S50mm col um gradi ent 0.1% 25 amoniBg@mptednt e/ acetonitrile 75%to 5%in 3
mn; flow 2nL/ m n

4- Chl or o- 3- [ 2{% p@lgmyéﬂi{ﬁmé J[4-@icdirdpro-2methiphesnenipinerigipboldn- | -yl ] - 2-

hydr oxy d Prepared as for Exanple 23,
Step 3. pﬁiﬁﬁg’fﬁ g%‘?fé%ﬁrg’%agiﬁi%?&r}ﬁg@ aagfda white 30 solid (0.02 g). The
title conpound has pKa 3.8 (cal culated using ACD). Ms (APCI-ve)

545/ 547[ M H WD 2005/ 073 %.;00514 000 ®5 | H NVR 6(CD30D) 1.98 -
2.13 (2H m, 2.16 - 2.31 , 2.94 - 3.11 (2H, m, 3.15
- 326(2H M, 3.34 (2H%s) (2H d B0 co 17 (1H, m), 4.64 -
4.70 (1H, , 4.71 (2H, d), 699(1H d), 732(1H d, 7.41 (1H, d), 7.58

(1H d) é 19 @@m&ﬁ dch id
1‘ﬂor%t-e - 9(2&% SE)XX 3,4-di ¢ |40rcl)orobenz01c ac?)henox¥ piperidin-lI-yl]-2-
hydroxypropyl Mﬁﬂl}ﬂh6)(8ﬂermbn§dxyfﬂiemﬁl}qxa)>étohk)rdmmoate (0.7g) in 9:1 tert R

butanol:water was subjected to Antarctica B lipase for 6 d. Filtration and evaporation of
the solvent yielded the subtitle compound as an off-white solid (0.6 g).
MS (ES-ve) 285 [M-H]
15 'H NMR §(DMSO-dg) 1.42 (9H, 5), 4.88 (2H, s), 7.45 (1H, d), 7.54 (1H, dd), 7.58
(1H, d).

Step 2: tert-Butyl {2-chloro-5-[({(2R)-3-[4-(3,4-dichloro-2-methylphenoxy)piperidin-1-
yi]-2-hydroxypropyl) amino)carbonylJphenoxy} acetate
20 Prepared as for Example 15, Step 2 using 3-(2-ters-butoxy-2-oxoethoxy)-4-
chlorobenzoic acid and (2R)-1-amino-3-[4-(3,4-dichloro-2-methylphenoxy)piperidin-1-
yl]propan-2-ol to yield the subtitle compound as a colourless oil (0.14 g).
MS (ES+ve) 603/5 [M+H]
Retention time: 2.98 min (reverse phase analytical HPLC (Hewlett Packard Series
25  1100): Waters “Symmetry” C8 column 3.5pm; 4.6 x 50mm column gradient 0.1%

ammonium acetate/acetonitrile 75% to 5% in 3 min; flow 2mL/min).

Step 3: {2-Chloro-5-{({(2R)-3-[4-(3,4-dichloro-2-methylphenoxy)piperidin-1-y1}-2-
hydroxypropyl }amino)carbonyllphenoxy}acetic acid
30 Prepared as Example 42 Step 4 to yield the title compound as a white solid (0.085

g)-



C OOHdAd N, ~N~C pO_"COOH O 10 Step 1: ]

3- (2-t er tWBRBWY31@2 0x0et hoxy) - 4- chl or obenzoi ¢ aci d Met hPCT/SE2005/000110
3-(2-tert-butoxy-2-oxoet hoxy)-4-chl orobenzoate (0.7g) in 9:1 tert

but anol : water was subjected to Ant8fctica B |ipase for 6 d. Filtration and
evapor ati on A t. Y] ; it npound as an off-white
solid (0.6 g?{hﬂfﬁﬁé@a%@?wﬁ@@aﬂﬁ%ﬁﬁﬁﬁ?@%@ dé) 1.42 (9H, s), 4.88
(2H, s), 7.45MSIAPCl)ve) B45841[MEH]dd), 7.58 (1H, d). Stp2:tert-Butyl

{2-chl or o- 5- [{A(ZR 2@{);‘:@];)3 4- di chl or o- 2- et hyl ghenogﬁ)&[_ﬁeri di n-1 -

yl ] - 2- hydr oxy HM!%}B caN#RY L{7And ¢ Hasn: kD8 - 2 g8y 241 £ 0
Exanpl e t usi 35 6a-bart 3 Qe 5 I nzoic acid
and (2R 71! s 49 3288 b L A T IRh A el R

yl ] propaguintedl 449 (VHSedtet)N8.53¢PHI §)| €9T IR 2811R, HOY ST(IESE)0T.58 (14 9) -
VS (é’%ﬂa}@; 6853/5 MH-I]eg F%gtengi ong)ti m:::()1 ?138 m'ﬁ (rdgver sé phas?e angl ytical
HPLC ( Hesy &4 ( ard Series 25 1100): Waters "Symmetry" C8 column 3.5m
4.6 x 50nm col um gradient 0.1% anmoni um acetate/acetonitrile 75%to 5% in
3 mn; flow 2nL/mn). Step 3:

{2-Chl oro-5-[({(2R) - 3-[4- (3, 4-di chimfagmbs 46t hyl phenoxy) pi peri di n-1-yl] - 2-

hydroxypropyl%an‘i no) car bonyl ] phenoxy;acetic acid 30 Prepared as Exanple 42
Step 4 to yie 132{H@Rb-ﬁt[ﬁeﬁMw2@e@WWYMP¢@1QOrﬁBQ~ g). WO

200 73192 PCT/ 05/00011 The. tit]le conpound has pKa 3.0

(caISfCOSI g%’é‘%%@?é’%}/zf&i??)%ﬁé%&ﬁgﬁ?%?‘%&@ 547] &pH] "H NIVRp6( CD3CD +NaOD)
1.74 - 1.86 (2H, m, 1.95 - 2.05 (2H, m, 2.31 €8bH s), 2.41 - 2.52 (4H,
m, 2.74 - 2.84 (2H, m, 3.32} 3.38 (1H m), 0 (1H, dd), 3.98 (1H, 5
quintet), 4.42 (1H) septet) 1H, d), 7.27 (1H, d), 7.37

, S), 6.
(1H dd), 7.38 (1H s), 7.4d LK ghv%@@e 16
(o]

Step 1: Methyl 3-[2-({(2R)-3-[4-(3,4-dichloro-2-methylphenoxy)piperidin-1-y1]-2-
hydroxypropyl}amino)-2-oxoethoxy]benzoate
Prepared as for Example 15, Step 2 using [3-(methoxycarbonyl)phenoxy]acetic
15  acid [4sian Journal of Chemistry 1992,4(4),920-3] and (2R)-1-amino-3-[4-(3,4-dichloro-2-
methylphenoxy)piperidin-1-yl]propan-2-ol to yield the subtitle compound as a pale yellow
0il (0.11 g). |
MS (ES+ve) 525/527 [M+H]"
Retention time: 2.35 min (reverse phase analytical HPLC (Hewlett Packard Series
20 1100): Waters “Symmetry” C8 column 3.5pum; 4.6 x 50mm column gradient 0.1%

ammonium acetate/acetonitrile 75% to 5% in 3 min; flow 2mL/min).

Step 2: 3-[2-({(2R)-3-[4-(3,4-Dichloro-2-methylphenoxy)piperidin-1-y1]-2-
hydroxypropyl }amino)-2-oxoethoxy]benzoic acid
25 Prepared as for Example 23, Step 3. The title compound was obtained as a white
solid (0.049 g).
The title compound has a measured pKa 2.6 and a calculated pKa 4.0 (calculated
using ACD).
MS (APCI-ve) 509/511[M-HJ



3[2({(2{5 3, 4-Di chl oro- 2- rrethylphenoxy)plperldln | -
hydr oxypr¥¥ 9?(}555’@1%6) 2- oxoet hoxy] benzoi ¢ acid COOH i é’QOS’"@Pm’St ep 1:

Met hyl 3-[2-({(2R)-3-[4-(3, 4- dlchlﬁfo 2- et hyl phenoxy)p| perldln 1-yl]-2-
hydr oxypr opyl } am no) - 2- oxoet hoxy] benzoate Prepared as for Exanple 15, Step

2 ' 3- 1
Chom Stry 1005 B0 CGTICH ARIMDRYA 1SRG IR 24 (B0, R A SErE

met hy| pHE3oxJ AP i(4id i) 2r681~3V§ &Iﬁ,pn); 332013.44(2H, a3 O 1 Hudmintet)e4.8@rpound as

e eveteBtekesaiomy s N ® TR Bt ¢ S1 000l s Kooy *

Waters "-gy {@;r@ C8 colum 3.5m 4 6 x 50mm colum gradient 0.1 %
anmmoni um acét at €/ acetonitrile 75%to 5%in 3 mn; flow 2ni/min). Step 2:
3-[25({(2R)-3-[4- (3, 4-Di chl or o- 2- met hyl phenoxy) pi peri di n-1-yl ] - 2-

hydr oxypr opyl } am no) - 2- oxoet hoxy] bEgZOIE @CI d 25 Prepared as for Exanple
23, Step 3. The title conmpound was as a white solid (0.049 g).

h | | opiad,

(oa cul ated o RN B e e B0 6 073102

PCT/ SEzagat@@@mwl}aﬁﬁno)mmlﬁﬂm@@aeaﬁa@a)d 1.73 - 1.85 (2H, ), 1.94 -
2.03 (2H, m, 2.30 (3H, s) 3-247(411 m, 2.68 - 2.78 (2H, m),

3.32 - 3.44 (2H, m), 39 ,oq ntet) 37 - 4.46 (1H, m), 4.57 (2H, s),
6.92 (1H, d)704-70 (2Hn)756-761(2H,
5 Exanpl e 47 0™ coo
{3-[({(2R)-3-[4-(3, 4- D|chI or o- 2- rrethyl phetmoxy)pl per|d|n 1-yl]-2-
h drox ro am no) car bon henoxy}acetic aci
e S e el N VA A g WA ﬁenoxy)plpendm- 1-y1}-2-
hydroxypropyl}amino)carbonyl]phenoxy}acetate N
Prepared as for Exarmple 15 Step 2 using 3-(2-fert-butoxy-2-oxoethoxy)benzoic
acid [WO 00/78317 A1] and (2R)-1-amino-3-[4-(3,4-dichloro-2-methylphenoxy)piperidin-
1-yl]propan-2-ol to yield the subtitle compound as a white solid (0.11 g).
15 MS (ES+ve) 567/569 [M-+H]
Retention time; 2.65 min (reverse phase analytical HPLC (Hewlett Packard Serigs
1100): Waters “Symmetry” C8 column 3.5pm; 4.6 x 50mm column gradient 0.1%

ammonium acetate/acetonitrile 75% to 5% in 3 min; flow 2mL/min).

20 Step 2: {3-[({(2R)-3-[4-(3,4-Dichloro-2-methylphenoxy)piperidin-1-y1]-2-
hydroxypropyl}amino)carbonyl]phenoxy}acetic acid
Prepared as Example 42, Step 4 to yield the title compound as a white solid (0.063
g).
The title compound has pKa 3.1 (calculated using ACD).
25 MS (APCI+ve) 511/513 [M+H]"
"H NMR 3(CD;OD + NaOD) 1.75 - 1.87 (2H, m), 1.96 - 2.05 (2H, m), 2.31 (34, s),
2.42 - 2.54 (4H, m), 2.75 - 2.85 (2H, m), 3.37 (1H, dd), 3.50 (1H, dd), 3.99 (1H, quintet),
4.47 (3H, s), 6.91 (1H, d), 7.08 - 7.12 (1H, m), 7.27 (1H, dd), 7.32 - 7.40 (3H, m).

30 Example 48
Pharmacological Analysis: Caleium flux [Ca *'7; assay



c1.400 of G O'~COOH O 10 Step 1: tert-Butyl

{3-[ ({( 2Rv0O20p54676B24- di chl or o- 2- net hyl phenoxy) pi peri di n-PCTy$H28@5/000110

hydr oxypr opyl } am no) car bonyl ] phenoxy} acetate Prepared as for Exanple 15
Step 2 using 3-(2-tent-butoxy-2-oxb®t hoxy)benzoic acid [WD 00/78317 Al]
and (2R);.1-am no- 3-{14- (3, 4-di chl oro- 2- net hyl phenoxy) pi peri di n-

1-yl]pr 218 leld the subtitle conmpound as a white solid (0.11 g).
15 M5 (EStve)Hgfdd &ighdpittiverdigslertif@m EDTE ardicbailitad ﬁél%lﬁkﬂ%lme
anal ytical HPLC (Hew ett Packard_Series _1100): Waters "Symmetry" C8 col um
3.5m 4.meviostydessobedtHapsaldt aht /. dmmagoly Srh99d el4, d0addPbnThe¢alls 75%t o
5%in 3 mn; flow,2

Sa L (10 S semipaeh tesTh i g TR S UM FEUQ-3AMf Riyropip F137

hydr ' : 1 b ampl e 42,
& op 21 P2 QAL AR RODR) K I st RAERGF (S NITIISRIN BRSBET B s
conpound). M, pKecose 3.5m) IaplCal, 85, KGo1 Aa)l, HEPES MBr(MRCAGlyel). 811 BEA3

[MeH + "H NVR S(CD3OD + NaOD) 1.75 - 1.87 (2H, n), 1.96 - 2.05 (2H, m,
2. 31 (3H).1%) pH 724)48r encdhdut af Ziem te)npe@tirs Afier BadingH;ellsywere cawtrifigedl atid)

(it § e s S S8 e ot Bt o o2
Anal ysi sgg el FLPfPﬁ(lz{tb'Q((PMﬁD_Zﬂ:j'siﬁ’eg aés MO0 DBRIBR R pid-Dleabiiad RAA110 68

Human eosi nophi | s "Humah €osi nophils were isolated from EDTA anti coagul at ed
per ilpherRIM Hibomutctis forpwe\t) at25pl/vaelb CThehpdate (da oemtifiggedat 200g)for Simmand| .

Met hods, 1991, 145, 105-110), The cells were resuspended (5x106 m'"') and
| oaded Ve Rellsnwere washyddvriae with L& @OMIQW@@%IWGR( Mol ecul ar Probes) in

oo 5. s ROPEB oAb B et BG4 Mdln TR nd SetEPRS ol ™

concentration of 0.1%(v/v) DMSO. Assays were initiated by the addition of an Asy .1

concentration of eotaxin and the transient increase in fluo-3 fluorescence (lgy = 490nm and
15 lgym = 520nm) monitored using a FLIPR (Fluorometric Imaging Plate Reader, Molecular
Devices, Sunnyvale, U.S.A.).
Compounds of the Examples were found to be antagonists if the increase in
fluorescence induced by eotaxin (a selective CCR3 agonist) was inhibited in a
concentration dependent manner. The concentration of antagonist required to inhibit the
20  fluorescence by 50% can be used to determine the ICs for the antagonist at the CCR3

receptor.

Example 49
Human eosinophil chemotaxis
25 Human eosinophils were isolated from EDTA anticoagulated peripheral blood as

previously described (Hansel et al., J. Immunol. Methods, 1991, 145, 105-110). The cells
were resuspended at 10x10° mi” in RPMI containing 200 TU/ml penicillin, 200 pg/ml
streptomycin sulfate and supplemented with 10% HIFCS, at room temperature.,
Eosinophils (700 pul) were pre-incubated for 15 mins at 37° C with 7 pl of either
30  vehicle or compound (100x required final concentration in 10% DMSO). The chemotaxis
plate (ChemoTx, 3jum pore, Neuroprobe) was loaded by adding 281l of a concentration of

eotaxin 0.1 to 100nM (a selective CCR3 agonist over this concentration range) containing



0.1 % pH 7.4) for one hour at roomtenperature. After |oading, cells were

centrifugad absndedg for S5Smn and resuspended i n LKS at pisd6sovbiid. The
cells were then transferred to 96 well FLIPr plates (Poly-D-Lysine plates
from Becton Dickinson pre-incubated9w th 10 5Mfi bronectin for two h) at
251/ well. The plate was centrifuged at Z%tg%lér 5mn and . the cel]s re
washed tdFeReepiation o qstretnd perondipg iR e fe.s o selyrpdaes lewer WellEanpl es

- di . ' t . - 19g v/

DVEO o s RS e B ARG HC e both Sk Ble wERIERIAS B drRhifcuitt 0y
eot axi n aR@eddieh WeRIRIREMo the EIpesTIRe filler] T phaté ka0 i RBAIRE For(1 F¥st 3748GAM and
15 1Em = 520nm) nonitored using a FLIPR (Fluoronetric Imging Pl ate Reader,

Mol ecul as hubidifiedmcusionyitab 85%5i85%. GO, phetelto dlow bhengotattpl es wer e

found.to be aptagonists if.the | se in .fluorescen I nduc eot axin
(56T ect i ve. deadedyghtaprinposfifd Bdnofpism SR SREGRITILY SRR
manner. Jh&eGROFRAE fdldiRBrdell. TRt KUS WA whdRY bﬁ@@wﬁt%gﬂhﬂ%]ihﬁte%u‘fﬂ%ﬁad%@line ,
fl uorescence by 50% can be used to determne the 1C50 for the antagoni st at

t he CCR3(PB®cmptaining EBxavRTAdo rasuererany adheropiviells.c Gelothatdiast raigratedman
S A ST, ST AL T S Bt

105- 110) and'ih@ AR} kémovsBA4 BRSPRARARCrAsfd 24 ERadH well Bf £dwelPHtai ni ng 200
| Um penicillin, 200 g/m streptonycin sulfate and supplenented with 10%

H FCB) a{Costaxin Thapaltetedioetls wEoslysasidhyi the addition b 28vat of PBS conteimbngt ®G34f or 15

' t 37 Cwt | of eith L cl d (10 i red
{1 nal “congunyiobiaflowsd e Saasisles of freselianeadte N VeumbIdits por e,
Neur opr Oﬁ{%)supgré?ﬂlaiég wRedk %i@@hi@fnﬁ?aﬁﬁ‘&@é‘%&&iﬁ% aégordiﬁgfz@‘l?hh” 0.1 to

1 OOnM (a se agoni st er thi's concentration rangé) containing
WO 2005/ frigdibdfERISE2005/[aDdikbl Mdakoda, t1a85¢ 8ht208ttyoneasiiring easippphild IO
according to. the Exanplﬁg or solvent to the lower wells of the chenotaxis

{
pl ate. TReFOKidaseactivgdy 1 thesuparadalt- over the wells and 25 | of eosi nephil

suspefisi on we Eﬁ}iﬁ t Al ppcbat ed for
1 hr FSz;t 37 C Fﬁmﬁ%ﬁﬁ%’sn@ éf I e ﬁfrlﬁscﬁ%rgt%@%ot%%ta%@?gﬁ%%x%@e%ji‘%gspher eto
al | ow chkumamrosnophilthemnidisufithe conteairtiogresgdnss ta bathxih adisshifteditgthet ed, was

full ' he fil ' . Jhe fi
careful| R el et trom shore, e, fhlter 2t doasal dot TSl o v

chemotaxis in the presence or absence of compounds enables the apparent affinity of the

T

compounds at CCR3 to be calculated, or the assay can be used to determine activity of
20 compounds at a set concentration of compound against a predifined concentration of -

eotaxin.

Example 50
Guinea-pig isolated trachea

25 (See for example, Harrison, R.'W.S., Carswell, H. & Young, J.M. (1984) European
J. Pharmacol., 106, 405-409.)
Male albino Dunkin-Hartley guinea-pigs {250g) were killed by cervical dislocation

and the whole trachea removed. After clearing the adherent connective tissue, the trachea
was cut into six ring segments each three cartilage bands wide and then suspended in 20ml
30  organ baths containing Krebs-Henseleit solution of the following composition {mM): NaCl
117.6, NaH,PO; 0.9, NaHCO; 25.0, MgS0, 1.2, KCI 5.4, CaCl, 2.6 and glucose 11.1. The
buffer was maintained at 37°C and gassed with 5% CO; in oxygen. Indomethacin (2.8uM)

was added to the Krebs solution to prevent development of smooth muscle tone due to the



(PBS) containing 5 mM EDTA to renove any adherent cells. Cells that had

m gr at ed wohwaagbisgzhe filter were pelleted by centrifugadwsE20@000g0f or 5
mns at roomtenperature) and the filter renoved and the supernatant
transferred to each well of a 96-w@Pl plate 10 (Costar). The pelleted cells
were |ysed,by. the addition of 28 | Bg _cont aining 0.5%..Triton x100

ol | owec By ting! Eyaras eiars adsts s oSt Fyepdta pt v dded <o
t he supepiallel hingsth Svifd WIAkE, dife @A 2® bh OFmel Beah iigtentas fetbethhdiues
according to the nethod of Strath et al., J. Immunol, Methods, 1985, 83,
209 by nendthe othgr taosstatignary suppertdx thesganchath.vChyngen in isemstiisdornetwere. 15
Conmpounds. of, the anpl es, we nd to b tagoni sts of eotaxin nediated
human eogqcmglshppZf%ﬁlg.ﬁtge[lsg}c%m%ﬁa{ﬁeﬁlcglgﬁg%cﬁf(}eg%]i on response to eotaxin was
shi ftsd Eﬁpérﬁﬁgmdl'?gﬂbcdﬁ the control curve. Measuring the concentration of

eotaxin required to give 50% chenotaxis in the presence or absence of
conmpounds enaBt te begmningefeach expfetiment ¢/ fasee efhke weninplied dothettisggmando be

ot o so T AL RN S RSt PO L b Y ienfeuE o or
eot axi n. i suﬁ&qu&ﬂﬂynl duiibitivs Ristibfgk édneemeaiod>HeSr@/[A)) caxvarmlse,

Harrison, RWS., Carswell, H & Young, J. M (T198'4) Eur opean J.
Phar nmacofenstragted auh3 legmouit ingrements inrachtisfien-Thgtissusy wee thes wyashed aw504)

illed ical di i the. d. Aft
o1 ol nguiiexiuilh 40 bl Bl BrogBRfol Wi Gk IVSOERRt FIRITC o1 11 ng
segnment speishing Bh @Rubatidn peridd JTF0ISnkveslS s@ddd B chiid® ored @1l 30
organ bat hs containing Krebs-Henseleit solution of the follow ng

conposi t highnfipgy) : NaCl 117.6, NaH2P04 0.9, NaHCO8 25.0, MySM41.2, KC 5. 4,

Cad 2 2.6 and C fer S L } assed
with 5% CO2 i ﬁg%%g}éﬁ ,re]sijﬁxésoe rsreqéﬁ%ﬁ%ﬁlfdﬁg ?%%\?Um\jmasgéa%f&gg%E%%P%éz’%g%g&éoI ution
to preveDatad@vBsgpment of snmooth nuscle tone due to the WO 20051073192

PCT/ SE2005/ 000110, 70 g;nt hesi s_of cycl o-ox i%znase ‘products, The tracheal
ri ngkd wer e subjesianta &/ Ldayrysdnata ajeanplysed 16 doa mEDoses of psnalingdhe
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r ecor ded Agfini®r @A3)VithesIE e combbdids RRe aibveéduenty edleelaed wBinptRefdllRdal

protocols
equation:

log(r-1) = log[B] + pA,
20  where r =[A]s 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 51
25 Histamine H1 receptor binding activity of compounds of the invention was

assessed by competition displacement of 1nM [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 (Euroscreen SA, Brussels,
Belgium, product code ES-390-M) in assay buffer (50mM Tris pH 7.4 containing 2mM
30  MgCly, 250mM sucrose and 100mM NaCl) for 1 hour at room temperature.
The following compounds of the invention gave inhibition of [3H] pyrilimine

binding:
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16 7.6 18 6.5 20 6.7 24 7.7 257.8 27 6.6 28 7.4 316.8 37 6.7 39
6.9 42 6.9 44 7.9 45 7.2 72 The clains defining the invention are as
folloms 1. A canmpound of formula (I): OHO0O R ~0 CN-CH2----CH2-N 11 R3
(1) /| HRzZ wherein: 5 R is phenyl optionally substituted by hal ogen,
cyano, C 4 alkyl or Cl4 haloalkyl; R2 is hydrogen, Cl.6 alkyl or C3.6
cycloal kyl; and, R3 is a group havingzan NH or OH that has a cal cul ated or
measured pKa of 1.0 to 8.0; or a pharmaceutically acceptable salt thereof.
2. A conmpound of formula (1) as claimed in claiml wherein R is phenyl
subst i t utfhelchimstdefimng the inyention argrastfollows: of hal ogen, cyano or C, 4 aIkyI 3. A
conpound of fornula (1) as clanmed in claiml or claim2 wherein R
phenyl substituted by one or nore of chloro or methyl and optlonally
further dubstAtcompebndpf fompaladl): 4. A conpound of formula (1) as clainmed in
claiml or claim2 wherein R is 3 4 chloroph+5§5

I

2- et hyl - 4- chlorophe thyI chl or ophe , . 2-methyl-3,4- 15
di chl orophenyl or :,2,?1 I-3- R’ A coggound of formula
(1) as clained in any one\ of he precedi ng cl ai wher ei n i's hydrogen.
wherein:
5 -~ R'is phenyl optionally substituted by halogen, cyano, C,.4 alkyl or Cy4 haloalkyl;

R? is hydrogen, Cy.¢ alkyl or Cs.¢ cycloalkyl; and,
R? is a group having an NH or OH that has a calculated or measured pKa of 1.0 to 8.0;

or a pharmaceutically acceptable salt thereof.

2 A compound of formula (J) as claimed in claim 1 wherein R' is phenyl substituted with one,
(0 two or three of: halogen, cyano or Cy4 alkyl.
3 A compound of formula (f) as clamed in claim 1 or claim 2 wherein R’ is pheny! substituted

by one or more of chloro or methyl and optionally further substituted by fluoro.

4, A compound of formula (I) as claimed in claim 1 or claim 2 wherein R' is 34-

dichlorophenyl, 2-methyl-4-chlorophenyl, 3;meﬂ1y1-2,4-dichlorophenyl, 2-methyl-3 4-

L5 dichlorophenyl or 2-methyl-3-chloro-4-cyanophenyl.
5. A compound of formula (I} as claimed in any one of the preceding claims wherein R? is
hydrogen.
6. A compound of formula (I) as claimed in any one of the preceding claims wherein R’ is a

group having an NH or OH that has a calculated or measured pKa of 3 {0 6.5.

200 7 A compound of formula (1) as claimed in any one of the preceding claims wherein R? has an

acidic NH that is part of a ring or part of a substituent on an aryl or heterocyclyl ring.

8. A compound of formula (I} as claimed in any one of claims 1 10 6 wherein the R’ has an

acidic OH that is a substituent or part of a substituent on an aryl or heterocyclyl nng.



6. A compound of fornmula (1) as clainmed in any one of the preceding clains
:wherein R3 is a group having an NH or OH that has a cal cul ated or neasured
pKa of 3 to 6.5. 20 7. A conpound of fornula (1) as clainmed in any one of
the preceding clainms wherein R3 has an acidic NHthat is part of a ring or
part of a substituent on an aryl or heterocyclyl ring. 8. A conpound of
formula (1) as clainmed in any one of glains Ito 6 wherein the R3 has an
acidic OH that is a substituent or part of a substituent on an aryl or
heterocyclyl ring. 73 9. A conpound of formula (1) as C|9IﬂEd inclaim?7
or clai m98 whércempouRd of fmula (Aey¢laired dp eltiat 7 orickimp Revhpreiok” hrapnehyiting . A
conpound of forFu a ﬁ‘%mﬁé claimed in claim7 or claim8 wherein R3 has a
het er ocycl yl ﬂﬁ'W'ﬁ furyl, thienyl, pyrrolyl, 2,5-dihydropyrrolyl,

t hi azol yl, 2-oxo-2, 3-di hydro-1,3- 5 thiazolyl, isothiazolyl pyrazolyl

oxazol yl , .i soxazol yl ., i.;i da | ,abr id i i

A corrpguﬂg“ ofAfCB?’Héf"g O{?% @?b{ﬁfﬁgﬁéfﬁ%%?gpéﬁg}ég%ge i}p%o hg?e% g@f ei n R3
has an aci di CringNtat iaaﬁuyu Sthieayl! pﬁ%o §Bldﬁlﬁrbﬂo¥yrﬁdlﬁ§ﬂixizulyﬁct-oxo-23 dihydro-1,3-

2- oxo-thiazol -5-yl, 2-o0xo-oxazol - 2- 0X0- im dazol -5-y

1H 1, 2 3-tri athisrolyl, yeothiapokyk ceyrasplyl, ménow,dns@@wlﬂd ipidzzoyl, tr@ﬂéyld PyEDY! 1t O
1,2, 3 6- tetrgip I’(%B%I’Imdln 4-yl, 6-o0xo-]H 1, 6-di hydropyridin-3-yl or

OH- t et r azol hg. 12. A corrpound of formula (1) as clainmed in claim?7
or claima$8 wherel n the R3 has a heterocyclyl ring that is optionally

substituted b fluoro..chlor Cl4 a | kyl .14
fl uor oal ﬁzgl ’é P %gfgopﬁu’ﬁg?h%a %W)? eo@falﬁlsﬁﬂg hﬁ%/ Tl ocH
cycloal kyl, cyBN@at §(ﬂ1261Ch ﬁltﬁl)k)édxﬁsnmfedﬁ( 6o2idedl,5-4, s'z‘.ldfdv!-lo)cazol\LS-=yIl,&-ox%-=
conmpound of formula (1) as clained in any one of clains Ito 6 wherein R3

is:  2-oxo-t Himigasel=55yly | lﬁd\ﬂ,%@a@lé‘cﬁht a"’biﬂ(sg Hi-d dtdilprapyiigianradti ngo<imet i uent
in th[% 4- posj

wi t hdraw ng Slj% ?:E?trglemidr nﬁﬁﬁéy 3 ?0&80]2? ¥| ony &Oﬁﬁ&i&g"@ ?llrl azoefi)rgﬁO 15!

havi ng a sui tradgl e substltuent in the 5-position;

4-oxo-] H 1, 4-di hydropyridin-3-yl having a suitable el ectron withdraw ng
substituent in the 2-position;

2, 6-di ox.| HA camﬁolﬁtdtcﬁ’[ foahyia (Dpasr élaiivdll rin 4iajth haw iclagm 8 suhe:te&bthe Rlubst # t uent
in the 3- 25 positi optiQn subs tuted i n one or th ring
posi ti ons; etiasyg A Fideia e a@x Rihed D¥: Figoronghlros Broms o afde Cron

Wi thdraw ng  cycloalkyl, CM fluoroalkyl, S-R* (wherein R* is Ci4 alkyl, C,4 fluoroalkyl or Css

15 cycloalkyl, cyano, S(0),{C; 4 alkyl) or S(O)NH(C;.4 alkyl). ~

13. A compound of formula (1) as claimed in any one of claims 1 to 6 wherein R®is:

o 2-oxo-thiazol-5-yl having a suitable electron withdrawing substituent in the 4-
position;
® 2-oxo-0xazol-5-yl having a suitable electron withdrawing substituent in the 4-
20 position;
* 1H-1,2,3-triazol-4-yl having a suitable substituent in the 5-position;

® 4-oxo-1H-14-dihydropyridin-3-yl having a suitable electron withdrawing
substituent in the 2-position;
o 2,6-dioxo-1H-1,2,3,6-tetrahydropyrimidin-4-yi having a suitable substituent in the 3-
25 position and optionally substituted in one or more other ring positions;
e 6-0x0-1 H-1,6-dihydr6pyﬁdin-3-y! having a suitable electron withdrawing
substituent in the 2-position and/or the S-position and optionally substituted in one or
more other ring positions; |

. 6-ox0-1H-1,6-dihydropyridin-3-yl having CH,CO:H on the ring nifrogen and



substituent-in the 2-position and/or the 5-position and optionally
substituted in one or nore other ring positions; _
6- oxo- 1H 1, 6- di hydropyridin-3-yl having CH2CO2H on the ring nltrogen and 74
optionally substituted in one or nore other ring positions;
2Htetrazol -5-yl; a CO2H, C}QCIQF105 OCH2CO2H group on an optionally
substituted phenyl, optional Iy subs #t ut ed CH2Ophenyl or optionally
substituted naphthyl ring; or, 5 an NBS(O) 2(Cl4 al kyl) group on an

optionally substlwﬁbgg}y%ﬁmédqn &g&my&héflnn bbdMbnsOr . Where possible, a
tautonmer thereof, "14 A’conpound of fornula % as claimed in claimi13

wherein R3 is: 2-IH«ethitldzdl - 5-yl having a sw tabl e eI ectron w t hdraw ng
substituent in the 4- 10 03|t|o g ;ng 3-triazol - i}bhawn a swtable
substituent #n t ek OQ A-Bef %‘rOCH QeRogrenp P“@“dPIPHPB? sHostituted FheRYinavi ng
Cl A fluoroal kyl A
conpound of for cfptl‘c\s?{zﬂi;s}(@g%sﬂtg EB?:}? ?fc(fmﬁ{bn%gy%;ﬁerel nﬁ%ﬁ#y?ﬁhg, %g

2- 0x05 t hi azok- 5- yin WES{OGCH3 %5011 h bfitndilpabktitited ;aromatic heterocyclyl
IH1,2,3-triazol -4-yl %% ng CF @2 F5 SCﬂISZtB SCH2CF3 or SC2F3 (for exanple

CF3 or SCH2F3) ifnghe 5-position; or, 6-oxo-1 H1,6- di hydropyri di n-3-yl
havi ng CF3 o& %é:?gb@ﬁehgtaamﬂl%?ﬂ\y ; or a phar maceujtl cally acceptable

salt thereof. nd of formula (1) as clainmed in claim 15
wherein R3 is 20xoth|azol 5-yl having CF3 or C2F5 in the 4-position; or

a phar euti caII I salk; hereg cormpound of formula (1)
as cl ainﬁéd |ﬁ 3%’9 é?gc%‘agéﬁ +&'t33 éa? grwtjahfz’rﬁmt 3e§)2 hydr oxy group has
the stereochem stz ykosthnysl-sba! ivin §I1Qs&itaﬁle%le@ohhﬁnﬁr%hg Rabstithnt M2thel4-12 25

75 .18, A conpound of formula (1) which is
10 position;

® 1H-1,2,3-triazol-4-yl having a suitable substituent in the 5-position; or,
® 6-ox0-1H-1,6-dihydropyridin-3-yl having Ci-4 fluoroalkyl or cyano in the 2-

position or the 5-position.

15. A compound of formula (1) as claimed in claim 14 wherein R? is:
15 ] 2-oxo-thiazo}-5-yl having CF; or C;Fs in the 4-position;
) 1H-1,2,3-triazol-4-yl having CF3, C;Fs, SCF;, SCH,CF;5 or SCyF; (for example CF;
or SCHyF,) in the 5-position; or,
. 6-oxo-1H-1,6-dihydropyridin-3-yl having CF; or C,F s in the 2-position;

or a pharmaceutically acceptable salt thereof.

20 16. A compound of formula (I) as claimed in claim 15 wherein R® is 2-oxo-thiazol-5-y! having

CF3 or G;Fs in the 4-position; or a pharmaceutically acceptable salt thereof.

17. A compound of formula (I) as claimed in any one of claims 1 to 16 wherein the 2-hydroxy

group has the stereochemistry shown below:

R C /<c N—”—R ()

25



“N-{(2R) - 3-[ 4- (3, 4- Di chl or ophenoxy) pi peri di n-1-yl ] - 2- hydr oxypr opyl ) - 6- oxo- 2-
{(trifluoromethyl)- 1,6-dihydropyridine-3-carboxam de;

N-((2R)-3-[4-(2, 4-Di chl oro- 3- net hyl phenoxy) pi peri di n-1-yl|-2-hydroxypropyl} .
-6 5 oxo-2-(trifluoronethyl)-1, 6-di hydropyridi ne-3-carboxan de;
5-]13rono-N-{(2R)-3-[4-(3, 4-di chl orophenoxy) pi peri di n-1-yl ] - 2- hydr oxypr opyl )
. -6-0x0- 2-(trifluoronethyl)- 1,6-di hy ropyri di ne- 3- car boxam de;

N-{(2R) - 3-[4-(3, 4-Di chl or ophenoxy) pi peri di n-1-ylj-2-hydroxypropyl }-2, 3-di hy
dro-'2- oxo-4-(trifluoronethyl)-5-thiazol ecarboxani de; to

N-{(28) - 3] 4-4 GorfipoRh b8 fORMRNENaNeniDi per i di n-1 -yl J- 2- hydr oxypr opyl } - N- net hy!
-2- 0x0-4-(trifluoraonet hisl, 3} 2, ﬁ%\%dry,dr 0-1,3-thi ggol e- 5- car boxam de;

N-{ (2S) - 3- [ 4-N¥-42R)Bild(-Prcblorep WP‘EF@%W}]&IH PHPTRPYEP1OKO2: hy dr oxypr opy!
)_ N- . 1 Edi ara fq

met hyl - 2- oxo-(ﬂj-ﬂfjﬁoln}e‘hagrlé?_rr%%dﬁpﬁ’%?%g’ é?ﬁ‘;"ﬁnéfer , 3-t hi azol e- 5- car boxani de;

N-{ ( 2R) - 3- [ 4-K-32R)-Bil& R, bPisploenbrogthgipbenokPpiperiding L 1] 2-hydoypeppyibpy| ) - 2- oxo- 4
15 (pentafl uor oet - - gi =t hi azol e- 5y car boxam de;

N-{(2R) - 3-[ 4-ngﬁﬁﬁ%w?ﬂgﬁ%ﬁﬂ?ﬁ@ﬁ;&ﬁ%ﬁ@%ﬁ%ﬁwﬁiﬂz 2- hydr oxypr opyl ) - 5- net hyl
-1 H 1, 2, 3-t riBaaloN-42RR-Phistdickdorophenoxy)piperidin-1-yl]-2-hydroxypropyl }-6-oxo-
N{(2R)-3-[4-(2, 4- Divgaﬂ gr.g?&- nmet hyl ‘%henxgipyg pi. erﬂji ny I ypropyl)

-yl J- 2- hydr ox&-{tifbisyamethivh: 1 ¢rdibydypnytidpe-3-carboianide; 7 ol e- 4- car boxani de;

5 NI (2 T . T .
o oxo 20 2 (LI Dics Py AR RRaRi L DR ol L Sy r oy
ﬁ- ((j,yano-_N- (( fdibAQﬁKﬁe(oﬂw&yﬂ}S?lﬁhnﬂmﬁzﬂjaﬁdwl phenﬁx%;) pi peridin-1 -yl Ib 2- .

5 a0 N { RS Gl RO 2 R RS8R oy pr opy 1
6- 25 2- Liged j Jdl-NeRaB RIDQKRTLARE:

5- C(),});gno- N-{ F%gzﬁiggg‘e%yg??@ﬂyggjﬂ%ﬁmt h?lr pﬁenﬁgg{?ﬁ%’i{f&eri di n-}ldlgyl J-2-
hyd |/} 2. Apiehtgno=3ymeshipheneryininatidig 2-hydoporenyiidd- N
({20371 G PGB Bt b DR oPY -5 ot -2
, 6-dioxo- 1,2,3,6-te raﬁ ropyr %%in -z?-éap%oxam' e; '

N-{ (2R) - 3- [ 4-N-§2B)-Bi4(cr-Dichleropbopppippsridin- kryl)-23hydroRyring)edepar-6py| ) - 2, 6- di oxo

ey 2o RN Yokt R R e £ oo
i N-{(2R)-3-[4-(3,4-Dichlorophenoxy)piperidin-1-yl]-2-hydroxypropyl} -5-methyl-1H-
1,2,3-triazole-4-carboxamide;
N-{(2R)-3-[4-(2,4-Dichloro-3-methylphenoxy)piperidin-1-yl)-2-hydroxypropyl} -5-
methyl-1H-1,2,3-triazole-4-carboxamide;
5-Cyano-N-{(2R)-3-[4-(3 4-dichlorophenoxy)piperidin-1-y1]-2-hydroxypropyl} §-0x0-
2-(trifluoromethy!)-1,6-dihydropyridine-3-carboxamide;
5-Cyano-N-{(2R)-3-{4-(2 4-dichioro-3-methylphenoxy)piperidin-1-y1]-2-
hydroxypropyl}-6-ox0-2-(trifluoromethyl)-1,6-dihydropyridine-3-carboxamide;
5-Cyano-N- {(2R)-3-[4~(3,4-dichlorophenoxy)piperidin-I-yl]-2~hydroxy15ropyl}-6-07{0-
2-phenyl-1,6-dihydropyridine-3-carboxamide;
5-Cyano-N-{(2R)-3-[4-(2 4-dichloro-3-methylphenoxy)piperidin-1-yl}-2-
hydroxypropyl}-6-0xo-2-phenyl-1,6-dikydropyridine-3-carboxamide;
N-{(2R)-3-[4-(3 ,4-Dichlorophenoxy)piperidin-1-yl}-2-hydroxypropyl} -3-methyl-2,6-dioxo-

25

1,23 ,6-tetrahydropyrimidine-d-carboxamide;
N-{(2R)-3-{4-(3,4-Dichlorophenoxy)piperidin-1-y1}-2-hydroxypropyl}-2,6-dioxo-3-
(2,2,2-triflucroethyl}-1,2,3 ,6-tetrahydropyrimidine-4-carboxamide;
5-Cyano-2-cyclopropyl-N-{(2R)-3-[4-(3,4-dichlorophenoxy)-1-piperidinyl]-2-

30



.76 hydroxypropyl]-1, 6-di hydro- 6- oxo- 3- pyri di necar boxai ni de;
©5-Cyano- 2-cycl opropyl - N-[ (2R) - 3-[ 4- (2, 4-di chl or o- 3- net hyl phenoxy) - 1- pi peri d
~inyl]- 2-hydroxypropyl]-1,6-dihydro-6-oxo-3-. pyridi necar boxani de;
N-{(2R)-3-[4-(3,4-Diclil orophenoxy)pi peridin-I-yl]-2-hydroxypropyl}-6 5
[ (et hyl sul fonyl)am no]-4-(trifluoronethyl)nicotinam de;
N-{(2R) - 3-[ 4- (3, 4- Di chl or ophenoxy) ¢ peri di n- 1- yl ] - 2- hydr oxypr opyl }
- 5-

[(2,2,2- | ifluoroethyl)thio]-1H1,2,3-t iazole-4-carboxani de;
4-[([(2R)-3- [4-(3, 4-Di chl or ophenoxy) pi perldl n- |1 -yl]-2-hydroxypropyl }
am no) - cambd]uwp}opil]-dérﬂﬂh)ﬁm—@omii-ayn hipcarhoxamide;

2R) - 3-[ 4- chl oro r | }-2-
%Eme% hyl guﬁ@ﬁ%"?ﬁ lc??&ip 74 Qﬁ%{ﬁj%){?& ﬁ%ﬁlﬁ@f#m¥&bpﬁﬂm§a&1 %x%dolgmbg)xam de;
N-{(2R) - 3- Myﬁx%xﬁﬂé;@ﬂa @dmﬁ@ﬂionhem@x&mmarmﬁmm | - yl] 2- hydr oxypropyl }-2-0
x0-4 (trifluoroneth -t oIeSCa xam de; .
[5-[ ({(2R) M{RA-IH- 4@*&‘!4%&&?5 p@]’%yﬁf’ﬁm 2é)

fy ds oxypr 0Meh@ﬂmmﬁﬁﬁmw&dm&raff@nyﬁn&atﬁfaﬁﬁdeg)r onethyl) pyridin-1(2H)-yl]ace
I C acCl d,
N {(2R) - 3- M{(@B),-MMBBﬁm’idﬂwommmwﬂhaﬂev&y%bm@rmml} t5-2.2.22- hydr oxypr opy! )

N (2R3 ub%e%?'éﬁ@'ﬂ} SRR B BB Eh'y?f"'zeh?d?ii%ﬁ?y?? 4420

fluor ophenx gxyg 24-Dishidrvphesond)pipetidih-aagleh $dthid
N-{(2R)-3-[ } 4 -(cl i.lor o%lﬁlenoi);ll%sl perlzy(ljJI 3Iﬁtr-y ]-2- hydf)oxypr opyl }-5-(4-
f1uor ophenyﬁbom’ﬁhlinaﬂh@m? #§id7 0l e- 4- car boxami de;

o 4800 Ut PR BREl G DO AR BB nddrob 2 e Vs P 2O

(N{((f2|S) 3- I[(me(l@lsdlfdi)ybhmwbﬁuﬁlqup)qmyﬁdr3-ﬂi|amelb~55chz]bemgcjr oxypr opyl } - 2- oxo- 4-
rifluoro azo oxai i
(25) - 3- [ 4- SF E(%%@%@i?hfcvgﬁ ﬁ’éfﬁ‘l} 9?‘;1?8’? “HF'HJT %{“ﬁmﬁg’/ }8>&¥BE40pyl) N- et hy

| - 2-o0xo0-4 t(,ﬁﬁdrglhg,t%,p]pmmy&b-123,.ﬁrag¢1élyxémo,1mﬂat hi azol e- 5- car boxam de;
N-{(2R) - 3- F { hl.oro- 3-nmet h phenoxyig_l peridin-1- yI ] - 2-hydr oxypropyl)
-2- oxo- 4- {(¥K (?f{h%f”()ﬁ?’r‘?é?lﬁ]y?‘)op@ng"y ipgAdo-11)-2- t hi azol e- 5- car boxani i de; 30

N-A{L2R) - 3- [irb3plol PitndiecARgRR RRBAXHRbBRE L) Sk RrRyMeoxy Propyl } - 5-
acid; .

N-{(2R)-3-[4-(3,4-Dichloro-2-methylphenoxy)piperidin- l-yl]-2~hydroxypropyl}-2-

0%0~-4- (mﬂuoromethyl)-E 3-dihydro-1, 3-th1azole-5-carboxalmde,

N-{(2R)-3-[4-(3,4-Dichlorophenoxy)piperidin-1 -yl]-2-11ydroxypropyij -4-(4-

fluorophenyl)-2-0x0-2,3-dihydro-1,3-thiazole-5-carboxamide;

N-{(2R)-3-[4~(3 4-Dichlorophenoxy)piperidin-1-yi}-2-hydroxypropyl} -5-(4-

flnorophenyl}-1H-1,2,3-triazole-4-carboxamide;

20

N={(2R)-3-[4-(3-Chloro-4-cyanophenoxy)piperidin-1-yl}-2-hydroxypropyl} -2-oxo-4-

{triflucromethyl)-2,3-dihydro-1,3-thiazole-3-carboxamide;

25 N-{(28)-3-[4-(3,4-Dichlorophenoxy)piperidin-1-yl}-2-hydroxypropyl } -2-oxo-4-
(triflucromethyl)-2,3-dihydro-1,3-thiazole-5-carboxamide;
N-{(25)~3-[4-(3-Chloro-4-cyanophenoxy)piperidia-1-yl}-2-hydroxypropyl}-N-methyl-

2-oxo-4-(triftuoromethyl)-2,3-dihydro- 1,3-thiazole-5-carboxamide;
N-{{2R)-3-[4-(2 4-Dichloro-3-methylphenoxy)piperidin-1-yl}-2-hydroxypropyl} -2-
oxo-4-(triffuoromethyl)-2,3-dihydro-1,3-thiazole-5-carboxamide;

%0 N-{(2R)-3-{4-(3-Chioro-4-cyanophenoxy)piperidin-1-yl}-2-hydroxypropyl}-5-

isopropyl-15-1,2 3-triazole-4-carboxamide,



1, sopropyl “1H 1, 2, 3-tri azol e- 4- car boxani de; 77

lf_N-{(25) 3-[4- (3 ChI or o- 4- cyanophenoxy) pi peri di n-1-yl]-2-hydroxypropyl }-5-
:Isopropyl N-net hyl -]1H 1, 2, 3-t hazol e- 4- car boxanm de; N.
{(2R)-3-[4-(3,4-Dichl or ophenoxy) pi peridin-1 -yl]-2-hydroxypropyl)
-2-0x0-4-(2,2,2- trifluoroethyl)-2,3- (;}I hydro- | ,3-tliazol e-5-carboxam de;
5.

N-((2R)-3-[4-(3, 4-Di chl or ophenoxy) pi peri di n-1-yl]-2-hydroxypropyl }-2-oxo- 4-

[om) - 3. [ 4 (FACS O e AP B R S v bopi Soy 1 1 - 6- oxo- 2-

(pent af | uor o&tdpydp m:&u@n nZdr PR azsle-neaBopmidzoxani de;
N-((2R)-3-[4 eri.din-|

125 hyelt OB PRB AP Kk Bp Derids Lol 2 by ey prapl}-2-o0ePBdxan de: N
{(2R) 3-[4- ( ]ﬁ?@%ﬁ@o{ip_&m?&g ?g)ﬂgfa&g“q oneJ 2hydr oxypr opyl } - 2- oxo- 4-

(trifluoronet I hydr o 3 oxazo -5-caf boxam de;

(N;{( %2:3) 3- [4tf(’ -3(245- ?F[frﬁ! %D@Mbmmzmmdugim]ﬁ-?@wﬁmw}@wwopyl} 5-
rifluorone e;4:C oxamm de;

N-{(2R) - 3- [4%%‘12&2[1‘8#1‘%? Zﬁé@%"lff%@ QA F. yI ] - 2- hydr oxypr opyl } - 5-

thyl (met hyy. ggm&]ﬁiww 4- Bfﬁhmﬂiphérﬂy)% ﬁ&lcﬁf -1 S/H-Qq{y@roﬁyﬁréﬁdh}lﬁ-%%gﬁ

[ me
N{(2R)-3-[4-( | or 0- 4- cyano- 2- ne phenoxy) pi peri din-1-yl]-2-hydroxypro
pyl }- 2-oxo- @qmﬁnﬁnoabylbhétmmpw@dww@m iffe;3- t hi azol e- 5- car boxani de;

{(

N-{(2R) -3-[4- 1}-5 20
(L1111 vor ooty B EHERRRAERM YRR Srfiatrbn - YL ARG O )
ﬁ cci:hl @F 0- 5- [l(l{H 222)3—&3&2[)14—4(@:174:;::;1111(1@ or o- 2- net hyl phenoxy) pi peri di n-1-yl]-2-

r oxXypro n20| C. acj
4 O o o3 1 (TR DN B by e Bk 1 -y1 - 2-
hydr oxypr opyl (hﬂ%ﬂi‘om@m?lémbmh@didmmmﬁle&cdaﬂmx&ﬁ e;

4- Chl oro-3-[ 2- di chl or 0- 2- met hyl phenoxy) pi peri di n- 1-yl ] - 2-
hydr oxypr opyI N- }1%%4'@ ‘{)Q @PWBWP’B@WEW@ lablﬂ'a'hydfoxwmpy}?

{2-Chl oro- [( sy IHH(132 -ﬁﬁgk&glhg o:%mfﬁ%t hyl phenoxy) pi peridin-I-yl]-2-

hydr oxypr opyl} am no)car on enoxyjaceti c aci
ﬁ 52 k(?{ (2R) - 3‘#[(2131 BlUEE- l@lhfl/lorophemxmmmﬂdmweﬂ]ﬁ-mydmwop@l}n&I -yl]-2-
ydro

(31 (1 (o 4 e St RO AT PPl 11 2.

N-{(2R)-3-[4-(3-Chioro-4-cyano-2-methylphenoxy)piperidin-1-yl]-2-hydroxypropyl} -
2-oxo-4-(triflucromethyl)-2,3-dihydro-1,3-thiazole-5-carboxamide; h
N-{(2R)-3-{4-(3-Chloro-4-cyanophenoxy)piperidin-1-yl}-2-hydroxypropyl}-5-
{trifluoromethyl}-1H-1,2 3~triazole-4-carboxamide; '
2-Chloro-5-{({{(2R)-3-[4-(3 ,4- dlchioro-ZZ-methylphenoxy)plpendm-1 -yij-2-
hydroxypropyl}amino)carbonyi)benzoie acid;
4-Chioro-3-[({(2R)-3-{4-(3,4-dichloro-2-methylphenoxy)piperidin-1-yl]-2-
hydroxypropyl}amino)carbonyl]benzoic acid;
4-ChIor0-3-[2—({(QR)—E—[4-(3,4-dichloro-2~meﬂnylphenoxy)pipeﬁdin-1—yl]—2-
hydroxypropyl}amino)-2-oxoethoxy)benzoic acid;
{2-Chloro-5-[({(2R)-3-[4~(3 A-dichloro-2-methylphenoxy)piperidin-1-yl}-2-
hydroxypropyl} amino)carbonyllphenoxy}acetic acid;

 3-[2-({(2R)-3-[4~(34-Dicbloro-2-methylphenoxy)piperidin-1-y1}-2-
hydroxypropyl}amino}-2-oxoethoxy]benzoic acid; or,

- {3-[({{2R)-3-{4-(3 ,4-Dichloro-2-methylphenoxy)piperidin-1-yl]-2-
hydroxypropyl}amino)carbonyl]phenoxy} acetic acid;

20

25
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or a pharmaceutically acceptable salt thereof,



‘hydr oxypropyl ) anuno) carbonyl ] phenoxy} acetic acid; or a pharmaceutically
;acceptable salt thereof, 78 19, A process for preparing a conpound as :
claimed in any one of the clains | to 16, the process conprising reacting a
conmpound of forrmula (11): J~~ OHR vVvO "( NNCH2--~ CH2-NH (11) ~-/ HRz
wherein R and R2 are as defined in cigaiml|, with a conpound of formnula
(rrr): oL 111 R3 (IlIl) wherein L' is a leaving group, and R3 is as
defined in claim1; in the presence of a base, optionally in the presence
of a coups.i ngA gpeess forpheparingseompawns asiclaimeddn apyoane of B claimp} tosliGne garosestpound

of formula (I ar. a_pharmaceuti ga ageeptabl e salt thereof, as clained
in any one of‘“)ompgflﬂ%re%a’t"gaf?’,np%qgog}béﬂg?ﬁ@t:euti cally 10 acceptable

adj uvant, diluent or carrier therefor. 2&%H A conpound of the formula (1),
or a pharnaceutically gc tabl e salt th¢reof, as clained in any one of
claims | to 17, for ufe’in Yher gy~Ct— R cdriwundNidt {brnula (1), or a
phar maceutical |y acceptabl e t her eof yas cl ai in any one of clains |
to 17, in the manufacture of a nedi canent for use in therapy.

wherein R' and R? are as defined in claim i, with a compound of formula (I11):

5 |
R (ny

5
wherein L' is a leaving group, and R? is as defined in claim 1; in the presence of a base,
optionally in the presence of a coupling agent.
20. A pharmaceutical composition comprising a compound of formula (I), or a pharmaceutically
acceptable salt thereof, as claimed in any one of claims 1 to 17, ahd a pharmaceutically
o acceptable adjuvant, diluent or carrier therefor.

2. A compound of the formula (I), or a pharmaceuticaily acceptable salt thereof, as claimed in

any one of claims 1 to 17, for use in therapy,

22. A compound ef formula (I), or a pharmaceutically acceptable salt thereof as claimed in any

one of claims 1 to 17, in the manufacture of a medicament for use in therapy.



