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.active therapeutic agents dlaii e
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s histidine (4« JS&% s ¢ basic amine, 2- (4-imidazolyl)-ethylamine s& Histamine
A0 g Alle S S oSy comall Aol el 3 2ga 5e 58 5 histidine decarboxylase
0S5 i) (s sl 8. gastrointestinal tract (5 saell sUadll 5 skin 3l 5 lung
3:)“353\ basophils WA 5 mast cells 3l LA Jie  inflammatory cells dsgilall LAY .
il WIS 85 psaall cilyal i o Cageall (e . Histamine oy 508 il ) 5545
g sl Ll A s» Histamine (o (33Ul @UaY! 5 basophils LA 5 mast cells
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oo N W An5e <C g5 e AU Al dguaall GLIYY 85250 gall HI COlEae o

. sneezing _ukaxll 5 itching SHSall

aal LA e el g ALK (e A0 5 WiheS 4% cytokines &  Chemokines
3 neutrophils LA 5 basophils LA ¢ eosinophils A LA 0T WA doaaddl LA
|53 ali Chemokines .Aeliall allai LOA o guiai (81 )50 coall XS5 AN 2Bl g6
sl L e ¢ Badde il yhaily gl el 3 llaDl L)y delidl G Lee -
A delialy Gl A ) @i ¢ allergic diseases uaadll () a5 asthma
. atherosclerosis (i &)l lasi 9 rheumatoid arthritis (oo 3ile g )l Jualiall Cilgall Jie
s 3300 8-14 kDa lifig (e dualiia Aluad e 5 ke b a5 all el o2
Ofic sana I chemokines Aluad and (Say Losiaall cysteine el S8 daul 5
(@ 5 Cys-X-Cys 5 C-X-C) Alnad JAIS ay 6 3p0e 4 COEE by ity Vo
el pmen dilal Gl e lely Jilaill o3 ity o( B 4 Cys-Cys 5 C-C) Aluad

ol AL cysteine Db & i NH g 55 e ool

W e Slhliey somie 48 48LaS L) e g3 C-X-C chemokines
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(iS5 et umyda T elap2i) i oi5 ) RANTES¢ 1-3(MCP-1, MCP-2, MCP-3)

.(MIP-1a and MIP-18) o\ 4ulgalV} dpaaddl LAY a5 g 9 eotaxin

G lisis g 9 <Dlibss (1o de i Jlaty 15 Chemokines LU o ol @ el
s CCRS 5 CCR4 s CCR3 5 CCR2B s CCR2A 3 CCR2 3 CCR1  <Olfiall 2p0a% (o
»3 .CXCR4 5 CXCR3s CXCR25 CXCRI 3 CCR103 CCR9 5 CCR8 s CCR7 CCR6
el o3yt A el gl o Lalls Ay oY) ) gkt Adead B liloa] Jiah Dl ndl

Codlel 5,838 Ll L1 disorders il ) zMle g sae (<5 o Sy

bl o Jleld Luad 5 a8 . Jung 250 SLlelly Loy 485 pme Ay il L)l
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la¥! @Yy heterocyclyl 5 aryl Ela 83 LS — lly coraal b - u‘ G
j S(O),R* j 0X0 j hydroxy j nitro j cyano j halogen b Llaal Jasus
J S(0NRMR" § NRUC(O)NR'R® § NR°C(OR™ J NR'R® 4 OC(O)NR’R®
J Craalkyl § NRZCO,R® § COR? § C(OR® J C(ONR"R” § NR'*S(0),R"
(Cis) alkoxy Cis 3 OCF; s alkoxy Cis o alkyl (Cig) alkoxy Cis 5 CFy
EY) J) cycloalkyl Cs.jo j alkenyl Cy6 j alkenyl Cs j alkylthio Cj.6 j alkoxy
j methylenedioxy j ( oxo j alkyl Cis — Lol Jafuy 4w
j phenoxy j alkyl (C.4) phenyl' j phenyl j difluoromethylenedioxy
j alkyl (CM) heterocyclyl j heterocyclyl j alkoxy (CM) phenyl j phenylthio
bl eVl j phenyl L;i u\ ¢ua ¢ alkoxy (Ci4) heterocyclyl j heterocyclyloxy
j nitro j hydroxy j halogen —3bL L jlaal) Jadid 5 ydla el 3 553l heterocyclyl
) 5 S(ORN(Cralkyl) s S(OLNH(Cialkyl) § S(ORNH; 5 S(O)q(Craalky)
j(R6 ,RS_\anC_\_aJAJA IAS&O)S:\J%A'AI)OTC)SMDSA alkyl Sle gens

C(O)NH, J Cs alkoxy s alkyl Cis § cyano

588 mat of (Sae o3 alkyl il sana ) C(OIN(C)aalkyl) s C(OINH(C,-qalkyl) o
§ NHC(Cyaalkyl) of CO(Craalkyl) § COH o (R® 3R’ 1 obidl prumse s LS dila
g b R? JR? JZ 4 ¢ OCF; S CF5 4 C(0) (Ciualkyl) § NHS(0)(Ciusalkyl)
e Juaie Sy o8 q 3 p of syt dila U1 A gy e R* 57 o Cas 030 S50

¢y ji‘ Ji
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SR R®, R R'®,RY7 RIS RS, R, R, R, R R, R, R®,R7 RS, RS
j halogen —Ib L toal Jade) alkyl Cig j hydrogen ¢ Jradic JSuj A R*
4udi g Jafw) phenyl § CH2(C2-6 alkenyl) P ((Cs-10) cycloalkyl 4 hydroxy
N(Cl-4 5 NH(Ci4alkyl) s NH, 5 nitro § hydroxydd halogen b L lnsl
(R® 5 R® ol ase s LS Zila (583l i (o (Sea 02 alkyl e sana) alkyl)s
S(ORN (Crs alkylly o SORNH(Ci4 alky) 5 S(O):NHz 5 S(O)(Cis alkyl)
S (RO 5 R ol nge 5o LS dila 05Sd mad of (Sas 028 alkyl e sane)
COXCis 3 NHS(0)(Cis alkyl) 5| NHC(O)Ci4 alkyl) s CO2(Cis alkyl) § CHH
) halogen s L ,lia) 4uis s Ui heterocyelyl o OCF; o CFs 4 alkyl)
3 alkyl e seas) ( N(Craalkylyy s NH(Ci4alkyl) sf NH 5i nitro 4 hydroxy
S S(0)(Craalkyl) S (RS 5 RS ol prumge sp LS dila ()5 puad o S
o cfesms alkyl e sane) SO)N(Craalkyl, s S(O)NH(Ciaalkyl) 5 S(O):NH;
C.4 alkoxy j C.4 alkyl j cyano j ( R® 4R’ REY a9 LS dala () Sl aans
o cfan o alkyl Cle sane) C(ON(Cra alkyl)y s C(ONH(Cr alkyl) s C(OINH,
J COyCraalkyl) 5 COH S (( R® 5 RS ol prmse g LS dils (5880 pualy

¢ OCF; 5 CF3 J C(O)(Ciaalkyl) st NHS(O)(Craalkyl) § NHC(O)(Ci4alkyl

5 NRMR"® 5 NRZR? 5 NR'R® 5 NR°R® ) (S lewany o Aliatiay s JSdus
pyrrolidine j azetidine s slac) V = £ (s heterocyclic ddls (jo JSA5 o} NR*R"Y
ol Jadia o Ser ¢ piperazine j morpholine j azepine j piperidine j
Crs Juaiie JSiusf ;8 R® § R § RY scamaall nitrogen (e alkyl Cq — Lot

CH2(Cz.6 j ( Cs.10 cycloakyl j hydroxy j halogen L L laal Jaduy) alkyl
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NH, j nitro j hydroxy ;i halogen —JU L Lol 4uis s Jaiiw) phenyl j alkenyl)
LS il (580 aati of (Sas o3 alkyl e sene) N(Craalkyl)y of NH(C4 alkyl)
S(0),NH(Cy4alkyl) 5 S(O)NH; o S(O)(Craalkyl) of (R® 5 R® I odlef muiase s
e sb WS dila )5S puai o OSea s3a alkyl e sana) S(0)N(Crq alkyl)y s
J C(ONH, § Cis alkoxy o (Ciqalkyl) s cyano s (RS 5 R® 1 odef
05 pat of (Sas 038 alkyl e gans) C(ON(C4 alkyl)y 51 C(OINH(Ci4 alkyl)
NHC(0)(Cre 8 COxCraalkyl) o COH o (R® 3R’ ) oMl munse 5o LS dila
Jasis) heterocyclyl 5§ OCF; o CF; ff COx(Craalkyl) 5 NHS(O)(Cisalkyl) o alkyl
N(Ci4 j NH(C,.4 alkyl) j NH, j nitro j hydroxy j‘i halogen L L loal 4uss e
SRS odel mge g LS ddla (0 i of (Sas ol alkyl e gens) ( alkyl)
S(O)N(Cis 3 S(O)NH(Cy4 alkyl) o S(O)NH 5 S(O)NH(Cy4 alkyl) s ( R®
SRS odel mnge a LS dils (5l i of (Sas 028 alkyl e sens) o alkyl)
4 C(O)NH(Cy4 alkyl) 5 S(O) NH; 4 Ci4alkoxy s Ciqalkyl s cyano 5 ( R®
caige b LS dila (5% it of (Sas o3 alkyl Sle sens) S C(OIN(Cra alkyl)
NHS(0)(Cra § NHC(O)(Craalkyl sl COxCraalkyl) of COH o (RS sR® 1 odel

¢ OCF; § CF; s COx(Ciaalkyl) s alkyl)

j L}.:\J.\..u.a Jsiall 4ale j 4w N-OXIDE }i ¢ benzyl j alkyl Ci6 j hydrogen s R’
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enantiomers Jis) 4ilida 4 jlad dls..ij PLIRENg u‘ OSay ol g1 52 (e Aime LS ja
JS hiy duaall gl pal) .( tautomers j dawnigll 4 jaall @lS yall 5 diastereomers

ol JS5 aie Slalal g 45 jlaall cilS jall 038

P e 3Vl ) ALl Gaes (s iad Ailidl 22

hydrochloride, dihydrochloride, hydrobromide, phosphate, sulfate, acetate, diacetate,

fumarate, maleate, tartrate, citrate, oxalate, methanesulfonate orp-toluenesulfonate.

g1 7Yl (hydrates Jie) solvates JS& e aagi of el gl ¥l il oKay

. solvates 28 JS 8 ¢ g;,-“;“

¢ Jiall Juus e ¢ sa fluorine, chlorine, bromine and iodine. Halogen (sl halogen

.chlorine ! fluorine

Qi s e (o JS35 Ao jiie o) degfine Judls & alkyl bl ci¥lay Cle gans

.methyl, ethyl,n-propyl, iso-propyl or tert-butyl alkyl

381 aalyy alkyl ¢5a (e DS haloalkyl s halogen —b L lasl Jadus alkyl
—b Lobsa) Jafiy  alkyl (Adiaa halogen <3 Guds e (1) GG Jue o)

.CF3 Jall Jpw e o2 haloalkyl j halogen
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O3S Sl (£ ) 1= Y JGal s e (e JSamn alkynyl 5 alkenyl Gile sens
Al gana e JBall Juw Sles ¢ allyl 5 phenyl  alkenyl Gle sena e B e

. propargyl « alkynyl
. phenyl JUdl Jas e t\ Ay Glawaa aal ® 5 naphthyl s phenyl jeay aryl

(=Y Qe Juw e AT Jig) V¥ (g i cycloalkyl Cle sene Clawadll aal
4 cyclopropyl Jiell Juw e & cycloalkyl .mono-, bi or tricyclic (g8 <0
\; JLal e cycloalkyl 4dla . camphoryl j norbornyl j cyclohexyl j cyclopentyl
aldas P bicyclo [4. 2. 0] octa-1, 3, S-trienyl  Jhall Juw e 4Kis) ¢ benzene 4dls

.monocyclic 43l salal s cycloalkyl pdiie pusae 8y .( indanyl 4sls

& LA madies yhae e S gshe Sy slael 1 0 (e dila @ Heterocyclyl
de gasall e sl Baa) s heteroatom 3,0 (e JEY) Lo Aie oy j oAl Al
S-dioxide ;i S-oxide j ¢4 N-oxide j ¢ sulfur j oxygen j Heterocyclyl (je 41820
j ( thiophenyl La.j s 3_2x) thienyl j furyl Jiall Jaw Je 58 heterocyclyl .4

: 5 pyrrolyl

2,5-dihydropyrrolyl, thiazolyl, pyrazolyl, oxazolyl, isoxazolyl, imidazolyl, piperidinyl,

morpholinyl, pyridinyl, dihydropyridinyl

4 indolyl s pyrimidinyl s (6-0x0-1, 6-dihydro-pyridinyl halia 3 Jiall Jaws o)

Lead <y =) benz [b] thieny! P (benzfuryl Lead g ) furyl [ 2,3-dihydroindolyl
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G JBd das e) 2,3-dihydrobenz [b] thienyl j (benzthienyl or benzthiopheny!

o (al-dioxo-2, 3-dihydrobenz [b] thienyl L

Jedl Ju ‘_‘,Jx:) indazolyl, benzimidazolyl, benztriazolyl, benzoxazolyl, benzthiazolyl

Ji) imidazopyridinyl j 1,2,3 benzothiadiazolyl j (dihydro-lH-2, 1-benzothiazinyl
j 1,2,3-benzoxadiazolyl, j thieno[3,2-b]pyridine-6-yl j (imidazo[1,2a]pridonyl
b La,}‘ 9 =2« benzofurazan j 2,1,3-benzothiadiazolyl j benzo[1,2,3]thiadiazolyl
JBll Jass Jle) dihydro - 1 - benzopyryliumyl o quinoxaliny! (2,1,3-benzoxadiazolyl
Jasw o) 3,4- dihydro-1H-2, 1-benzothiazinyl j (chromony! j coumarinyl kL &
&) pyrazolopyridine B (2-dioxo-3,4-dihydro-1H-2,1- benzothiazinyl Lkl & Jbel
3,7- skl & Jhd) Ja sic) purine j ( 1h-pyrazolo[3,4-b]pyridinyl Jbel i
dihydroisoquinolinyl j isoquinolinyl Ji quinolinyl « (dihydro-purin-z,6-dione-8—yl
Jial Juw o) naphthyridinyl j (2h-isoquinolin-lone-yl jhlii (& Jall Juw <)
ic) naphthyridinyl [\ <A] dihydro j (naphthyridinyl [\ ¢A] j naphthyridinyl [Y¢1]

benzothiazinyl j (1H-[1,8] naphthyridin-4-one bl 4 Jeal Qs

P (4H-benzo[1,4]thiazin-3-one-yl bl 8 Joa daw l¢) dihydrobenzothiazinyl 4
(dibenzothienyl Linf a5 ;as) dibenzothiopheny! i benzo[d]imidazo[2,1-b]thiazol-2-yl

D-oxide 5 N-oxide s S-dioxide § N-oxide s
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b S e Bl Ju e s (1) Al Aapall (e S el N-oxide
.1 — oxy-[1,4]bipiperidinyl-1'-yl

U< Las RO 5 R f Cumy (1) Al digmall (e LS e g1 581 gy o33e ali 0
AR el mumge o LS dila (e e > ')&.uRa j alkyl Ci.4 j hydrogen Jiaiic
A ZNR JS0) 550) 48 40 4C0) §COp sa Xt hydroxy 4 hydrogen
}ARZ ¢ heterocyclyl j aryl j alkyl Ci4 j hydrogen s R' ¢Y ;\ s n ¢(CHy)n
aryl bl ¥a — ) e e AL - u‘ Sus ¢ Heterocyclyl j aryl
hydroxy ;\ nitro j cyano j halogen —lb Lolia!) Janus la 55834l heterocyclyl s
S NRUC(ONRZRP J NR°CO)R™ 4 NR'R® 5l OC(O)NR'R’ YS(0)R* 5 oxod
J cor? § cOR® J CONR"R® 4 NR'S(OQ2R7 J S(O)NR'R"
§ alkoxy Crs 5 alkyl (Ci) alkoxy Cig s CF3 § Ciaalkyl § NRZ2CO2R?
alkenyl Ca.6 j alkenyl Cy.6 ; alkylthio Cj.6 ; alkoxy(Cy.s) alkoxy Cis j OCF;
j methylenedioxy j (oxo j alkyl Crq —b Lolaa) Jasa) cycloalkyl Cs.ig j
phenylthio R phenoxy B (Ci4) alkyl phenyl o phenyl 4 difluoromethylenedioxy
heterocyclyl j (Ci4) Heterocyclyl alkyl j Heterocyclyl j alkoxy Ci4 phenyl j
heterocycly 1 §  phenyl bl cNls (e o Cus ¢ alkoxy (Ci4) Heterocyclyl j
S(0)((Ci4 j nitro j hydroxy j halogen—L Lijlial Janud 3 il el 3 055l
alkyl e sans) S(O)N(Cra alkyly s S(O)2NH (Cuq alkyl) 4 S(0)NH, 4 alkyl)
COxCis 3 COH & (R® §R® 1 odef mmge oo LS il () it of (S 03

JCFs 3 C(0) (Cia alkyl) 5l NHS(O)(Cia4 alkyl) § NHC(0) (Cy4 alkyl) 5 alkyl)
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A qQ D eiﬂ:d&:ﬂl&,ﬁfRaJZJq;Qyﬁ\ th@Ra@Rz Ky jeOCF;
jRlé}RlSJRMJRl}JRIZJRHJRIOJR9JR8J R7; Rész ¢ Y }j Vo aaiia JS
Lokaal Jas) alkyl Cie 4§ hydrogen Juaiie JSss «* R%5 R R¥? 4R R
Jagiw) phenyl j CHy(C,.6 alkenyl) j (Cs10 cycloalkyl j hydroxyd! j halogen—L
j N(C,.4 alkyl) j NH(C).4 alkyl) j NH, j nitro j hydroxy j halogen —JL L jLaal
cle yas) S(O)N (Crsalkyl) 5 S(ORNH(Crealkyl) 5| S(O):NH, 5 SO)(Craalkyl
S COHS (RS 5 R® 1 el mmge o WS dils JSa puati of Sy 028 alkyl
J CO)(Craalkyl) § NHS(0)(Craalkyl) s NHC(O) (Craalkyl) s CO(C.4 alkyl)
NH, j nitro ¢ hydroxy P halogen—L L lial Jaiw) Heterocyclyl j OCF; j CF3
S(O):NH(Crs 3 S(O)NH; 5 S(0%(Crsalkyl) 5 N(Crsalkyly § NH(C.4alkyl)
LS Al JK) aat of S sda alkyl Cile sans) S(ORN (Cra alkyl) o alkyl)
J NHC(O)(Cia alkyl) 5 COxCrs alky) § COH J (RS 5 R® 1 odel umge
NR'R?  NR'R® Uiy JSés 4 ¢ OCF; o CFs 5 C(O)(Craalkyl) 5§ NHS(0)y(C).4 alkyl)
heterocyclic 4ila Juaiie JSdys JSE ) See NR'SR J§ NRMR" J NR'R"
j azepine j piperidine j pyrrolidine j azetidine 3 elac) V—¢ (e (S0
nitrogen & Ciq4 alkyl — \.,: sboal 5aY) Jasusy o piperazine ; morpholine
halogen—L Lol Jasud) Cig  alkyl Jeadie JS& 8 RP 5 R 5 R tCamnll
halogen—Jb L sl Jaguy) phenyl «NH;(Cas alkenyl) ¢( Caio cycloalkyl hydroxy j

}i NH; j nitro j hydroxy j

LS Ails (<8 aati of (Sa o3 alkyl e sana 5 ) N(Craalkyl), i NH(C alkyl)

S(O);NH(Cy4 alkyl) s S(O)NH, 3 S(O)x(Craalkyl) o (RS 3R® 1 odlel mumse 5

yyvy



Sy -
e ge sb LS il S iy o cfa e alkyl e sanas) S(O)N(Crs alkyD: o
J§ coNH, J Ciu alkoxy § Cis  alkylsd cyano § (R® 5 R® I el
<) ns (of (Sepoda alkyl e sana 5) C(ON(Crsalkyl): § C(O)NH(C,.4 alkyl)
NHC(O)(Crs § COxCraalkyl) s COH (R® 5 R’ ool rumsa 5o LS dila
Heterocyclyl o ( OCFs § CF; § C(O)Cia alkyl) 5 HS(O)(Ci4 alkyD S alkyl)
j NH(C,.4 alkyl) j NH, j nitro j hydroxy j halogen —L L,lial Jagw)
1 el pmge g LS dila S0 s o cSaroda alkyl Cle sana 5) N(Craalkyl)

J S(0);NH(C14alkyl) o S(0):NH, 5 SOR(Craalky) § (R® 5 R’

canse s LS dila JS) punly o S oia alkyl Gile sana 3) S(0)N(Ci alkyl),
j CO)NH; j Cis alkoxy j Ciq  alkyl 4 cyano B (R® 5 R° oSl
JCil s of ¢Sepodn alkyl e sana 5) C(ON(Craalkyl); j C(ONH(Ci4alkyl)
NHC(O)Crs 3 COxCiaalkyl)s COHS (RS 5 R® 3 odel mnse s LS dila

hydrogen s R® ¢ ((OCF; s CF3 s C(O)(Craalkyl) s NHS(0)x(Cis alky) S alkyl)

e o Lo A pial 40§ 41 Neoxide o ¢ benzyl o Cig alkyl
0 X o sy (1) bl Arpall e US e g1 581 i (5 3T Aali 0

S ( phenyl Jaall Jam o) Gl aryl bl cNla ol gl ) Al cils o
nitro j cyano j halogen — Jaadie JS3u5 Lladl Jadud R? 4 R' 1 heterocyclyl
J NRCOOR § NR'R® J OCONR'R® § S(O}R' § oxo s hydroxy s
§ COR?® J CONR™R® f NR' S(O),R" § S(O):NR“R' § NR''C(ONR"R"

alkoxy 5 (Ci) alkyl Cis alkoxy o CF3 § Cig alkyl  NRZCO,R” 4§ CORY
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SRMSRPSRZG RS ROSRO GRS RS RO R ¢ ¥ 500 o+ a P OCE: S Crg
alkyl Crs s hydrogen ¢ Juaiie JS3ry & R? SR sR®SRY5R SRR R
hydroxy j halogen b L laal Jaiud)  phenyl P ( halogen b Lolidl Jadiu)
§ S(0)NH, o S(0)(Craalkyl) s N(Crialkyl), s NH(Ciqalkyl) sl NH, o nitro §
(Cis) alkoxy 5(Cie) alkyl J cyano o S(ORN(Cialkyl) § S(0),NH(C,.4 alkyl)
COx(Cyaalkyl) § COH § CON(Craalkyl), 5§ CONH(Cy4alkyl) § C(ONH;
R* ¢( OCF; § CF; 4 C(O)(Ciualkyl) J NHS(0),(C1aalkyl) § NHC(O)(Cyaalkyl)
phenyl j ( halogen —Ib U Jboal Jasd) Cre alkyl Juadie JS A R j RY j
N(Ci4 j NH(C, 4 alkyl) j NH, j nitro ch hydroxy j halogen b L_lial Jadu)
S(0)N(Cyrsalkyl) 5 S(O)NH(Ciu alkyl) sl S(O)NH; 5 S(O)(Cralkyl) o alkyD,
J CONH(Ci4alkyl) § C(ONH; o Cia alkoxy § Cig alkyls cyano
NHS(O)(C:.§ NHC(O)(Cralkyl) 5§ COy(Craalkyl) sl COH 5 C(OIN(Cius alkyD),

(OCF; 3/ CF; 5 C(O)(Crualkyl) o salky)

il (0 Al e R® 5 Z 0058 Cam a8 53 e be RY S RP 5 Z 00560 Ledie

.2, 3-dihydro-1H-inden-2-yl 4dla Jlal Jaw e d3ladl (480

JE Jaes o Joatia J3 Jafias) LoLas) Jafs phenyl sa RIAT Ll 4ny Ay
alkyl j cyano j ( fluorine j chlorine Jtall Jssw de) halogen b (Lild j Lokl

.( methoxy JAell Jass se) alkoxy Ci j ( methyl JEad) Jssw o) Crg
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Jidl G e Jeaiia JS2) Lokasl Jafy phenyl s RY AT bl cila (3 dn als
4 cyano P ( fluorine o chlorine Jtall s c) halogen L (Lild o Lalal Jadiw
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el b bl puadll f late asthma Al ol B de o) el
SN R N Laaia G_u.&.d\ ol s airways hyper-responsiveness sl
somd AN laal claall lglly allergic (owwatl ot Gl 5 acute rhinitis
| 5slS Jio chronic rhinitis cea) i) hladl sLal el o atrophic rhinitis

sl ) sl oLl gl caseosa rhinitis a1 Jaladl oLaal el

Yyvry
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~ vy -
gl 5 purulenta rhinitis o>8! @u\’\ ol sLiall gl s hypertrophic rhinitis
gl s (L s2ipelSpas0) rhinitis AN Bl el el S el cLaal
silll 5 croupous (3Ll 4l (50 membranous rhinitis (Sldal Gsh!\ ol oLl
j pseudomembranous rhinitis <& 3} (il gu\]\ hlaal elixdl il j fibrinous
(ol cLiall Ul 5 scrofulous rhinitis Judl 4ibiial) Ls.s.:SI\ alaall e Lasd gl
=>) L;u‘i\ (alaal cLaadl olgall 1598 )10 dlaia (9 seasonal rhinitis  gem gl G;u\!\
U=l auadll rhinitis u_u\l‘ PBCESY eLiadl lgnll j rhinitis nervosa (hay fever) (i)

. A sadl Age )

— L0 0 A8 2O Alplae f Ve sl asle o g1 28Y1 (e LS e pastas (S
Dl e slaeVU e IS8 S odlel 5, S cliSdl ol = Gl Jie
LS5 iy GMad plaaYe sl Anl Gey (Ve QSSS Gl Al
55 Aae o WV Joial asle o (1) 200 Gapal o LS00 dady N2l

i caite 5 WiV ana Jse Jale s (apks

Ll Jadiy odef 558 A nast) Adee gl 58Vl g AT il Gils Gas
S Jati 2N bl e dldeYL LJID o Citey dale g dadi %
S swl Ae =00 e (sl Aad) w49 = 000 JBdl daa o (Y amal
i) ol apen dapdi gsfe e e pw 00 =V Jiew £ Ve =) Jod da

A A e Tely culs

leade st el (el Alad dpuld 43y kg pa3d o (Sa @) a3l A anall ) 3l

S (Al Al (5 kel R CRI IS LU P S PPCAPON JRECHRN] [ W\ I W

Yyvry
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ol Aelia (Sa Cha) o3 LAY Jigl f andl el Szl
b EIY e Aalie LiVana S5 S Jall B B Ay e Sl glnaY]
g 9 dn JB diw o e g saay 83 Glo pill (Bob oo plasiudl] Apulid

sl el e aalgala () aaler) Gnle s 50

aale Ver ) e pale ) e de s JBd da e sl o oS e S
Ll oSl e TS aale Yoo ) TaaS pale ) (530 B JBa dies oy TaeS

Loy e £ 1Y JB o oy pasinadl

A Lamall e WS of Can (RS e Aiadle Gk Glal gl ol olls ) Al
iS5 o Al Jlsall B8 4ia ether (HSH B J Algae f WiVaa Jsddl aale 4 (1)
J Lo J Ll asid (1) R Ugall e oS0 e IS A2lia §f A¥aua
Y Ge S8 Al 23 dllyy Al adle ddse f dde pe S ppiaiS

.3)}53.«3\

Jealid el (e Sosmane Caad oR1y) e SUENT ald g3y il
BCERY cLiall Llgill s asthma sl 5 (ebandl Jusliall Slgall 5 rheumatic s la gl
Lald | psoriasis Agaall 5 (COPD) cpesall 65l Juad¥! al al g sl (i)
alian Julse —iie dundle delse go S5 o (San 1SRV S se o el g
N 2wl it Lecsie (NSAIDs Ga¥ o83 (bus) sasfie il Gl

: Jhe) Ll ol L gad Gaka el gus 45880 il COX-1/COX-2

naproxen, flurbiprofen, fenoprofen, Jwe piroxicam, diclofenac, propionic acids

asmefenamic acid, indomethacin, sulindac, Jie ketoprofen and ibuprofen, fenamates
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Sladie ¢ ( aspirin Jie phenylbutazone, salicylates Jw azapropazone, pyrazolones
meloxicam, celecoxib, rofecoxib, valdecoxib, lumarocoxib, du) 3, oyl COX-2
N Akl haal s &) Sy Assldl sl ¢(parecoxib and  etoricoxib
oe il lel o) glucocorticosteroids aslaall Sl Claygyhw 5 ¢(CINODs)

5 (A Alate Mlia g o Ly)y o e o s o b GB
methotrexate,leflunomide ; hydroxychloroquine, d-penicillamine, auranofin

il Gk cp b cwd lgb Smaiue f Baadl gl Gl G plasiu J
clisles hyaluronic acid e Jie ddaie (il ciladall  diacerein 5 S

. asglucosamine (fie 4330

dsa s cytokine e gAY (e S je pey Bl Jall g1V Gl dlly ) Al
Lo 35 Ul se Lgiaa (54) cytokine function sy o aliae o dpaleay) e 308
—llas ¢ —liny o Ul lgiaia (e (SOCS ol cilia e cytokine <l &l jlae
IL interleukin s (IGF-1) T g il (e Ol saiD) 4ibdia ga Jale 5 Lola — o g adll Sliadll g
cllfie, ¢ anakinra Jhe interleukin Cihafia § calias 5 IL17 J IL1 Leten 00
41€a) 3abiadll slua¥! Jie (TNF-a) tumour necrosis factor alpha Wl a5l Cige Jale
cdalme 5 (CDP-870 5 infliximab; adalimumab Jbel J sie) TNF — duad
Jus) immunoglobulin molecules eball ldsnsle Glyda leiess 0o TNF Colhue

.pentoxyfylline Jie Sl o o0 ALl Jal 5o (etanercept Cym Yl

e Aidy life a1 5AY) G S pe S S (Bl ) 5V 8 Sl ‘éj aili)

5 CCR5 5 CCR4 5 CCR2B 5 CCR2A 5 CCR2 CCR1 <dolias e chemokines
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4 CXCRI  ¢(C-C ald) CCRI1 5 CCRI0 5 CCRY 5 CCR8 5 CCR7 5 CCR6

(C-X3-C &ia)) CX3CRI 5 (C-X-C &Llal)) CXCRS 5 CXCR4 5 CXCR3 5 CXCR2

Cllade go gAY (0 S0 S Gl el gl Y O Ll ) Al
collagenases s thestromelysins Jiall Jum e (MMPs)ag sals 0l Aiaeall <l 555 )l
1— collagenases 4ali ¢ collagenase s (collagenase & aldasdl Jsan ADle 4))
— stromelysin s (MMP-13) 3= collagenases (MMP-8) 2~ collagenases s (MMP-1)
5 MMP-9 5 (MMP-11) 3= stromelysin (MMP-10) 2—  stromelysin s (MMP-3)

.doxycycline Ju 4l 5o giosa e MMP-12

Glal clhadie we gl Y 0 oS0 S Bl gl J) L dll I ddlal

: 4 aleukotriene (5 s

5-lipoxygenase (5-LO) inhibitor or 5-lipoxygenase activating protein (FLAP) antagonist
such as:zileuton ; ABT- 761; fenleuton; tepoxalin; Abbott-79175; Abbott-85761;N- (5-
substituted)-thiophene-2- alkylsulfonamides ; 2,6-di-tert-butylphenolhydrazones ;
methoxytetrahydropyrans such as Zeneca ZD-2138; the compound SB-210661;

pyridinyl-substituted 2-cyanonaphthalene compounds such as L-739,010; 2-

cyanoquinoline compounds

BAY x s MK-886 s MK-591 J indole and quinoline il e 5 ¢ L-746,530 Jie

.1005
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Chile e ge gl Y] O S e S Bl gl paY) ol el Al

toe 40550 Ae ganall (a3 050 .LTE4 5 LTD4 5 LTC4 5 (LT)B4 leukotrienes

5 ¢ CGS-25019c S amidino <lS ey L-651,392 Jie phenothiazin-3-ls
¢ BIIL 284260 e ontazolast; benzenecarboximidamides Jwe benzoxalamines

P Jie LS ya
zafirlukast, ablukast, montelukast, praﬁlukast, verlukast(MK-679), RG-12525, Ro-
245913, iralukast (CGP 45715A), and BAY x 7195.

: Olafio e gl syl e S e S i (alaty g paY ol ety ) Al
: lgiaa (s 9 methylxanthanines Jis phosphodiesterase (PDE)

ilafia Lgiann ey 4 )aN!) a5l s 34 PDE lafie s ¢ theophylline and aminophylline

PDE5 <afic s JSLEAY PDE4D <lafie s PDE4

C e Calime ge g 58Y1 e oS e Sy Gy gl maY J) L el ) ALl

: Juwlg sl 4 Histamine

cetirizine, loratadine, desloratadine, fexofenadine, acrivastine, terfenadine, astemizole,

azelastine, levocabastine,chlorpheniramine, promethazine, cyclizine, and mizolastine

el g a Bk o Ladaus Lsed pasid

i) Cisisod gis habe ae gl SRV Ga o e caS S Bl g1 Y1 Gl ol I ddll

cgaxal Sl 2 Histamine Jitiie dliiaa j ( omeprazole
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Mifne chiline pe £l 88Y) g Soe S Gl glasYl G el Al

4 ¢ sl ()« Histamine

alpha-2/alpha-1 Jele ae g1 A8Y) e S e S S Glay ¢ ma¥) gl ol ) ddll

L e el 01 s Sline s &y pedll Ao g (B (g5l (Slas

propylhexedrine,phenylephrine,phenylpropanolamine, ephedrine, pseudoephedrine,
naphazoline hydrochloride, oxymetazoline hydrochloride, tetrahydrozoline
hydrochloride, xylometazoline hydrochloride, tramazoline hydrochloride, and

ethylnorepinephrine hydrochloride.

anticholinergic Jalse an g1 53} (o S e a8 S Glay g sl ol el ) adll

: Jie ( M3 s M2 5 Ml ) muscarinic Jiiell Chalias g (e

atropine,hyoscine, glycopyrrrolate, ipratropium bromide, tiotropium bromide,

oxitropium bromide, pirenzepine, and telenzepine.

Jffne Sime ae gAY e oSye S Gy plaaYl gl ol ) Al

P (6 ) Al gl Y e Wy e Lgiaia (0) L — adrenoceptor

isoprenaline, salbutamol,formoterol, salmeterol, terbutaline, orciprenaline, bitolterol

LAkl S (g peadll 0 52 ) lgiaan (3o mesylate, and pirbuterol

Jie chromone ae gl 5AY) (o oS e S Sy Gy gl pay ol Gl I ddll

.sodiumcromoglycate and nedocromil sodium

YYvy
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: Jie glucocorticoid 5 sS sial

asflunisolide, triamcinolone acetonide, beclomethasone dipropionate, budesonide,

fluticasone propionate,ciclesonide, and mometasonefuroate.

CDEne S Jalse pe g1 Y] e oS e S iy Bl gl 53] ol ey ) bl

PPARs Jia (5553 ()30 5¢]

el sl qe gAY Ge e CaS S Gl ) ASYI i ) dild
s Jie Ig ddsha gl re dliae s j e j Ig asiuue j (Ig) immunoglobulin

.(omalizumab JBall Juw o) IgE

aaaind oA Jdlse e gAY e S 5e S Gl 1Y ol el ) Al
5 3wl ol 4iliie s thalidomide letawa (e SLEDY alima Ll § Lad g

.calcipotriol s dithranol

aminosalicylates CN.J oo gl Y e S e S i Sl g Ay ol Sl W ddl)
Jal s 3 ¢ sulfasalazine, mesalazine, balsalazide sulfasalazine i sulfapyridine

.budesonide Jis corticosteroids 4 &l <daygyuall 5¢ thiopurines Jie o liall caSil

L-)Al,»):\:\s_mw_.mch@ti):\s\.(\m;,.;s)‘ges);\é&,:et\)as\.l| ol elly ) aslal

: Q""} ‘ . .
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— i\ _
penicillin derivatives, tetracyclines, macrolides, beta-lactams, fluoroquinolones,
e Sl g paill 30lcaall ol gall 5 (3S5usall  metronidazole, and inhaledaminoglycosides
acyclovir,famciclovir, valaciclovir, ganciclovir, cidofovir; amantadine, Liaa
protease inhibitors s ol SUadie ¢ rimantadine; ribavirin;zanamavir and oseltamavir
‘;M.S:J\ u.g;l\ CL&\J\ <lhafic ¢ indinavir, nelfinavir,ritonavir, and saquinavir Jie

: Je nucleoside reverse transcriptase inhibitors 3l 5lS sall SUS jal

ss_';,;,;ll CLu.:ﬁ“Y\ <lhdie ¢ didanosine, lamivudine, stavudine, zalcitabine, zidovudine

: Jie non-nucleoside reverse transcriptase inhibitors 2l 518 gl dslaia il (suSal

.nevirapine, efavirenz

L Gl Jal gl e g FAY) (e e S Glaly 1 AAY) ol el ) Al
Jifise Cdolu 5 calcium channel blockers a sl U8 ol Juo 4 el ie N
(ACE) antagonists Jasa5 a2 il Clalias s beta- adrenoceptor blockers Ly — (alliy ;¥
¢ fibrates 5 statins Jie lipid (=835 Jalse ¢ antagonists-2 Jfiue Calias
5 ¢ Aggel dhalall cDUsa 5 ¢ pentoxyfylline i pall WDAL (5ol JSi) Slisa

g gedl peilioall JiS5 Cillade Lgiaa Gy 8T Cialiae

LSl Jie CNS Jal e e g1 Y e S e Gl g ety g1 s ol ety ) Al
deprenyl, L-dopa, ropinirole, i) (ile ) Jlall sabiaall ,8aall 5 ( sertraline Jis)
comP inhibitors <iladia s selegine and rasagiline Ji» MAOB Uafia 5 pramipexole

nicotine <ilaiia 3 NMDA <diliae s dopamine reuptake <lafa 5 A-2 Cllafiag
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_s8lac ¢ (nitric oxide synthase (cuanll &b ) 2l (€ je it dopamine SlUadias

i Jw anti-Alzheimer's Jlias
.donepezil, rivastigmine, tacrine, COX-2 inhibitors, propentofylline or metrifonate

Sad A Asladd Jalse aae ) sV (e S ye aS S Gley ¢l AT ol ey ) AdLl
5 alitiey opioid _iUai e lamses iSse S ClSwe el ey
5 amitryptiline s sodium valproate a3 sall 3 )sei 9 phenytoin s carbamazepine
non-steroidal 4oy g i e LB salias Jal 5o 5 paracetamol 5 s sal A Jdl g2

.anti-inflammatory agents

so0ae dalge Jalse e g1 8Y) (e S pe uS iy Glay gl a1 o elld ) dil

.ok 5 lignocaine Jie (L) lgiaa (1) s A} Sl o Lalaw AR Aania ga

Aaalaall 3oliae Jolse pe g1 AY1 (g0 S0 a3l g 81 o6 el ) Al
Jie andbiphosphonates 5 asraloxifene (Jie 4ige el Jal sl lgian (e dialaal

. alendronate

« tryptase <lhdie (V) aa gl 58 o € e € i By g V) ol Gl ) ddld
interleukin Jysa3 a3 ki (Y) ¢(PAF) dpeall miliall Lpds Jole caliae (Y)
«VLA-4 Halias gian (e @bail¥) (5 3 Clafie (0) ¢(IMPDH) <laiia () <(ICE)
CHalias — Lgale 5 ) saaie Cauly — Lgiaca (e kinases a3 Gladia (V) « cathepsins (1)

D e of (Sar Cilladiad MAP 4Bl Jak3 oItk s Btk fws) threonine kinases

Yyvy
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e Sy W () Serine/ threonine kinases (Gefitinib, Imatinib mesylate
sC 3B 3A (s kinases 3 INK 5p38 Jue MAP kinases Gladia lgale 3 ) guaila
kinases \ele 5 paie e Sy Jia) LY sl 50 ailaty ddlaiall kinases (IKK
COLEe Halias (1) cglucose-6 phosphate dehydrogenase Cildagia (A) ¢(cylin ddkaial
xanthine <lafie (VV) ¢ xanthine i ooall 3aliae Jal g2 (V+) By 5 By~ kinin

: Uaes Jie uricosuric Jol 5= (1Y) ¢ allopurinol Jie oxidase

¢ saill O 5a e s AV Jalil (V¥) ¢« probenecid, sulfinpyrazone, and benzbromarone
Tped plical SIS Gl sal el (V0) (TGFB) il el dae (V6)
diall GUVU palad el Jale (ie Aigall GLNL palad sadl dale (V1) «(PDGF)
(VA) «(GM-CSF) Zaaldl cliandl pll L3a pand pias Jale (1Y) «(bFGF) (sl
L €l de ganall Jie NK, 5 NK; tachykinin < Chalias (\ ‘\) ¢ capsaicin sl
g saxall Jia elastase llafia (Y+) D-4417 SB-233412(talnetant) 5 NKP-608C (1
(YY) ((TACE) W-TNF Jysaill ap3d Clatie (Y)) «ZD-0892 5 UT-77 (e i Sal
e Cila Jblia s es 3 (1Y) 5l (INOS) siaa nitric oxide S5 Cada
Joass Jahse (Yo) P38 culladia (Y€) ¢(CRTH, Cilalizas Ju) Jie TH; L& e Jay
(Y1) P2X7 Jie Ay el COGEuall bl Jsans Jal 5o 5 (TLR) dals COLue A g

STATS 5 APl 5 NFKB Jie sl Ll ol se Janlis cillaia

(o) Z30 Basmse Andle yualic pa pasll gl 81 Gl e oladid Lead oSa

yvyvy
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- ss —
Ao b AadindlS (il sy pysll sliae [ AL gl saill salas ilie ()
5 carboplatin 5 cis-platin J&all Jpw o) alkylating Jelse Jie al o) ;\1\
s busulphan s chlorambucil s melphalan s nitrogen Jaa s cyclophosphamide
antimetabolites Cad il Caliae Jlia) Jaw Jde) () jpualic <alias ¢ nitrosoureas

: Ji fluoropyrimidines (Jie

S-fluorouracil and  tegafurraltitrexed, methotrexate,  cytosin arabinoside,

daw o) ) }DU saliaall 45l claliadl ¢(hydroxyurea,gemcitabine and paclitaxel
adriamycin, bleomycin, doxorubicin, daunomycin, Jw exampleanthracyclines Jadd
saliae Jal 52 c(epirubicin, idarubicin, mitomycin-C, dactinomycin and mithramycin
vincristine, vinblastine,vindesine (fis vinca alkaloids JGall Ja u_\s:) sl AL
Akl 30N cillafia ¢(taxol and taxotere Jw andvinorelbine andtaxoids

5 etoposide Jia epipodophyllotoxins J&all s Je) topoisomerase inhibitors

e( camptothecins s topotecan s amsacrine s teniposide

tamoxifen Jtal Jass lc) antioestrogens <ialiaa Jia (g gl seill dapis Jal 5o (Y
5,683 Cladie Clabiae o(fulvestrant JBal Juw o) oestrogen <Ol Cileaia
<dalias ¢(bicalutamide, flutamide,nilutamide and cyproterone acetate JUall s <)
«(goserelin, leuprorelin and buserelin Jhal Juw o) LHRH zlexd 309 LHRH
JEall Jaaws ) &y hall cilladiadl ((megestrol acetate Jiall i (o) il st g 1l
Jie Sa — J_ndl H_}"Y\ e Slatfie (anastrozole, letrozole, vorazole and exemestane

¢(finasteride
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metalloproteinase  <lafia Jhal) o Sle) dpla LD L Lin Jdse (V

«(urokinase plasminogen Lutie Jifise didds y lafie g marimastat Je

L 5 AR o3 e S e o el Qe By Sl (¢
sliadd el Jia) i 1) el Jele i 35l oV 5yl Sl 5ilnd)
theanti-erbbl antibody sliad 53baall ausll 5 anti-erbb2 antibody trastuzumab sladl
<ilafie  tyrosine kinase lafie 4 farnesyl transferase <dalias 5 [C225] cetuximab
5 il Jald) g p5dll saill dale Alle cladie JBal Juw e cserine/threonine kinase

: i tyrosine kinase lalas EGFR alile Jball o e) ( skin

N- (3-chloro-4-fluorophenyl)—7-methoxy-6- (3- morpholinopropoxy) quinazolin-4-amine
(gefitinib,AZD1839),N- (3-ethynylphenyl)-6, 7- bis (2-methoxyethoxy) quinazolin-4-
amine (erlotinib, OSI-774) and6-acrylamido-N- (3- chloro-4-fluorophenyl)-7- (3-

morpholinopropoxy) quinazolin-4-amine (CI 1033) ),

il e e 5 el elinall S (3leiall sl Jele Alle e Jlall a0

) WA et Jele Alile cilladia

de D Ll slaal s Jule L2 it (A B Jia A s Ghlae Jdse (O
5 e g sty Afle 5l Al LS s Jale oliaal Babiaall L) Judl Jua )
5 AY/YYedT iy Adsall el Silb B lge RIS Gl b Je Gl
Ju o) o) @bl ded @lS e s ((AY/\YYot 4 AY[YYAOR QV/[¥. . Yo

¢(angiostatin 5 avB3 integrin aidh g ladia g linomide JGwll

yyvy
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il 8 i aiS) o5 LS je s combretastatin A4 Jie 4 j)d 3 e Jadoe (B

COY[CAYATY 5 aY[igEve

ISIS e odef 531 g Cilaadl dga sl el QB Ju e puall sabiae ciladle (Y

¢anti-ras asdl Gloliae 52503

il izl Jaid ok U di e e e sl gl g3l ok (A
il N 353 al) GDEPT 5 BRCA2 5 BRCAL 3Ll sl o ps3 3Lall o)) e
j thymidine kinase s cytosine deaminase axiud Sl ¢l Jia 35k o (bl s il
j G.\L\A;ls.“ CM sa sl Jlasl 3aL 3 3k s ¢bacterial nitroreductase enzyme peg

saasiall Ay 5a¥) Aaglia (Aol 51 2 3e Jae e lalY) 23

— A el el = Jas 5k JBd au o lieda e elie ade 0B (3
Jia cytokines W puanill e (mpsal oo WS i dall Aol 30U 3) (ool pusnd
Gob s dusld) eland o LA gand isd Jele 4l ¢ interleukin 5 ¥ interleukin
b Aane Ayt WA Jre dlass Lelia DA aadiul Gob 5 T WD dill Jil
?L\.u_;i aladiuly (3 sk g Jagha cytokine b dians oy WA Hlaasuly 3k 5 cytokine

st A Glaliad aliae
ey ysa s ol La gl &y puimal e ABAYL £ 8 a5 V)
g B o R ooy okl Ade On HNMR Gy b Lxe ()

(TMS) tetramethylsilane (J) L (ppm) Cssle JS) 30 06 5 Al Lbeay

Yrey
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PV
DMSO- perdeuterio Aaaiul MHz fe+ 5l MHz Yoo sie ase iy (el
(ally i e o) L 03I CDCL § D6(CD;SOCD3)

el ool g b g Vel S agy 7€) Ailay (MS) ALY b Jee & (N
ol e Al ) ) Gl e S ¢ 5la mg 5 Sl sl (CT)
dle S8 amjz af Cukel Cus (FAB) giow i fdee A g o (EI) S
3sagall ALK sl O 13 s ey Al ey A AN ) s A i) ST
¢ (MHH)" — cansall ABSH 05 s Qi@ AdSle O

iy aaialy 5l AR Fie il sy sl (b SO B 2 (T
Ay )l ¢ Ine el sl ki e ol ol

3gec Aasiuly (HPLC) (uSel skl Juagp 0 8 4l Al ey o e o L (¢

"Symmetry","NovaPak"or"Xerra"reverse phase skl e silica

: oLlstll HPLC Ja¥ Ml Jay oyl lasiad & (2

C8 el "l Hasaly (VY e+ Juldodl HewlettPackard ) skl uSe Alaill HPLC

Z0,) Cilas® sadiuly ale 00 % 6,7 dgee 5 3.5um dgec

Agile LS e mL/min ¥ e ammoniumacetate/acetonitrile
Gl ¥ e Lo /ve L_s_u\:,g

alaaY,e Je o N/Eo ajm

&l Y,0 L;l:,‘Zo S 70 Ja e gy
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Flay,o Je/ov /a0 ¢ Ja
&EJV&Z/\~ L:JJZ"' ‘hcg.b

Al i laia¥) dasad 5 (O

1-hydroxybenzotriazole HOPT

dimethylsulfoxide DMSO

hiall (Mo Jiba (A2 flos S duad) S8 | HPLC

l-ethyl-3- (3-dimethylaminopropyl) carbodi-imide hydrochloride EDCI
N, N-dimethylaminopyridine DMAP

trifluoroacetic acid TFA_

Gia Min

Slela h

(il Cia o))

d ) Jasall

4-[[4-(3,4-Dichlorophenoxy)-1 -piperidinyljmethyl]-1, 2-cyclopentanediol

1- (3-Cyclopenten-1-ylcarbonyl)-4- (3, 4-dichlorophenoxy) -piperidine : ()
. dichloromethane (Je A+) & 3,4-Dichlorophenoxypiperidine ( (a> ¥+ ) LY 5
(2),£0) 0n Usbe dlaxiul DMAP (2 1,£2) 5 HOPT (pa VYY) dpsl o

(» Y,t0) aiLal & .dichloromethane (e ©) s 3-cyclopentene-1-carboxylic acid

dmé?".\_, clA“ L)A(da \n.) T\ A ?‘3.:\9\.;» B Bl d}‘;A“ élg_)h:!?:}e:iEDCI

Yyyvy



gs> @ .dichloromethane (Je £0*Y) dadl gy S skl padland & . sk
S e e (p T8 v) elacy o pidiy 5 Aad (MgSO4) 4déads 4 guazll ) skl

MS [M+H]" (ES+) 340/342

'HNMR 8cncis) 447 ~ 4.53 (1H,m), 5.67 (2H,5), 7.33 (1H,d), 6.78 (1H,dd), 7.02
(1H.d), 3.62 — 3.84 (3H,m), 3.44 — 3.52 (1Hm), 3.33 (1H,d), 2.68 — 2.77 (2H,m), 2.54 -

2.64 (2H,m), 1.88 — 1.99 (2H,m), 1.73 — 1.86 (2H,m).
4- [ [4- (3, 4-Dichlorophenoxy)-1-piperidinyl] carbonyl] -1, 2-cyclopentanediol (<)
Do (p VYY) AN S

(JA \‘~) < l-(3-Cyclopenten-l-ylcarbonyl)-4-(324-dichlorophenoxy)-piperidine
lexssy N-methylmorpholine N-oxide (e (p> 1,1Y) ddlal o5 .elo (Je Y+) 5 acetone
¢l jai &5 o5 (2-methylpropan- 2-ol (G 1Y,0 e Je V) osmium tetroxide Jslas
Giie Jse on 06 (Aaede e £r) Al g dele Ve sad gl
&5 . sk¥) Juad S5 dichloromethane (Je 0+) leniy S sodiummetabisulfite
A0 & w0 38 iy Aldualy 4ddad 9 ammonium chloride Jslaas (5 suanll okl Jud

:dichloromethane idaul 5 4l & il y S A0 ol )l
p ey dadal Cualiall (S el gUaeY (YV,Y A5 Y, €Y ) methanol

:dpkd J8l isomers (as +,7Y)

Yyvy

\ o

Vo



MS [M+H]" (ES+) 374/376
'HNMR 8(cpcizy 1.79 - 1.98 (6H,m), 2.12 - 2.22 (2H,m), 3.23 (1H,tt), 3.49 - 3.56
(1H,m), 3.65 — 3.79 (3H,m), 3.93 (1H,d), 3.99 — 4.08 (3H,m), 4.53 (1H,1t), 6.77

(1H,dd), 7.02 (1H,d), 7.34 (1H,d).

tigkd ) isomers (pa *5Y))

MS [M+H]" (ES+) 374/376

'HNMR Scociy 1.73 — 1.86 (2H,m), 1.86 — 2.00 (4H,m), 2.07 - 2.16 (2H,m), 2.50 -
2.60 (2H,m), 3.39 (1H,1t), 3.42 — 3.48 (1H,m), 3.61 — 3.78 (3H,m), 4.53 (1H,t1), 4.22 ~

4.27 (2H,m), 4.47 — 4.53 (1H,m), 6.77 (1H,dd), 7.01 (1H,d), 7.33 (1H,d).

4-[[4-(3,4-Dichlorophenoxy)-1-piperidinyljmthyl]-1, 2-cyclopentanediol (z) -

: avkdl JCY) isomers 4ld Cad

& (?a VYY) 4-[[3,4-dichlorophenoxy)-1-piperidinyl]carbonyl]-1, 2cyclopentanediol
& sl pas Sy tetrahydrofuran () Jsbae (8 da V1) & borane Jslas
assha Jdo il Jaeas Ay 5 jllaliall ligSall jad o8 sl dele adl Sl Yl
methanol & ammonia p* Y &= & methanol — 438% ¢ methanol 4 HPLC SCX
z %) MS [M+H]" (ES+) 360/362 .u) 4 (e (pa +iVY) Olsind S50 ellacy

VY e s ol

yyvy
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g 5l e g 300 aliall Al

-,\"'~)4-[[4-(3,4-dichlorophenoxy)-lpiperidinyl] carbonyl]-1, 2-cyclopentanediol

(V,FY a5 ¢ uld z ,0) MS [M+H]" (ES+) 360/362

scaulidl piperidine phenoxy (e lelaiid 3 jlalia (3 day 0N LS jall juiass 3

MS [M+H]" | |
(M ) I

(ES+)

YVU¥VE | 4. [[4-(2,4-Dichloro-3-methylphenoxy)-1-

piperidinyl] methyl]-1, 2-cyclopentanediol

YVA/YVE | 4 [[4- (3, 4-Dichloro-2-methylphenoxy)-l-

piperidinyl] methyl]-1, 2-cyclopentanediol

¢ oyl

4- (3, 4-Dichlorophenoxy)-1- (4-piperidinylmethyl)-piperidine
0]
1,1-Dimethylethyl 4- [ [4- (3, 4-dichlorophenoxy)-1-piperidinyljmethyl]-1-

piperidinecarboxylate

tetrahydrofuran (Js Y+) & (> Y,YV) 4- (3, 4-Dichlorophenoxy) piperidine <

(a> V,8Y) s acetic acid (Je +,0) Adlaal 25

1, 1-Dimethylethyl 4-[[4-(3,4-dichlorophenoxy)-1-piperidinyl]methyl]-1-

piperidinecarboxylate

Yyyvy

Vo



- ov -
e ad B . sl W1, 1-Dimethylethyl 4 —formyl — 1 piperidinecarboxylate
e (pa ),0F) il 5 AGEN Yo 3aa] A el 5 e die Jelill hads
ALl Al sadd dadall 5y 2ic dadall @l a3 A3y sodium triacetoxyborohydride
b ol paldiud oY sodium hydroxide (s Jstas (Jo ©+) (b el Lasls S
Al anall 480 i Lo A g dlghually 4ddad & & el el ether Jue & .ether
: dichloromethane :Y :Y+ :4V4 i dia) ey 8 gl S didad dlaul gy

s Y.V 0) cauliall (S yal) elae (45 ammonia :methanol

MS 443/445 [M+H]" (ES+)
'HNMR §cpci3) 1.06 (2H,ddd), 1.45 (9H,s), 1.61 — 1.82 (5SH,m), 1.92 — 1.98 (2H,m),
2.16 -2.27 (4H,m), 2.65 — 2.73 (4H,m), 4.08 (2H,d), 4.25 (1H,dq), 6.75 (1H,dd), 6.99
(1H,d), 7.30 (1H,d).
4- (3, 4-Dichlorophenoxy)-1- (4-piperidinylmethyl)-piperidine (<)
Poe (pa),r) il
1, 1-Dimethylethyl 4-[[4-(3,4-dichlorophenoxy)-1-piperidinyl]methyl]-1-

piperidinecarboxylate

3 sa e Jldll @ljad &y dichloromethane (Je Y+) A& TFA Y+ e dads

sodium  Jslae e (Jo Y0) inamly poadllh culall i3 dasly delu sadd 434

Syl skl Jue ethyl acetate ddaud 5 Sl paldind .l ) sV oY hydroxide
(o +10) O sl S pa sl o iy Alacty dbiind 3 4 aldl Ly

MS 343/345 [M+H]" (ES+)

'HNMR S.cncisy 1.10 (2H,qd), 1.60 (1H,qquintet), 1.73 — 1.83 (4H,m), 1.90 — 2.01

(2H,m), 2.16 — 2.26 (4H,m), 2.55 — 2.70 (4H,m), 3.09 (2H,d), 4.24 (1H,qquintet), 6.75

(1H,dd), 6.99 (1H,d), 7.27 (1H,d).

yyry
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j piperidine aryloxy (s AUl Jailu gl jacaas 5

:wlie aryloxy piperidine arylmethylpiperidine

Jlaaa¥l s s
H' NMR M+H ! DIV
(<sb)

5(CD3QD) 1.19-1.32 (4H,m), Y93 4-[(4-Fluorophenyl) o
1.46 - 1.54 (1IH,m), 1.55-1.62 methyl]- (4H,1- (4-
(2H,m), 1.77 - 1.84 (1H,m), \,Ye | piperidinylmethyl)-
1.85-1.93 (4H,m), 2.17 . . .. | piperidine
(2H,d), 2.51 (2H,d), 2.80 — (uls)
2.89 (4H,m), 3.23 -3.26
(2H,m), 7.01 (2H,t), 7.16
(2H,dd).
dcosopy 1.08 — 1.21 (2H,m), 323/325 | 4-(4-Chloro- -
1.56 - 1.68 (1H,m), 1.73 — 1.82 2methylphenoxy)-1-(4
(4H,m), 1.90 — 1.99 (2H,m), piperidinylmethyl)-
2.16 -2.31 (7H,m), 2.57 - 2.69 piperidine
(4H,m), 3.12 (2H,d), 4.23 -
4.31 (1H,m), 6.74 (1H,d), 7.06
(1H,dd), 7.11 (1H,d).
d(cp3op) 1.66 — 1.94 (SH,m), 334/336 | 3-Chloro-4-[[1-(4- v
2.00-2.11 (2H,m), 2.26 piperidinylmethyl)
(2H,d), 2.37 - 2.47 (2H,m), piperidinyl] oxy] -
2.58 -2.77 (4H,m), 3.09 benzonitrile
(2H,d), 3.30 (2H,s), 4.64 — 4.73
(1H,m), 7.27 (1H,d), 7.63 -
7.66 (1H,m), 7.80 (1H,d).
dcpsopy 1.21 — 1.32 (2H,m), 334/336 | 3-Chloro-4-[[1-(4- A

1.74 - 1.90 (5H,m), 1.99 — 2.10
(2H,m), 2.26 (2H,d), 2.31 —
2.40 (2H,m), 2.67 — 2.79
(4H,m), 3.11 - 3.21 (2H,m),
4.52 - 4.62 (1H,m), 7.05
(1H,dd), 7.21 (1H,d), 7.70
(1H,d).

piperidinylmethyl) -4-
piperidinyl] oxy]-
benzonitrile

YyYvy
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4 sl

(48, 5R)-1-[[4-[[4-(3,4-Dichlorophenoxy)- 1-piperidinylJmethyl]-1- piperidinyl]acetyl-

3,4-dimethyl-5-phenyl-2-imidazolidinone.
D Om A a0 Ga GBles e J 2,6-Lutidine (Je VA, YT) sl

(Jo Yoo} & (p> YV,YY) (4R)5S)-1, 5- dimethyl-4-phenylimidazolidin-2-one o
O (Je 11,30) ol . nitrogen a3 dggie jia ) ja de ALY tetrahydrofuran
Veo) Cudl Aada Vo e jOY Jalall O pad o5 5 38 aed ey e g it g

P axdiy audall Sl sodium bicarbonate J slas (se (Ja

&l & g (ax £€,A1) 4- (3, 4-dichlorophenoxy)-1- (4- piperidinylmethyl) piperidine
Ll Galiiuly el o (e ¥o o) il Jamall 5 s die Aela Y6 saal Lfall .
dau) 5 4 gemall Cla aiudl (sl 5 Lt-butyl methyl ether (o (Ja Yo v) ddaul p
el Blal L paide Jakia Ga s jdiiy lgbeat s A5LY magnesium sulfate
Bolall ddeal el A5 5ae) A 48y 25 g t- butyl methyl ether (1 (da Y ~)
daiin @i Lgdiiali o t- butyl methyl ether (e (Ja 04 * V) ddaud 5 Lelug 5 daslill AL Al

Adaiile B e (an €0,70) ) giell (S ju elaeY aida  vo

MS (APCI) 573/575 [M+H]"

'HNMR 8owmsoy 0.67 (3H,d), 1.02 (2H,qd), 1.37 — 1.45 (1H,m), 1.55 — 1.62 (2H,m),
1.85 - 263 (2H,m), 2.02 (1H,t), 2.10 (2H,d), 2.10 - 2.19 (3H,m), 2.58 — 2.63 (2H,m),

2.70 (3H,s), 2.78 (2H,d), 3.60 (1H,d), 3.78 (1H,d), 3.96 (1H,dt), 4.39 — 4.46 (1H,m),

Yyyvy



528 (1H,d), 6.97 (1H,dd), 7.12 (H,d), 7.23 (1H,d), 7.27 (1H,1), 7.35 (2H,1), 7.48

(1H,d),
(4R,5S)-1, 5-dimethyl-4-phenylimidazolidin-2-one) — ¢ 45 oy oSy o (g i

Y Jbe

(aS)-Methyl 4-[[4-(2,4-dichloro-3-methylphenoxy)-1 -piperidinyl]methyl]- o

(phenylmethyl)-1-piperidineacetate
. (?; U ,T' ~) g__x:s.')\

4-[[4-(2,4-Dichloro-3-methylphenoxy)-1-piperidinylJmethyl]-1, 2-cyclopentanediol

sl 3,5 & . sodium carbonate (a> ¢ ,YAY) Ciuzl y dichloromethane (Je V) (o8
o548y Yo 2 Lead tetraacetate (pa +,TAY) Cdpial A5k Jhea 3 S Gl

.:\ejza‘)imﬁ_)\):mwdi' 3.)40].)::\.‘2-“&13)&3

5 L- phenylalanine (s Jslae 8 Akl g 53au Pl e Bl Jadad) diad &
acetic 5 (Je +,\T) tricthylamine 5 (s> +,)V¥) hydrochloride gle 5 methyl ester
YY) tetrahydrofuran (p> ,¥'¥Y1) sodium triacetoxyborohydride (Sa vie 1) acid
(Do ©4) (b S B e 5 &30l 5 on die Al V1 sadd el Jals ol a5 65 (e
ethyl acetate (Ja 0% ¥) B paldiud 2 (e aada Sle sodium bicarbonate Jslae (e
AEE a0 )S iy Ayl Gty (MgS04) sy oadall el (e (Ja 04) (B Ju

HPLS dlaul 51 (5,3l 485 5 ethyl acetate pse 3 gac Al & gilay S 480 ddaud 5 )l

Yyvy
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Ol oS je elacY (40 o N e :f+ ammoniumacetate/acetonitrile gz )

(e Y 00)
MS [M+H]" (ES+) 519/521

A ) Jsal 5 diol Alaaiuly V JBall 4y yhy ol 1 Jsaall 3 V=Y ARG jpiaad

.4l aminoacid ester

¥Y JGa

(ocS) Methyl4-[[4-[(4-fluorophenyl)methyl]-1-piperidinylJmethyl]-a-(phenylmethyl)-

1-piperidineacetate

& e Jslae I ALY trifluoromethanesulfonic anhydride (Je +,140) ddlal o
Ay Jalie 5 (A +,19)) methyl- (R)-3-phenyl lactate (3o Wl 4 23 5 € 2a
il (338 V¢ 2 . dichloromethane (Jo Y) 8 sk ) Usaa (p> /YY) 4A
€0 5aa] Jagdall oy a8 5. 2308 jeal ol laiie & jhad J5 e 2,6-lutidine (Je +,YV)
e (a0 YA) e dals Gl &g Hia sl s e A3k
4A 44 3 Jalie 4 4-[[4-[(4-fluorophenyl) methyl]-1-piperidinyl] methylpiperidine
triethylamine (Je * WYY) Gl (5885 2 .dichloromethane (Je Vy0) & (> +Y)
Jelil Lda Ciad 5 AL AL sad A 5 m e o) e Jelild @
Al g dbualy gt (B sl jall 58 5 5 dhdead D Q5 (e g ethyl acetate plasiuly
dda 32l gl ethyl acetate ddawl 50 408G 5 oaany (gasee e glag S Jilad

(e..; ~,°T’) 9\)5.».0

Yyvy

Vo



—_ ov_

(Lwld) 488y YV 5 iiela : jaall s

MS 453 [M+H]" (ES+)

"HNMR 8cpsopy 1.43 - 1.58 (2H,m), 1.70 - 1.89 (6H,m), 2.31 (1H,td), 2.42 (1H,td),
2.61 (2H,d), 2.80 - 3.03 (9H,m), 3.03-3.10 (1H,m), 3.43 - 3.50 (3H,m), 3.55 (3H.s),

7.01 (2H,ddd), 7.14 - 7.28 (7H,m). 0

i) Aadinly ¥Y Jhal &5k ol ) Jaaadl b Yo - FY AR uaat

(aS) Methyl4-[[4-(3,4-dichlorophenoxy)-1-piperidinyllmethyl]-a-[(2-

hydroxyphenyl)methyi]-1-piperidineacetate \ e
Pos(paa N Yr) 2B S

(aS) Methyl 4-{[4-(3,4-dichlorophenoxy)-1-piperidinylJmethyl]-a-[(2-

methoxyphenyl)methyl]-1-piperidineacetate

p) Jslae 4 Ciudal y ¢ nitrogen <l VA = 5,0 s () dichloromethane (Je 1)
Sl a2 baie § &l ylad JS& e dichloromethane (Je 4) 4 borontribromide (e Vo
AR T s Dygie 0 B ja die & ey 438 Yo 50 alall Ay e AV= 5 ) a 2ie

530 5 ) n da I deed iy methanol (e Y+) o Jias Jelil) lads adi

HPLC (Sa) okl ddaud s il ) 4w @l g8 3 5 Uil o gall iy )

Yyvy
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5 3 1 sad Sl 7+,) ammoniumacetate/acetonitrile 40 0 ) Yo :Vo plasiuly
uh A oo giell 0 ja e ane 1Y Alaall s2a Cadael Ll 3 gac
Le/ms: RT 1.77 (fast). m/z 521/523 (M+N).

Y Jle

(aS)-4-[[(4-(2,4-Dichloro-3-methylphenoxy)- 1-piperidinylJmethyl]-a-(phenylmethyl)-

1-piperidineacetic acid

DA a0
Methyl4- [ [4- (2, 4-dichloro-3-methylphenoxy)-1-piperidinyl] methyl]-a-
(phenylmethyl)-(a1S)-1-piperidineacetate

LS «2-propanol (Je ©) s hydrochloric acid a% (Je Y} 5 (a> +,Yr0 ¢) JU)
cabde daiia Gt WK B g Lyt A ey dela YE Saad Aysie A Bl e die Ay gu
0 ) Yo :Yo ammoniumacetate/acetonitrile z y33) HPLC ddaul 51 caul 5l 485 Cud

o> 0 T) sl (S e el (40
MS [M+H]" (APCI+) 505/507.

'HNMR 8cp3opy 1.33 - 1.45 (2H,m), 1.71 - 1.82 (3H,m), 1.84 - 1.97 (4H,m), 2.28
(2H,d), 2.35 (3H,s), 2.37 - 2.47 (2H,m), 2.66 — 2.76 (2H,m), 2.87 (2H,q), 3.07 - 3.19

(2H,m), 3.40 (1H,d), 3.63 (1H,1), 4.35 - 4.44 (1H,m), 6.86 (1H,d), 7.09 — 7.27 (6H,m).

yyyvy
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canlia ester plasialy YV Jid 43k o0 Y Jgaadl 3 Ve = FA AR juaad 5

‘uao):\.».a;:l(ﬁg.ﬂ‘_,O/\ Jla gl ) Jeal )J:u\)

methyl4-[[4-(3,4-dichlorophenoxy)-1 -piperidinyl]methyl]-o-[(R)-{[(1,1- dimethyl-
ethyl) dimethylsilyl] oxy]phenylmethyl]-(oclS)-1-piperidineacetate
['"HNMR §(cpcLy 0.24 (6H,s), 1.07 (9h,8), 1.35 - 1.47 (2H,m), 1.67 — 1.74 (1H,m),

1.88 — 2.06 (4H,m), 2.15 — 2.24 (2H,m), 2.38 ~ 2.49 (4H,m), 2.60 (1H,1), 2.70 (1H,1),

2.86 - 2.94 (2H,m), 3.12 (1H,d), 3.36 (1H,d), 3.64 (3H,s), 436 (1H,q), 4.44 — 4.51

(1H,m), 5.19 (1H,d), 6.99 (1H,dd), 7.23 (1H,d), 7.43 - 7.57 (6H,m)]
.(o>= hydroxyaminoacid & ) JEall b el 5 Hlalie 48y yhay o jual o Cua
vy Jle

(aS)-4-[[4-(2,4-Dichloro-3-methylphenoxy)-1-piperidinyl]methyl]-a-(phenylmethyl)-l-

piperidineacetic acid, dihydrochloride salt
(aS)-4-[[4-(2,4-Dichloro-3-methylphenoxy)-1 -piperidinyljmethyl}-a-(phenylmethyl)-
1-piperidineacetic acid

hydrogen chloride Jslsa aual 5 acetonitrile (Jo ©) (B (p> o0 1Y Y Je)
Gy S A ey paiha dakuds Cad Adlaall 33l 38 5 5 .1, 4-dioxan (Je© pf) B

(f’:‘ ~,~i/\) O‘}Z\a.“ g.\SJA c«U».-n:Y a.)la:-“

Yyyyy



MS [M+H]" (APCI+) 505/507.

'HNMR 8(pmso) 143 - 1.65 (2H,m), 1.98 - 2.11 (4H,m), 2.18 — 2.30 (3H,m), 2.41
(3H,s), 2.4 - 2.56 (4H,m), 2.99 - 3.13 (6H,m), 3.43 - 3.51 (1H,m), 3.56 - 3.61
(1H,m), 3.64 — 3.74 (1H,m), 4.83 - 4.91 (1H,m), 7.19 (1H,1), 7.27 (3H,d), 7.30 - 7.36
(2H,m), 7.42 (1H,d).

Bk plal (0 il o ) Jle i) cauliadl ester (e VA = VY AEY] juass
ol S Raall Alie B ey Al Qs Bshd e slia le Ly TV i

VY JE 3 Al sl ) dlgas 5 e sila s ,S) sl

Z

(a1S)-4-[[4-(3,4-Dichlorophenoxy)-1-piperidinylJmethyl]-a-[(2- hydroxyphenyl)

methyl]-l-piperidineacetic acid
Poe dhad &

(aS) Methyl4-[[4-(3,4-dichlorophenoxy)- 1-piperidinylJmethyl}-a-[(2-

hydroxyphenyl)methyl]-l-piperidineacetate

(PLA YY) 138 Lf“ g.s_._\m\ ?:3 . nitrogen <l a.i)x.“ 3_)\_); e (?M Y o d\:u)
Yo oe J8 e adl el ae il JSS e ela (Ja V) 8 lithium hydroxide Jslse
s 5kdall o gall AN 3 Ae b Yo Baad A8 a0 5 pa Aa o die Jadal] el jan o5 4y 50

140 i0 M 730 ez x plaaiuly HPLC daud 5 caud ) 485 4 140

YYvy
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e sl Yol S5e elaeY Sl 74,) ammoniumacetate/acetonitrile

(poar £4)
MS: 505/507 (M+H)

'HNMR 8cpsop) 119 - 1.37 (2H,m), 1.25 — 1.62 (1H,m), 1.70 - 1.83 (4H,m), 1.94
2.03 (2H,m), 2.23 (2H,d), 2.30 (2H,1), 2.42 (1H,1), 2.66 - 2.74 (2H,m), 2.86 (1H,dd),
2.98~3.09 (2H,m), 3.15 (2H,d), 3.22 (1h,t), 4.32 - 4.42 (1H,m), 6.42 (1H,m), 6.61

(1H,dd), 6.82 - 6.89 (2H,m), 7.04 (1H,d), 7.07 (1H,d), 7.36 (1H,d).
Av e
(ocS)-4-[[4-(3, 4-Dichlorophenoxy)-1-piperidinyl] methyl]-oC-(2-thienylmethyl)-1-
piperidineacetic acid
: LJA(?A ~,Y~) g.g.)‘

(dn \ ~) = 4-[[4-(3,4-Dichlorophenoxy)-l—piperidinyl]methyl]-l,2-cyclopentanediol
Adlaall 3alall 3,5 &3 . sodium carbonate (s (p> +¥VY) <zl dichloromethane
& 438y Yo aay Lead tetraacetate (s (p> ©YEA) Cunnl g jia 5 a

.%ﬁa)émi)‘);ﬁcwdi' 3.\4‘1::11;.“&13_);3

MS [M+H]" (ES+) 358/360

:wd,&ds|a@!@h§)g}salmd)\smwisau\l:xémsc.;.é

YyYyry



oy -
& (p> *1) acetic acid 5 (a> +,4¢) (X-amino- (a2S)-2-thiophenepropanoic acid
hayls ¢y jah o5 sodium triacetoxyborohydride (a» +,)4A) il . ethanol(Je Y +)
G o) A el cuidl as A8 A b a dele VT sad Jelil

b (e Gla y5) HPLC daud 5y 4585 Cadiy .4lhual Gl 5 acetonitrile
(p> 10 EA) O sindl S e elac (Z00 M /40 ammoniumacetate/acetonitrile

MS [M+H]" (ES+) 495/497

'HNMR dcomsopy 1.18 = 1.34 BH.m), 1.52 - 1.61 (1H,m), 1.71 - 1.81 (4H,m), 1.95 —
2.03 (2H,m), 2.21 - 2.25 (2H,m), 2.26 — 2.25 (4H,m), 2.66 — 2.74 (2H,m), 2.91 - 3.15
(4H,m), 4.34 - 4.41 (1H,m), 6.83 - 6.90 (3H,m), 7.08 (1H,d), 7.12 (1H,d), 7.37

(1H,d).
+ulie amino acid plasiul Av Jhe 435kl s ¥ Jgaa B AY Jhs il o
AY JGa
2- [4- [ [4- (3, 4-Dichlorophenoxy)-1-piperidinyl] methyl]-1-piperidinyl]-2, 3-dihydro-
IH-indene-2-carboxylic acid
P a0 Y ) G

(da \ -) * 4-[[4-(3,4-Dichlorophenoxy)-1-piperidinylJmethyl]-1, 2-cyclopentanediol

dalall 2aladl 35 25 . sodium carbonate (e (p> +,YVY) il dichloromethane

Yyrvy
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Vo (g+ae 22 Lead tetraacetate (e (p ¢, Y EA) Gl 34500 jia 5 ) ja dn 0 )

Ausia o ) dn 3 e B4 €1 3ad Ll ot 5 s

MS [M+H]" (ES+) 358/360

P dslae Jalo (I ddad g salan (P e ddladl solal) dead Cu

s (& *»Y'VY) 2- amino-2, 3-dihydro-1H-indene-2-carboxylic acid hydrochloride o
<auil .(Ja V+) methanol s (4> +,V) tricthylamine 5 (a» +,))  hydrochloric acid
ve dele V1 sad Jelid) dads ol jad & (pa +,+0Y) Sodium cyanoborohydride
Jshl Zl 3% o5 L anda sodium carbonate (Sl Jelall lald Capdas 25 .48 a1l 5 )
o A 5 Abbasliy (MgSOy) s suandl shall s 5y .dichloromethane adaul 5 (il
o 490 (a7 %) HPLC Aladiuly 4365 Cud ¢ acetonitrile @l AN caely
HPLC bl <Vl (e o siall oS e slis (' acetonitrile/ammoniumacetate /0«

MS [M+H]+ (ES+) 503/505

'HNMR 8(cpsopy 1.21 ~ 1.36 (SH,m), 1.55 - 1.62 (1H,m), 1.72 - 1.81 (2H,m), 1.94 —
2.05 (2H.m), 2.16 - 2.25 (2H,m), 2.25 — 2.40 (3H,m), 2.66 — 2.74 (2H,m), 2.90 — 3.03 Vo
(4H,m), 3.66 (1H,s), 3.76 (1H,s), 4.34 - 4.41 (1H,m), 6.88 (1H,dd), 7.01 - 7.12

(5H,m), 7.37 (1H,d).

YYyrvy
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AY Jla

(aS)-4-[ [4- (3, 4-Dichlorophenoxy)-1-piperidinyl] methyl]-a- [ (2- methylphenyl)

methyl]-1-piperidineacetic acid

(Je YY) 2)) tetrahydrofuran (s lithium hexamethyldisilazide (o Jslae Capal
DAl salall ¢l jan e dads ¥, Ay Ol Hhad JKG e
(4S, 5R)-1-[[4-[[4-(3, 4- dichlorophenoxy)-I-piperidinyl] methyl]-I-piperidinyl] acetyl]
-3, 4-dimethyl-5-phenyl-2- imidazolidinone
(Yv'+) &L tetrahydrofuran & (da Y1,Y) 2-methylbenzyl bromide 3 (x> £0,10)
Wsie Yoo bl a de (g,al Aol Yo ay nitrogen <l dygie Yo 5l ja aic
iand 32 Galiind 25 28540 5 sa il (it gy oL e (e ¥ ) i
dhul g saal Claldiudl Cabas & (e Yeo) tert-butyl methyl ether
Gl ) LY el L aite Jaria Ciali s i 5 40l B 45LY  magnesium sulfate
C# Jslae 5 methanol (e (Ja ) '¥) sl 5 tetrahydrofuran o (ke A ) S
s @ el (e (Ja V4E) ¢ lithium hydroxide monohydrate s (> ¥0Y)
POe Al (aa YY) Qi S delu VY 3lal 43500 04 3 ) ja aie Ljlal)
Uh A0 Aggie O Bl ja die 5 Al Gilela &) 3y .lithium hydroxide monohydrate
P e (JeAny) J;ulm(d“ln)c_@@i Ad a3 e N daalsl)
&om S8y Llal @l a5 25 .ammoniumacetate (2> Y+ +) s tert-butyl methyl ether

il gy b Adall sl Jui 5 .kl B Bl Lhaly mill s 3 AU ¥ s

YYyyy



_‘\o_

Aasia 00 5l a Ne g Al Cidia 2 tert-butyl methyl ether (Je 0+) 5ol (Ja ©4)

(22 A8 +) giadl (S e elacy

MS (APCI) 503/505 [M-H]"

'HNMR d(cp30D +Neop) 1.18 = 1.35 (2H,m), 1.52 ~ 1.62 (1IH,m), 1.72 ~ 1.82 (4H,m),

2.23 (2H,d), 1.95 - 2.05 (2H,m), 2.26 — 2.42 (7H,m), 2.63 — 2.75 (2H,m), 2.91

(1H,dd), 3.00 (1H,d), 3.05 - 3.10 (2H,m), 3.15 (1H,dd), 4.37 — 4.42 (1H,m), 6.88

(1H,dd), 6.98 — 7.10 (4H,m), 7.21 - 7.23 (1H,m), 7.37 (1H,d).

\ Jeda
MS
[H+H]" (NMR) auy! Jbe
(ES+)
o.V\o.o | (aS) Methyl 4-[[4-(3,4-dichlorophenoxy)-1-piperidinylJmethyl]- Y
a-(phenylmethyl)-1-piperidineacetate
o.V\o.o | (@R) Rethyl 4-[[4-(3,4-dichlorophenoxy)-1-piperidinylJmethyl]- v
a-(phenylmethyl)-1-piperidineacetate
oY y\oyq | (@S) Methyl 4-[[4-(3,4-dichloro-2-methylphenoxy)-1- ¢
piperidinylJmethyl}-a-(phenylmethyl)-1-piperidineacetate
¥\o¢y\ovq | (0S) Methyl a-[(4-chlorophenyl)methyl]-4-[[4-(3,4- °
dichlorophenoxy)-1-piperidinyljmethyl]-1- piperidineacetate
oY1\oq | (0S) Methyl 4-[[4-(3,4-dichlorophen0xy)-l-piperidinyl]methyl]- 1
o-[(2-methylphenyl)methyl]-1- piperidineacetate
o+ A\o .1 | (@S) Methyl a-[4-[[4-(3,4-dichlorophenoxy)-1- v
piperidinyl]methyl]-1-piperidinyl]-3 -pyridinepropanoate
oYo\oyy | (0S) Methyl 4-[[4-(3,4-dichlorophenoxy)-1- A
piperidinyl]methyl]-a[(2-fluorophenyl)methyl]-1-
piperidineacetate
ovoloyy | (0S) Methyl 4-[[4-(3,4-dichlorophenoxy)-1 -piperidinyljmethyl]- q
o-[[3-(trifluoromethyl)phenyl]methyl]-1- piperidineacetate
oyy\oye | (aS) Methyl 4-[[4-(3,4-dichlorophenoxy)-1- \ .
piperidinyl]methyl]-a-[(4-methoxyphenyl)methyl]- 1-
piperidineacetate
os\oss | 11 (aS) Methyl a-[4-[[4-(3 ,4-dichlorophenoxy)-1- \
piperidinyl]methyl]-1-piperidinyl]-1H-indol-3 -propanoate
ovv\evo | (@S) 1,1-Dimethylethyl 4-[[4-(3,4-dichloro-2-methylphenoxy)- \Y
1-piperidinyl]methyl]-a-[(2- methylpheny]) methyl]-1-
piperidineacetate

Yyvy




oYi\eid

(aR) Methyl 4-[[4-(3,4-Dichloro-2-methylphoenoxy)-1-
piperidinyl]methyl]-a-(phenylmethyl)-1- piperidineacetate

'H NMR 8(cpsop) 1.24 (2H,td), 1.51 — 1.65 (1H,m), 1.75 — 1.89
(4H,m), 1.97 - 2.08 (2H,m), 2.23 - 2.31 (3H,m), 2.32 - 2.43
(6H,m), 2.66 - 2.76 (2H,m), 2.94 —3.09 (4H,m), 3.42 — 3.48
(1H,m), 3.57 (3H,s), 4.41 — 4.49 (1H,m), 6.93 (1H,d), 7.16 —
7.32 (6H,m)

VY

oYi\e14

(aR) Methyl 4-[[4-(3,4-dichlorophenoxy)-1-
piperidinyl]methyl]-a-[(2-methylphenyl)methyl]-1-
piperidineacetate

"H NMR 8cpsopy 1.16 — 1.31 (1H,m), 1.50 — 1.62 (1H,m), 1.71
~1.83 (4H,m), 1.95-2.03 (2H,m), 2.23 (2H,d), 2.27 - 2.38
(7H,m), 2.67 - 2.75 (2H,m), 2.96 - 3.07 (4H,m), 3.41 (1H,dd),
3.51 (3H,s), 4.35-4.42 (1H,m), 6.88 (1H,dd), 7.04 - 7.13
(5H,m), 7.37 (1H.d)

)¢

oYoloYY

(aS) Methyl 4-[[4-(3,4-dichlorophenoxy)-1-
piperidinyl]jmethyl]-a[(3-fluorophenyl)methyl]-1
piperidineacetate

\o

oYoloYY

(aS) Methyl 4-[[4-(3,4dichlorophenoxy)-1-
piperidinylJmethyl]-a[(4-fluorophenyl)methyl]-1
piperidineacetate

1

o.A\o.1

(aS) Methyl a[4-[[4-(3,4-dichlorophenoxy)-1-
piperidinyl]methyl]-1-piperidinyl]-2-pyridinepropanoate

\V

oyY\eY.

(aS) Methyl o[(3-cyanophenyl)methyl]-4-[[4-(3,4-
dichlorophenoxy)-1-piperidinyl]methyl]-1- piperidineacetate

YA

oyY\oy.

(aS) Methyl o-[(2-cyanophenyl)methyl]-4-[[4-(3,4-
dichlorophenoxy)-1-piperidinylJmethyl]-1 piperidineacetate

14

0./\\00.\

(aS) Methyl a-[4-[[4-(3,4-dichlorophenoxy)-1-
piperidinyl]methyl]-1-piperidinyl]-4-pyridinepropanoate

0.22  (Fast)
m/z

oyYvieYo

(aS) Methyl 4-[[4-(3,4-dichlorophenoxy)-1-
piperidinyl]methyl]-o-[(2-methoxyphenyl)methyl]-1-
piperidineacetate

Y

2.22 (Fast)
m/z

og\og¢

aS) Methyl a-[(2-cyanophenyl)methyl]-4-[[4-(3,4-dichloro-2-)
methylphenoxy)-1-piperidinylJmethyl]-1- piperidineacetate

Yy

oYY\loy.

(aS) Methyl o-[(3-cyanophenyl)methyl]-4-[[4-(3,4-dichloro-2-
methylphenoxy)-1-piperidinyl]methyl]-1- piperidineacetate

Yy

oYy\o) 4

(aS) Methyl 4-[[4-(3,4-dichlorophenoxy)-1-
piperidinyl]methyl}-o-[(4-methylphenyl)methyl]-1-
piperidineacetate

V¢

oY\y\oy4

(aS) Methyl 4-[[4-(3,4-dichlorophenoxy)-1-
piperidinyljmethyl}-a-[(3-methylphenyl)methyl]-1-
piperidineacetate

Yo

oyy\ey.

(aS) Methyl a-[(4-cyanophenyl)methyl}-4-[[4-(3,4-
dichlorophenoxy)-1-piperidinylJmethyl]-1- piperidineacetate

Y1

Yyry




_‘\v_

2.32  (Fast)
m/z

0fY\o ¢

Methyl o-[(2-chlorophenyl)methyl]-4-[[4-(3,4-
dichlorophenoxy)-1 -piperidinyl]methyl]-1- piperidineacetate

Yv

2.58 (Fast)
n/z

ovolovy

(aS) Methyl 4-[[4-(3,4-dichlorophenoxy)-1-
piperidinyljmethyl]-a-[ [2-(trifluoromethyl)phenyl Jmethyl]-1 -
piperidineacetate

YA

Fast) 2.31
m/z

ooY\o¢q

aS) Methyl 4-[[4-(2,4-dichloro-3-methylphenoxy)-1-
piperidinyl]methyl]-a[(2-methoxyphenyl)methyl]— 1-
piperidineacetate

Y4

oYiy\oVq

Methyl 4-[[4-(3,4-dichlorophenoxy)-1 -piperidinyl]methyl]-a-
(2-phenylethyl)-1-piperidineacetate

oYY\oy4

(aS) Methyl 4-[[4-(3,4-dichlorophen0xy)-l-piperidinyl]-a-
[(15)-1-phenylethyl]-1- piperidineacetate

'H NMR d(cp3op) 0.66 (1H,dd), 0.87 (1H,dd), 1.17 (3H,d), 1.25
- 1.36 (1H,m), 1.52 (4H,d), 1.66 — 1.77 (2H,m), 1.87 - 1.95
(2H,m), 2.00 (2H,d), 2.13 (1H,t), 2.26 (1H,td), 2.53 - 2.62
(2H,m), 2.68 (1H,d), 2.87 (1H,d), 3.17 — 3.26 (1H,m), 3.32
(1H,d), 3.73 (3H,s), 4.16 — 4.23 (1H,m), 6.72 (1H,dd), 6.97
(1H,d), 7.13 - 7.21 (3H,m), 7.24 - 7.31 (3H,m)

¥

£AALE 4

Methyl 4-[[4-(3 ~chloro-4-cyanophenoxy)-1-
piperidinyl]methyl]-a(phenylmethyl)- 1-piperidineacetate
'HNMR §(cpsop) 1.15 — 1.31 (2H,m), 1.53 — 1.66 (1H,m), 1.72
—1.89 (4H,m), 2.00 - 2.10 (2H,m), 2.23 - 2.49 (6H,m), 2.75 —
2.85 (2H,m), 2.93 - 3.07 (4H,m), 3.40 — 3.45 (1H,m), 3.53
(3H,s), 4.55 - 4.63 (1H,m), 7.04 (1H,dd), 7.14 - 7.21 (4H,m),
7.22 - 7.27 (2H,m), 7.69 (1H,d)

vy

A VAR
RT 2.53
min
Standard

Methyl 4-[ [4-(2-chloro-4-cyanophenoxy)-1-
piperidinyljmethyl]-a(phenylmethyl)-1 -piperidineacetate

'H NMR 8(cnzop) 1.75 — 1.90 (4H,m), 2.07 - 2.16 (2H,m), 2.18
—2.29 (2H,m), 2.35 (1H,tm), 2.46 (1H,td), 2.91 — 3.12 (8H,m),
3.17-3.35 (3H,m), 3.48 (1H,dd), 3.56 (3H,s), 4.88 — 4.95
(1H,m), 7.14 - 7.20 (3H,m), 7.22 — 7.27 (2H,m), 7.33 (1H,d),
7.67 (1H,dd), 7.82 (1H,d)

At

§AY\E A

Methyl 4-] [4-(4-chloro-2-methylphenoxy)-1-
piperidinyl]methyl]-a-(phenylmethyl)- 1-piperidineacetate

'H NMR d(cpiopy 1.14 - 1.29 (2H,m), 1.50 — 1.62 (IH,m), 1.72
- 1.85 (4H,m), 1.95 - 2.03 (2H,m), 2.18 (3H,s), 2.23 (2H,d),
2.26 —2.38 (4H,m), 2.65 - 2.73 (2H,m), 2.92 — 3.06 (4H,m),
3.42 (1H,dd), 3.54 (3H,s), 4.35 - 4.42 (1H,m), 6.87 (1H,d), 7.06
—7.11 (2H,m), 7.15-7.19 (3H,m), 7.22 - 7.27 (2H,m)

Yo

Yyvy




YV dsa

"H NMR

MS [M+H]"
(ES+)

a-ww

Jbs

d(cp30pMNaop) 1.02 — 1.28
(2H,m), 1.38 -1.52
(1H,m), 1.59-1.74
(4H,m), 1.81 - 1.97
(2H,m), 2.10 -2.37
(6H,m), 2.54 - 2.66
(2H,m), 2.72 (1H,dd), 2.86
—3.06 (3H,m), 3.07 -3.17
(1H,m), 4.24 —4 .32
(1H,m), 6.78 (1H,dd), 6.97
—7.20 (6H,m), 7.27 (1H,d)

£4v\€9)

(aS)-4-[[4-(3,4-
Dichlorophenoxy)-1-
piperidinylJmethyl]-a-
(phenylmethyl)-1-
piperidineacetic

YA

d(cp3opmNaop) 1.06 — 1.28
(2H,m), 1.41 - 1.51
(1H,m), 1.60 — 1.74
(4H,m), 1.84 - 1.95
(2H,m), 2.11 - 2.36
(6H,m), 2.54 ~2.66
(2H,m), 2.68 — 2.76
(1H,m), 2.87 — 3.04
(3H,m), 3.08 - 3.16
(1H,m), 4.24 — 4.33
(1H,m), 6.78 (1H,dd), 6.98
—7.19 (6H,m), 7.27 (1H,d)

£4Y\£9)

aR)-4-[[4-(3,4-Dichlorophenoxy)-
1- piperidinylJmethyl]-a-
(phenylmethyl)- piperidineacetic

¥4

d(cp3opmaopy 1.18 — 1.31
(3H,m), 1.46 — 1.58
(1H,m), 1.70 — 1.84
(4H,m), 1.94 —-2.03
(2H,m), 2.20 (2H,d), 2.27
(3H,s), 2.29-2.39
(2H,m), 2.56 — 2.65
(2H,m), 2.87 (1H,dd), 2.97
—3.15 (5H,m), 4.36 —4.44
(1H,m), 6.88 (1H,d), 7.09
(1H1), 7.18 (2H,1), 7.21
727 (3H,m)

o+VY\o.o

(aS)-4-[[4-(3,4-Dichloro-2-
methylphenoxy)-1-
piperidinyl}methyl]- a-
(phenylmethyl)-1-piperidineacetic

Yvry




6(CD3OD/N30D) ] . 1 8 - 1 37
(2H,m), 1.49 - 1.63
(1H,m), 1.71 - 1.81
(4H,m), 1.95-2.04
(2H,m), 2.25 -2.27
(2H,d), 2.29 - 2.40
(4H,m), 2.33 (3H,s), 2.64
-2.74 (2H,m), 2.89 - 3.04
(2H,m), 3.05 -3.22
(3H,m), 4.38 - 4.42
(1H,m), 6.91 (1H,dd), 7.02
—7.10 (4H,m), 7.21 - 7.24
(1H,m), 7.40 (1H,d)

OQV\DuO

m pt 213°C

(aS)-4-[[4-(3,4-
Dichlorophenoxy)-1-
piperidinylJmethyl]-a-{(2-
methylphenyl)methyl]-1-
piperidineacetic acid

£

d(cp3opmaop)y 1.16 — 1.28
(2H,m), 1.41 - 1.54
(2H,m), 1.60~1.73
(1H,m), 1.84 - 1.97
(4H,m), 2.06 — 2.15
(2H,m), 2.16 - 2.25
(2H,m), 2.27 - 2.41
(2H,m), 2.57 - 2.66
(2H,m), 2.74 - 2.81
(1H,m), 2.82 - 2.90
(1H,m), 2.94 - 3.02
(2H,m), 3.03 - 3.12
(1H,m), 4.25 -4.32
(1H,m), 6.79 (1H,dd), 7.00
(1H,d), 7.19-7.23
(1H,m), 7.27 (1H,d), 7.64
—7.68 (1H,m), 8.20 — 8.23
(1H,m), 8.34 - 8.35
(1H,m)

£4¢\¢9Y

(aS)-o-[4-[[4-(3,4-
Dichlorophenoxy)-1-
piperidinylJmethyl}-1-
piperidinyl]-3-pyridinepropanoic
acid

¢y

Scpsop) 1.19 - 1.35
(2H,m), 1.52 - 1.61
(1H,m), 1.73 - 1.82
(4H,m), 1.98 - 2.05
(2H,m), 2.21 - 2.27
(2H,m), 2.29 - 2.36
(4H,m), 2.65 — 2.74
(2H,m), 2.96 (1H,1), 3.04 —
3.12 3H,m), 3.17 - 3.22
(1H,m), 4.36 — 4.42
(1H,m), 6.90 (1H,d), 6.99
(1H,1), 7.02 — 7.07 2H,m),
7.15 - 7.21 (1H,m), 7.34
(1H,1), 7.39 (1H,d)

oYiY\e.1

(aS)-4-[[4-(3,4-
Dichlorophenoxy)-1-
piperidinylJmethyl]-a-[(2-
fluorophenyl)methyl]-1-
piperidineaceticacid

¢y

8cp3opmaopy 1.18 — 1.39
(2H,m), 1.51 - 1.65

o1 Y\eo4

(0S)-4-[[4-(3.4-
Dichlorophenoxy)-1-

¢4

YYvy




(IH,m), 1.71 - 1.85
(4H,m), 1.95 - 2.09
(2H,m), 2.24 (2H,d), 2.28
—2.47 (4H,m), 2.66 — 2.77
(2H,m), 2.95 (1H,d), 2.99
-3.14 (3H,m), 3.15-3.20
(1H,m), 434 - 4.45
(1H,m), 6.90 (1H,dd), 7.09
(1H,d), 7.39 (1H,d), 7.41 -
7.45 (2H,m), 7.51 - 7.59
(2H,m)

piperidinyl]methyl]-a-[[3-
(trifluoromethyl)phenyljmethyl]-
I-piperidineacetic acid

d(cpzopmeopy 1.14 — 1.50
(2H,m), 1.52-1.70
(1H,m), 1.70 - 1.89
(4H,m), 1.95-2.09
(2H,m), 2.22 - 2.56
(6H,m), 2.67 - 2.81
(2H,m), 2.92 - 3.30
(5H,m), 4.35-4.46
(1H,m), 6.87 - 7.15
(5H,m), 7.26 — 7.31
(1H,m), 7.39 (1H,d), 7.62
—7.66 (1H,m)

oYy\lov.

(aS)-a-[4-[[4-(3,4-
Dichlorophenoxy)-1-
piperidinylJmethyl]-1-
piperidinyl]-1H-indole-3-
propanoic acid

§0

S(cosony 1.31 (2H,dd), 1.57
~1.66 (1H,m), 1.17 — 1.90
(4H,m), 1.99 —2.09
(2H,m), 2.28 (2H,d), 2.34
(3H,s), 2.35 — 2.47
(4H,m), 2.39 (3H,s), 2.66
—2.76 (2H,m), 2.94
(1H,dd), 3.04 - 3.17
(3H,m), 3.21 (1H,dd), 4.42
~4.50 (1H,m), 6.95
(1H,d), 7.03 - 7.12
(3H,m), 7.25 — 7.28
(1H,m), 7.31 (1H,dd)

oYd\o\y
(M-H)

(aS)-4-[[4-(3,4-Dichloro-2-
methylphenoxy)-1-
piperidinyl]methyl]- a-[(2-
methylphenyl)methyl]-1-
piperidineacetic <SEP> acid

N

d(CD30D/NaOD + 1 drop NaOD)
1.16 - 1.40 2H,m), 1.52 —

1.66 (1H,m), 1.73 — 1.88
(4H,m), 1.96 - 2.08
(2H,m), 2.25 (2H,d), 2.30
—2.45 (8H,m), 2.63 - 2.74
(2H,m), 2.85 (1H,dd), 2.99
~3.15 3H,m), 3.23
(1H,dd), 4.38 - 4.48
(1H,m), 6.93 (1H,d), 7.09
—7.31 (6H,m)

OuV\Ono

(aR)-4-[[4-(3,4-Dichloro-2-
methylphenoxy)-1-
piperidinyl]methyl]- a-
(phenylmethyl)-1-piperidineacetic
acid

£V

Yyvy




8(CD3OD) 1.18-1.40
(2H,m), 1.51 - 1.66
(1H,m), 1.71 - 1.85
(4H,m), 1.95 — 2.07
(2H,m), 2.22 - 2.48
(9H,m), 2.67 — 2.78
(2H,m), 2.91 (1H,dd), 3.02
~3.61 (3H,m), 3.22
(1H,dd), 4.34 ~ 4.45
(1H,m), 6.90 (1H,dd), 6.99
~7.12 (4H,m), 7.22 — 7.28
(1H,d), 7.39 (1H,d)

o.V\io.o

(aR)-4-[[4-(3,4-
Dichlorophenoxy)-1-
piperidinyljmethyl]-a-[(2-
methylphenyl)methyl]-
piperidineaceticacid

EA

S(cosop) 1.18 — 1.35
(H,m), 1.51 - 1.61
(1H,m), 1.69 — 1.82
(4H,m), 1.95 - 2.04
(2H,m), 2.23 (2H,d), 2.27
~2.35 (2H,m), 2.39
(2H,d), 2.65 - 2.74
(2H,m), 2.81 — 2.88
(1H,m), 2.97 - 3.11
(3H,m), 3.15 - 3.20
(1H,m), 4.33 — 4.42
(1H,m), 6.81 — 6.90
(2H,m), 7.00 (1H,d), 7.05
~7.09 (2H,m), 7.21
(1H,q), 7.37 (1H,d)

oYY\o.9q
(M+H)

(aS)-4-[[4-(3,4-
Dichlorophenoxy)-1-
piperidinyljmethyl]-o-[(3-
fluorophenyl)methyl]-1-
piperidineaceticacid

¢4

S(cpsop) 1.19 - 1.34
(H,m), 1.50 - 1.61
(1H,m), 1.70 — 1.82
(4H,m), 1.95 — 2.04
(2H,m), 2.22 (2H,d),
2.26 — 2.40 (4H,m),
2.65—2.74 (2H,m),
2.83 (1H,dd), 3.04
(3H,0), 3.10-3.15
(1H,m), 4.34 — 4.42
(1H,m), 6.86 — 6.95
(3H,m), 7.07 (1H,d),
7.25 (2H,dd), 7.37
(1H,d)

(M_O . ‘\\D Y
H)

(aS)-4-[[4-(3,4-
Dichlorophenoxy)-1-
piperidinylJmethyl]-a-[(4-
fluoromethyl)methyl]-1-
piperidinaceticacid

5(CD3QD) 1.05-1.32
(2H,m), 1.49 — 1.60
(1H,m), 1.69 — 1.80
(4H,m), 1.95 - 2.03
(2H,m), 2.21 (2H,1),
2.26 — 2.40 (4H,m),
2.55 (1H,1), 2.64 — 2.73

£€4Y\¢a.
(M+H)

(aS)-0-[4-[[4-G.4-
Dichlorophenoxy)-1-
piperidinyljmethyl]-1-

piperidinyl]-2-pyridinepropanoic

acid

o)

Yyvy




(2H,m), 2.97 - 3.11
(3H,m), 3.17 (1H,1),
4.33 - 4.42 (1H,m),
6.88 (1H,dd), 7.06
(1H,d), 7.18 — 7.23
(1H,m), 7.37 2H,d),

7.69 (1H,1), 8.40 (1H,d)

Scosop) 1.17 - 1.41
(2H,m), 1.53 - 1.67
(1H,m), 1.73 — 1.88
(4H,m), 1.97 - 2.09
(2H,m), 2.26 (2H,d),

(2H,m), 2.92 - 3.21
(5H,m), 4.35 — 4.47
(1H,m), 6.91 (1H,d),

(2H,m), 7.55 (1H,d),
7.59 —7.68 (2H,m)

2.37 (4H,), 2.67 - 2.79

7.11 (1H,s), 7.37 - 7.50

oyi\e ¢
(M-H)

(aS)-a-{(3-Cyanophenyl)methyl]-
4-[[4-(3,4-dichlorophenoxy)-1-
piperidinyljmethyl]-1-
piperidineaceticacid

oy

6(CDJOD) 1.40-1.59
(2H,m), 1.81 —2.14
(7TH,m), 2.55 (2H,d),
2.62 —2.75 (2H,m),

(1H,m), 3.43 - 3.71
(4H,m), 4.44 — 4.56
(1H,m), 6.90 — 6.96
(1H,m), 7.15 (1H,1),
7.39 — 7.46 (2H,m),
7.52 - 7.65 (2H,m),
7.71 (1H,d)

2.96 (4H,t), 3.21 ~ 3.37

oYT\ey ¢
(M-H)

(aS)-a-[(2-Cyanophenyl)methyl]-
4-[[4-(3,4-dichlorophenoxy)-1-
piperidinylJmethyl]-1-
piperidineaceticacid

oy

8(DMSO) 0.93 -1.05
(2H,m), 1.38 — 1.47
(1H,m), 1.50 — 1.69
(4H,m), 1.83 — 1.91
(2H,m), 2.07 (2H,d),
2.09 — 2.26 (4H,m),
2.54 —2.66 (2H,m),
2.74 —3.99 (5H,m),
4.35 — 4.44 (1H,m),
6.95 (1H,dd), 7.20 -
7.25 (3H,m), 7.47
(1H,d), 8.40 (2H,d)

£4¢6\¢qY
(M+H)

(aS)-af4-[[4-(3,4-
Dichlorophenoxy)-1-
piperidinylJmethyl]-1-
piperidinyl]-4-pyridinepropanoic
acid .

of

Yyvy




_v“_

8(CD3OD) 1.16 - 1.36
(2H,m), 1.50-1.61
(1H,m), 1.69 — 1.81
(4H,m), 1.94 —2.03
(2H,m), 2.22 (2H,d),
2.26 —2.41 (4H,m),
2.65 - 2.74 (2H,m),
2.87 (1H,dd), 3.01 —
3.13 (3H,m), 3.26
(1H,dd), 3.80 (3H,s),
433 - 4.41 (1H,m),
6.77 (1H,t), 6.83 — 6.89
(2H,m), 7.07 (1H,d),
7.11 (1H,d), 7.20
(1H,d)

oYY\oY)
(M+H)

(o S)-4-[[4-(3,4-
Dichlorophenoxy)-1-
piperidinylJmethyl]-a-[(2-
methoxyphenyl)methyl]-1-
piperidineacetic <SEP> acid

o

Scosopy 1.18 — 1.31
(2H,m), 1.49 - 1.62
(1H,m), 1.70 - 1.85
(4H,m), 1.95 —2.04
(2H,m), 2.21 2H,d),
2.29 (3H,5), 2.31 - 2.44
(4H,m), 2.60 —2.71
(2H,m), 3.01 —3.25
(SH,m), 4.36 — 4.46
(1H,m), 6.90 (1H,d),
7.26 (1H,d), 7.33 (1H,1),
7.47 - 7.56 (2H,m),
7.62 (1H,d)

oY \eYA
(M-H)

(as)-o-[(2-Cyanophenyl)methyl}-
4-[[4- (3,4-dichloro-2-
methylphenoxy)-1-
piperidinyl]methyl]-1-
piperidineacetic acid

o1

8(cosop) 1.15 — 1.33
(2H,m), 1.50 - 1.61
(1H,m), 1.71 — 1.85
(4H,m), 1.94 — 2.04
(2H,m), 2.22 (2H,d),
2.28 (3H,s), 2.31 —2.39
(4H,m), 2.58 — 2.70
(2H,m), 2.89 - 3.15
(5H,m), 4.36 — 4.46
(1H,m), 6.90 (1H,d),
7.26 (1H,d), 7.42 (1H,1),
7.51 (1H,d), 7.58
(1H,d), 7.61 (1H,5)

oY \oYA
(M-H)

(aS)-a-[(3-Cyanophenyl)methyl]-
4-[[4- (3,4-dichloro-2-
methylphenoxy)-1-
piperidinyl]methyl}-1-
piperidineacetic acid

oV

6((}1)301)) 1.19-1.44
(2H,m), 1.55 - 1.67
(1H,m), 1.75 - 1.90
(4H,m), 1.99 — 2.08
(2H,m), 2.25 — 2.40
(5H,m), 2.75 GH.1),
2.91 (1H,d), 3.10—3.19

o.q\0.V
(M+H)

aS)-4-[[4-(3,4-Dichlorophenoxy)-
1- piperidinyl|methyl]-a-[(R)-
hydroxyphenylmethyl]-1-
piperidineacetic acid

oA

yyvy




(2H,m), 437 — 4.46
(1H,m), 4.84 (1H,d),
6.92 (1H,dd), 7.11
(1H,d), 7.21-7.26
(1H,m), 7.30 (2H,1),
7.41 (1H,d), 7.49 2H,d)

8.co30m) 0.84 — 0.96
(1H,m), 1.15 - 1.44
(6H,m), 1.73 — 1.93
(5H,m), 1.96 - 2.11
(2H,m), 2.35 2H,d),
2.43 —2.55 (2H,m),
2.75 - 2.86 (3H,m),
2.89 — 3.12 (1H,m),
3.35 — 3.58 (1H,m),
3.68 (1H,d), 4.39 — 4.50
(1H,m), 6.91 (1H,dd),
7.12 (1H,d), 7.22 -
7.30(1H,m), 7.32 - 7.42
(SH,m)

o.o\o..Y

(M-H)

(aS)-4-[[4-(3.,4-
Dichlorophenoxy)-1-
piperidinylJmethyl]-a-[(1S)-1-
phenylethyl]-1-piperidineacetic
acid

Rl

Scpsopy 1.14 — 1.34
(2H,m), 1.49 - 1.61
(1H,m), 1.69 — 1.82
(4H,m), 1.94 — 2.03
(2H,m), 2.19 - 2.34
(4H,m), 2.24 (3H,s),
2.37 (2H,q), 2.66 — 2.73
(2H,m), 2.76 (1H,dd),
2.96 — 3.09 (3H,m),
3.17 (1H,dd), 4.33 -
4.41 (1H,m), 6.87
(1H,dd), 7.00 (2H,d),
7.08 (1H,d), 7.13
(2H,d), 7.36 (1H,d)

(APCI)

o.o\o.Y

(M-H)"

(aS)-4-[14-(3,4-
Dichlorophenoxy)-1
piperidinyljmethyl}-a-[(4-
methylphenyl)methyl]-1-
piperidincacetic acid

dcpsopy 1.17 - 1.41
(2H,m), 1.51 - 1.65
(1H,m), 1.72 - 1.85
(4H,m), 1.96 - 2.07
(2H,m), 2.25 (2H,d),
2.29 (3H,s), 2.31 - 2.46
(4H,m), 2.67 - 2.77
(2H,m), 2.81 (1H,dd),
3.06 (3H,t), 3.21
(1H,dd), 4.34 - 4.46
(1H,m), 6.88 — 6.98
(2H,m), 7.04 -7.13
(4H,m), 7.39 (1H,d)

(APCI)

c.o\o.. Vv

(M-H)"

(aS)-4-[[4-(3,4-
Dichlorophenoxy)-1-
pipereidinyl]methyl}-a-[(3-
methylphenyl)methyl]-1-
piperidineacetic acid

1)

Yyvy




_Ve_

S(cozopy 1.15 — 1.43
(2H,m), 1.50 - 1.66
(1H,m), 1.71 - 1.86
(4H,m), 1.96 - 2.08
(2H,m), 2.24 (2H,d),
2.27 - 2.48 (4H,m),
2.66 - 2.80 (2H,m),
2.90 - 3.25 (SH,m),
433 —4.45 (1H,m),
6.90 (1H,d), 7.10
(1H,s), 7.39 (1H,d),
7.47 (2H,d), 7.60 (2H,d)

(APCI)
AWAV-RR
(M+H)"

(as)-o-[(4-Cyanophenyl)methyl]-
4-[[4- (3,4-dichlorophenoxy)-1-
piperidinyljmethyl]-1-
pipeeridineacetic acid

1y

8(CD3OD) 1.19-1.35
(2H,m), 1.49 — 1.61
(1H,m), 1.71 — 1.82
(4H,m), 1.94 — 2.05
(2H,m), 2.22 (2H,d),
2.33 (4H,q), 2.65 - 2.73
(2H,m), 2.97 - 3.27
(5H,m), 4.32 — 4.42
(1H,m), 6.88 (1H,dd),
7.06 (1H,d), 7.10 - 7.18
(2H,m), 7.27 - 7.31
(1H,m), 7.37 (2H,d)

(APCI)
oYdq\oYVieYo
(M-H)"

(as)-a-[(2-Chlorophenyl)methyl]-
4-[[4- (3,4-dichlorophenoxy)-1-
piperidinylJmethyl]-1-
piperidineacetic acid

1y

8(cpsopy 1.19 — 1.45
(2H,m), 1.67 - 1.81
(3H,m), 1.86 — 1.98
(4H,m), 2.30 (2H,d),
2.34 - 2.46 (2H,m),
2.68 —2.77 (2H,m),
2.84 (2H,q), 3.08 - 3.16
(1H,m), 3.31 — 3.54
(4H,m), 4.30 — 4.38
(1H,m), 6.80 (1H,dd),
7.01 (1H,d), 7.27 - 7.34
(2H,m), 7.45 (2H,q),
7.57 (1H,d)

(APCI)
o1Y\oo4
(M+H)"

(aS)-4-[[4-(3,4-
Dichlorophenoxy)-1-
piperidinylJmethyl]-a-[[2-
(trifluoromethyl)phenylJmethyl]-
1- piperidineacetic acid

1¢

Scpiopy 1.17 — 1.41
(2H,m), 1.50 - 1.66
(1H,m), 1.72 - 1.90
(4H,m), 1.93 —2.06
(2H,m), 2.24 (2H,d),
2.31 - 2.42 (4H,m),
2.44 3H,s), 2.64 - 2.77
(2H,m), 2.88 (1H,1),
3.00 - 3.15 (4H,m),
3.82 (3H,s), 4.40 — 4.51
(1H,m), 6.78 (1H,1),

(APCI)
oyo\oyy
(M-H)"

(aS)-4-[[4-(2,4-Dichloro-3-
methylphenoxy)-1-
piperidinyl]methyl]- a-[(2-
methoxyphenyl)methyl]-1-
piperidineacetic acid

10

Yyvy



6.86 (1H,d), 6.94
(1H,d)7.12 (1H,1), 7.23
(2H,t)

d(cp3opmaoDy 1.25
(2H,dd), 1.49-1.59
(1H,m), 1.70 — 1.80
(4H,m), 1.81 — 1.91]
(1H,m), 1.94 — 2.03
(3H,m),2.19-2.34
(6H,m), 2.51 — 2,61
(IH,m), 2.63 - 2.73
(3H,ms), 2.90 (1H.dd),
2.94 - 3.04 (2H,m),
4.32 -4.42 (1H,m),
6.87 (1H,dd), 7.06
(1H,d), 7.12 (1H,dt),
7.18 —7.25 (4H,m),
7.36 (1H,d)

DQO\O.V

(M-H)

(aS)-4-[[4-(3,4-
Dichlorophenoxy)-1-
piperidinyl]methyl-o-(2-
phenylethyl)-1- piperidineacetic
acid

11

S(CDSOD) 1.21-1.39
(4H,m), 1.49 - 1.57
(2H,m), 1.58 — 1.65
(2H,m), 1.73 — 1.81
(2H,m), 1.89 (2H,1),
2.20 (2H,d), 2.28 - 2.41
(2H,m), 2.54 (2H,d),
2.86 —2.93 (3H,m),
3.03 -3.12 (3H,m),
3.19 (1H,dd), 7.00
(2H,t), 7.12 -7.20
(3H,m), 7.21 -7.26
(2H,m), 7.27 - 7.31
(2H,m)

MS 439
[ M+H]+

(ES+)
Retention
Time: 1.35
standard

(0S)-4-[[4-[(4-
Fluorophenyl)methyl]-1-
piperidinyl]methyl]-a-
(phenylmethyl)-1-
piperidineacetic acid

8%

8((:13301)) 1.16 - 1.39
(2H,m), 1.50 — 1.66
(1H,m), 1.74 - 1.87
(4H,m), 1.99 ~2.10
(2H,m), 2.26 (2H,d),
2.30 - 2.46 (4H,m),
2.68 —2.77 (2H,m),
2.85 (1H,dd), 3.00 —
3.15 (3H,m), 3.23
(1H,dd), 4.52 — 4.61
(1H,m), 7.05 (1H,dd),
7.10 - 7.17 (1H,m),
7.19 - 7.31 (SH,m),
7.71 (1H,d)

EAY\EA.
(M-H)
APCI-

(aS)-4-[[4-(2-Chloro-4-
cyanophenoxy)- 1-
piperidinyl]methyl-a-
(phenylmethyl- 1-piperidineacetic
acid

TA

YYvy



S(DMSO) 0.99-1.13
(H,m), 1.41 - 1.52
(1Hm), 1.61 — 1.73
(3H,m), 1.87 — 1.97
(2H,m), 2.11 (2H,d),
2.21-2.30 (3H,m),
2.39-2.47 (2H,m),
2.54-2.61 (1H,m),
2.78 - 2.89 (2H,m),
2.92 ~3.03 (2H,m),
330 - 3.39 (2H,m),
4.64 —4.73 (1H,m),
7.14 - 7.28 (SH,m),
7.38 (1H,d), 7.77
(1H,dd), 8.01 (1H,d)

EAENEAY

[M+H]+
(ES)+

(aS)-4-[[4-(2-Chloro-4-
cyanophenoxy)- 1-
piperidinylJmethyl]-o-
(phenylmethyl)- 1-
piperidineacetic acid

14

5((;])301)) 1.16 - 1.35
(2H,m), 1.50 — 1.63
(1H,m), 1.72 — 1.84
(4H,m), 1.95 — 2.03
(2H,m), 2.17 (3H,s),
2.23 2H,d), 2.30 - 2.42
(4H,m), 2.63 — 2.72
(2H,m), 2.83 (1H,dd),
2.98-3.11 (3H,m),
3.20 (1H,dd), 4.34 —
4.41 (1H,m), 6.87
(1H,d), 7.05 - 7.13
(3H,m), 7.20 (2H,1),
7.26 (2H,d)

EVY\EV)

(aS)-4-[[4-(4-Chloro-2-
methylphenoxy)- 1-
piperidinyl]methyl]-a-
(phenylmethyl)- 1-
piperidineacetic acid

d(cp3opwaopy 1.05 — 1.26
(2H,m), 1.41 - 1.54
(1H,m), 1.61 - 1.73
(4H,m), 1.85-1.94
(2H,m), 2.07 - 2.16
(2H,m), 2.16 —2.25
(2H,m), 2.26 — 2.35
(2H,m), 2.57 - 2.65
(2H,m), 2.72 (1H,dd),
2.87-2.94 (1H,m),
2.95-3.05 (2H,m),
3.10 - 3.16 (1H.m),
424433 (1H.m),
6.76 — 6.81 (1H.m),
6.98 - 7.04 (2H.m).
7.10 (2H,t), 7.17 2H,d),
7.27 (1H.dd)

£av\ed)

(0S)-4-[[4-(3,4-
Dichlorophenoxy)-1-
piperidinyljmethyl]-a-

(phenylmethyl)-1-piperidineacetic

aciddihydrochloride

\At

Yyvy




(6H,m), 3.31 - 3.52
(4H,m), 3.54 — 3.64
(2H,m), 3.73 3H.s),
4,02 -4.16 (1H,m),

methoxyphenyl)methyl]-1-
piperidineaceticacid
dihydrochloride

S(CDBOD) 1.56 - 1.69 o.V\o.0 (aS)-4-[[4—(3,4-Dichlor0-2- VY
(2H,m), 1.92 - 2.02 methylphenoxy)-1-

(1H,m), 2.05 -2.25 piperidinyl]methyl]- a-
(6H,m), 2.31 (3H,s), (phenylmethyl)-1-

3.07-3.15 (4H,m), piperidineaceticaciddihydro
3.14 - 3.27 2H,m), chloride

3.39 (1H,dd), 3.44 —

3.52 (2H,m), 3.53 -

3.60 (2H,m), 3.60 —

3.68 (1Hm),3.71 -

3.81 (1H,m), 4.12 -

4.21 (1H,m), 6.86 —

6.96 (1Hm), 7.17 —

7.29 (6H,m)

dcp3opy 1.55 — 1.71 (APCI) | (0S)-a-[(4-Chlorophenyl)methyl]- | 4
(2H,m), 1.88 —2.00 ov¥\\oYo | 4-[[4-(3,4-dichlorophenoxy)-1-
(1H,m), 2.03 —-2.33 3.52piperidinyl]methyl]-1-
(6H,m), 3.03 -3.15 [M+H]" | piperidineaceticacid

(4H,m), 3.16 - 3.30 dihydrochloride

(3H,m), 3.34 -3.48

(3H,m), 3.52 - 3.59

(1H,m), 3.60 — 3.67

(1H,m), 3.70 - 3.78

(1H,m), 4.11 - 4.19

(1H,m), 6.83 — 6.94

(1H,m), 7.09 - 7.17

(1H,m), 7.24 (4H,q),

7.34 (1H,d)

dcpsopy 1.56 - 1.74 (APCI) | (aS)-4-[[4-(3,4- Vo
(2H,m), 1.88 - 1.99 oYo\oyy | Dichlorophenoxy)-1-

(1H,m), 2.05 -2.27 piperidinyl]methyl]-a-[(2-
(6H,m), 2.30 (3H,s), [M+H]" | methylphenyl)methyl]-1-
3.05-3.15 (4H,m), pipereidineaceticacid,
3.15-3.33 3H,m), dihydrochloride

3.36 — 3.49 (3H,m),

3.54 - 3.69 (2H,m),

3.78 — 3.88 (1H,m),

4.04 -4.13 (1H,m),

6.84 - 6.94 (1H,m),

7.00 - 7.18 (SH,m),

7.34 (1H,d)

domsoy 1.55-1.72 (APCI) | (aS)-4-[[4-(3,4- V1
(2H,m), 1.93 - 2.23 oYo\oyy | Dichlorophenoxy)-1-

(7H,m), 2.93 -3.17 (M piperidinylJmethyl]-a-[(4-

Yyyvy




4.79 - 4.86 (1H,m),
6.89 (2H,d), 7.06

(1H,1), 7.18 (2H,d), 7.32
—7.40 (1H,m), 7.56
(1H,1)

8(CD3OD) 1.66 —1.88
(2H,m), 1.97 -2.43
(10H,m), 3.16 —3.27
(6H,m), 3.37-3.49
(2H,m), 3.51 - 3.61
(3H,m), 3.66 - 3.79
(2H,m), 4.17 - 4.26
(1H,m), 6.95 - 7.06
(1H,m), 7.13 - 7.30
(5H,m), 7.43 - 7.50
(1H,m)

o.V\o.o

(aR)-4-[[4-(3,4-
Dichlorophenoxy)-1-
piperidinyl]methyl]-a-[(2-
methylphenyl)methyl}-1-
piperidineaceticacid
dihydrochloride

\a%

5((:1)30]3) 1.63-1.78
(2H,m), 1.97 — 2.09
(1H,m), 2.11 — 2.40
(8H,m), 2.69 — 2.79
(1H,m), 2.83 - 2.93
(1H,m), 3.13 —3.22
(4H,m), 3.32 - 3.38
(1H,m), 3.48 — 3.57
(3H,m), 3.64 — 3.77
(2H,m), 3.95 ~ 4.03
(1H,m), 4.80 (1H,m),
7.00 (1H,dd), 7.19 -
7.34 (6H,m), 7.43
(1H,dd).

o.o\e. ¥

[M-H]

(0S)-4-[[4-(3.4-
Dichlorophenoxy)-1-
piperidinyl Jmethyl-o-(2-

phenylethyl)-1-piperidineacetic

acid dihydrochloride

YA

5(CD30D/NaOD) 1.23
~1.37 (4H,m), 1.50 -
1.64 (2H,m), 1.70 —
1.84 (4H,m), 1.92 -
2.05 (2H,m), 2.15 —
2.26 (2H,m), 2.26 —
2.50 (3H,m), 2.63 —
2.82 (2H,m), 2.96 —
3.10 (2H,m), 3.20 —
3.27 (1H,m), 3.65
(3H,s), 4.34 — 4.41
(1H,m), 6.79 (1H,s),
6.88 (1H,dd), 7.08
(1H,d), 7.37 (1H,d),
7.46 (1H,9).

£avigdo

(aS)-4-[[4-(3,4-
Dichlorophenoxy)-1-

piperidinylJmethyl]-a-[(1-methyl-
1H-imidazol-5-yl)methyl]-1-

piperidineaceticacid

vAa

Yyvy
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[Ca™); Calcium flux a5l 3ixs Jidas : Yana Jilas
daaV) (a2 i)

DS LS aanll slias > a3 EDTA (4« eosinophils  dxad¥) (s cilal <l e
Gl xel (VY = Yo (Yeo (V49) 5,k .Hansel et al., J. Immunol. ) Guue
5uM FLUO-3/AM + Pluronic F127 2.2p1/mL e lebaaty (Jo Vo' * o) LAY

(LKS; NaCl 118mM,  =éais potassium  Jslae 8 (Molecular Probes iy ya )

MgSo4 0.8mM glucose 5.5mM, Na,CO4 8.5mM, KCI SmM, HEPES 20mM, CaCl,
Gy Jranill 2ny A8 Al 50 e die saaly delu sad pH 7.4) 7/1.8mM, BSA 0.1
vie LKS 4 Ll aely 382 0 314 200xg 2 Sk b Ol A LA
Poly-D-Lysine ilia) aiia Al G FLIPR pilia IV LAY iy A STl ) %Yo
&e uM Yo die ((dielu sad fibronectin SpM &« 4iaias Becton Dickinson (e
Ofioe WAL dut 55 Gl 0 5ad g Yoo die (538 al okl Jlen 8 Anieall Cunn

NEURH R EAORSE § Yer) LKS alasnnl

& .DMSO (viv) Lo,V g 585 Gzl s DMSO o8 e ABYI e € e
= 1g) fluorescence 0 sl 3aL 3 5 eotaxin (e Agp S 5 dalaly Jallanlly ¢l
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dbaul 3 isall fluorescence (4 g lé Y1 (IS 1) Clabiae & ABY1 (e SIS ja ) 22
Aaaiud (Ko €l e sadies A8 kg 4kl &5 38 (4 )Lia) CC3 alias) eotaxin
Claliaddl el ICsp aast) 70+ duwiy luorescence Jaxftil o glhaall laliaall S A

.CCR3 Jiiase b
Ao Jla
Human eosinophil chemotaxis 4! (yam oV Cilasly el Yl

LS 333l sbiae s )la 23 EDTA (5o Human eosinophils 4oy (au s Sl J e
Galas ael (VY = Vee (Vio V49) 3,k (Hansel et al. , J.Iynmuol) W 83
Yoo s penicillin oo TUML Yoo o (550 RPMI 3 "de Vo™ *) 0 e LDIA)

Ad 3l 3 )l s aic (HIFCS 7Y+ g 3ale streptomycin sulfate (s mLAIU

YY 5 s dic 4885 10 32l Buse Eosinophils e sV Sl (e (0 Ve o) Guias o

(DMSO )+ b s 38 5ix Vo qaglhd)cither oS e of UL (e L ¥ e 4 gia

ML YA ALl (mac Jlus 5 um ¥ 5 ChemoTx,3) AbaSl iai) dadia culaa
(laa 580 sae e el g koal CCR3 sbas) nm Voo M +)) eotaxin 3S 5 (e
fais b Aaainid gl ) ocuie g ABOD By L SHd S5 e s
Clidl Blae o L Yo iy i o S e gy o aeS) sy
YV 5 e aie daaly delu sad Asdiall o L plill Jdel Y Eosinophils  (asd¥!
Giginy rand Cop /0 5 elsh 7190 (a 58 hma COlay Ak Aiiala b sl

ekl laay)
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—AY -
paladl 5 5 A et e i alids 255 o) A DA e g fad Bugd) O
phosphate buffered saline (Jlim s S zle (PBS) ddau) 43 33l g5 s yldll J..ns Al
Sl DAY 6 & L deatle WA (51 WY MEDTA e m © (e (g sy Jsiuas
ve @3y 0 saal xg Yov) (s S all ajkal Slea (8 g elldy Sl DA e S
e AT Il Asdll s JS Al sold) calisy alall (Jojl & (28 a5 ) s
Ze,0 e ssisy PBS (e pL YA ALzl oS DA Jias &8 (R
oo 5 Al sl W Alsiall LA Adlal 53035 band B 550 Lgadi x) + + Tritonx
Strath et al.,J. Immunol. 4%kl W, ©a 3 Al cosinophils (¥ Sl ae

_\9“53)_\!\_, U:“"‘):N‘ CJLA_A“ C'JL:. BA A bl Y9 (AY V4o ‘é‘)k .AtetZlods

JAgildall salall 3 eosinophil peroxidase activity

eotaxin Aped¥!) () Sl Sbesl QAaall Glabiaa oo ABY) e LS e 2y
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