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WD 2006/ 131200 PCT/ EP2006/ 004811 2,6 QUI NOLI NYL
DERI VATI VES, PROCESSES FOR PREPARI NG THEM AND THEI R
USE AS MEDI CAMENT The present invention concerns
2.6-quinolinyl derivatives, processes for preparing
maceut i cal conpositions containing
t (Z?arO‘S’EQZJOaS phar maceuticals. 5 The integrin g&@ﬂ]iz%womsu
(also terned VLA-4 or Very Late Antigen-4 and
desi gnated CD49d/ CD29) is predom nantly expressed on
eosi nophils, | @hoc tes, rmnocgt es and basophils. It
bi nds &MQI—%‘ LPERVATIES) RROCESSES HORRBREBARENG on
nmol ecul e VCAMTHENYAND THEIRWSE ASMEBICAMENT hel i um i n
response to inflamuatory cytokines (TNF-a, IL-1 and
selectively IL-4 and IL-13) and to the extracellul ar
matrix protein fibronectin. 10 Because a4p 1 is not

expr esggd F&eerﬁiiﬁ@%ﬁ{ édRBern§ Y 6L Ribithy deMpit&s, BfoBessiffor preparing

first .defenc ainst infection,. It Is.a target. for

¢ HhEm ARSI SaPPRIEPS SPLHPIRE Hpam ARE Sy o B Rretageuticals.
Sever alThg integrinrapa frdso tarmedMI.Ast erdVexsLdte dmtigendl andtdesigngted

| NS4 ddA0D29) 3 Fre@émBditiylexbprrs€e@lon eostHblRas, Ay prasdited, @sbnocytes and

i nf | anmat at hol ogi es and. th bl ocki.ng its

¢ (et 1 BhgB Rup e dp 2 RSy 38 el Siittioh bepyie yoam-1 that
mub expuessed e endotieunNyesperise doviaflyinthatory ¢ytolines (TNEAY. 1brl and
irg‘e%eam&ytxpwanaqmb)tsdid?smh adibidd nia&u@,id r8ﬁ§rﬁﬁﬁ96r&ﬁ&€d

on |l eukemc cells that show increas urviva ro

bi ndi nlg%efao“s‘r‘f" ‘#{oiﬁ Zet PRrSsl on ey aiag feutivbiils F"’lla‘v?lh Ao et
stdsfarnd agaiist infectpm dkis adanghl for the pharmarelegical pentyohef inflammatory
prasaskse of chenotherapy is beneficial in preventing

rel apse _of .acute el ggenous . 20. | 1 a, .
VA Peay o SRS, 10 AT B Bty Ty @Bfuapt n o
c eddhesien medinted inflammatery pathslogies and hat bipehing itsfynegion is beneficial.

advibdas@Qhélade HtRGK B8 isSlerolls MSCitiefihatod draiftlsi(RA)r

[ qﬂﬂﬂnqgentgonwgl m)oésh nmuscl e differentiati on and
atReroscreros s fhe interaction of a4pl on

i nf | ameédB bisyalseexpressei o lqukpmistells that ey Lagreased swpivalthrough

S haning © ﬂbﬁ&fe_@ﬁéqﬁ&g&ﬂ&?btﬁx!dn%fo&f storkial tells eBlodBigtkisngteraction
this. interactdon i enefii ci n r

¢t S R Blpbhertip B et Rl b breBRP I B8t acute myelogenous
LPsiemyja.j s expressed on certain sub-popul ations of T

and B loyphasyvesvanthve Bls€ B&nagitifibdin snidsth mdgrlelcelfifPrh intimal

bi nds V n ibr.onect i 111 '

¢ gt entfertMe shuoRlind grl R 851, e (AR iy fbn e S
eXprisstegsm@ty musele differegtiation; andatheresslerosi§i nt est i nal
track aneintéraéton of cbEl érv@bahmatdey éelly @il @BrdnBetinteas also been

YD Pl SRR E S p WAL WRUER hA3he UGG pedifial in
Interacti on between a4p/ an may al SO pe
i iYePITHAE transplant gprrvivek | anmat i on out si de of nucosal
ti ssue Th&aedral a4BY (koS rmaMPAMAL) WM espbdbedigiicériam sub-populations of
| DV Hd'E %g;k{;sf L%'U%Q&Xprgﬂ.v‘ﬁke AR el dAMY and fibronectin.
bl ocki ng i unction I's beneficial.
In addition a4B7 binds to a cell surface adhesion molecule MAACAM-1 that is expressed
preferentially in the gastrointestinal track and which is belived to be involved in the
homing of leukocytes to gastrointestinal mucosa. The interaction between a4f7 and
MAdCAM-1 may also be important sites of inflammation outside of mucosal tissue.
Several studies have shown that a4f7 is involved in inflammatory bowel disease

and that blocking its function is beneficial.
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WO 2006/ 131200 PCT/ EP2006/ 004811 2 Internationa

patent application WO 00/ 15612 di scl oses conpounds

having a general forrmula I-zt I N CH30 NCRH O

wherein R represents sonme substituents such as

Ry G5 008/8 2000 COOH, - COCaI kyl . 5 These Co”pound§cﬁ&?mﬁ§musu

used as i nternedi ate conmpounds in a preparation o

phar maceuti cal compounds, but no pharmaceutica

utility for themas such is sought. Internationa

pat ent application WO 03/ 093237 di scl oses

2,6-quinolinyl and 2,6- naphthygl derivatives as

pharmaceuticals for the treatnent of VIA-4 dependent

inflanqqtor di seases. . .1 found sone

anal ogs- Slfnaﬁ?]ne RatSOtARD ld'fa(rzli(‘)’][\{\ﬁ]n&yﬁ(y@ g%ﬁc T opppogpds having a

poicaered farmaulae| ective inhibitors of a4 integrins, such

as a4l1l31 and/or ada7, tha enonstrate i nproved ora

bi oavailability. a | ow cl ce and a high

absorption. These conpoun ve no or m ni mal

inhibitory action on a inte of ot her subgroups.

In one aspect, the inventiaon thejefore provides a

conmpound havi ng foornmul a I, S anti oners,

di ast ereol somers or a pharnmacegticlly acceptabl e salt

thereof, R2n 1 (1) NRan" R NNO HI iN wherein Rl

i s hyd™thgesin RgniessRip|some substityenty sugh as hydrogen. jGOOH, -COOalkyl.

hyrhe@g®mpatindiida @R iseddsSittetiediati3orhfouisl irDg Preparation of

I;@P%%E%SB%% lé%%‘%fkgﬁ %‘ut Wpﬂ%@é&%%%ty for them as such is sought.

International patent application WO 03/093237 discloses 2,6-quinolinyl and 2,6-
naphthyl derivatives as pharmaceuticals for the treatment of VLA-4 dependent
inflasnmatory diseases.
We have now found some analogs of these 2,6-quinolinyl compounds that are

potent and selective inhibitors of a4 integrins, such as a4p1 and/or a4p7, that
demonstrate improved oral biocavailability, a low clearance and a high absorption. These

compounds have no or minimal inhibitory action on « integrins of other subgroups.
In one aspect, the invention therefore provides a compound having formula I, its

enantiomers, diastereoisomers or a pharmaceutically acceptable salt thereof,

M

R’

wherein

R1 is hydrogen, hydroxyl or C }.g alkyl;
R2 s hydrogen or halogen:

nis O to 5;

R3is hydrogen, or halogen;

n' is O to 4.
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The term "al kyl". as used herein, represents

saturated, nonoval ent hydrocarbon radicals having

strai ght or branched nvieties or conbinations thereof

and containing 1-6 carbon atons, preferably 1- 2

carbon atons or one of the net hyI enes (-CH2-)

LIS B2y an oxygen atom Preferred al kyl gp%yﬁrzlogwomsu
nmet hoxy. 5 The term "hydroxyl", as used herein,

represents a group of fornmula -OH The term "haI ogen",

as used herein, represents chlorine, brom ne, fluorine

or lodine atom Preferred halggen is chlorine.

Usual ly. Rl is hydrogen, hydroxyl or C 1-6 al kyl.

Preferred RL are hydrox and nethoxy. Mst preferred

R | i sThgtergxstil™ I‘B“Efs‘h%/ﬂ’?‘? repgosquts masgeworb@akm hydrocarbon
hahdigshavitigndtralghe ar hiantled hadiaige or codbiratipnsethereofahdR@ntagning

chl@&dr8gh atw.stpraeﬁi)@r ¥-26arBan atoms o} oiid i €hd Methgishdsi (A0H,-Pean be
and 6 of the hen%/ ring. Usually nis 0 to S

PrreRlagerl by ap oxygen atom. BreferredlivLengHR{SIRFERYn s 2.

Usual | she R&nl“mdagodromeo hedet, oxpeesentPaafanro brirdla OH.

hal 0Q€hme d&é%%ehﬁgé% .[s%gexﬁ%réiﬁ reﬁngé?lrté gﬁoﬁnM’@bmjne fluorine or

preferre Ior| ositions 3 and 5 of the

p)’?q"b‘?ﬁ%mr'i”ﬁ le‘iéalegﬁ?dﬂ‘ °’|'"P is 0to4 Preferred n
is 1, HswpllygRl parogen fupvoy of € 1-g 28yl Prefestef (' e pudropyl and

Chh&@hd<Hemade férpedﬁ@sfsth% .or 4 of the phenyl ring.
Pr ef er abl

IS chlorl 0Si t]
e e ool PTG 8GR
c lehlorileeMast preferred R39$ thlomdedn gpsitichs andrfeof theplyenyl ingg

tuﬁual | x:sg%ﬁy isd 168! ﬂ'éfepx%d at@md & NWokd ﬁr@férx@d Qnis . of
e r1dlne

P
ehilor 1 He-Hbofy '?snr*‘qfﬁﬁ’éfr“? bkt st £ B HRlAe e Prfigred R e
Mehlerige. Mast prefenie8 R3gs ghlonidel in ppsitorst3oand Sofies pyridine rig.

an?h5| Obudily R fod, BRefdriddr 1M, Qfoeerﬁdrewmemdss fare:
net hy

(3. 0. aVeh r%d{iéﬁ%"i‘g!%g'a'ﬂf‘ﬁ%?’? £ 35 4 e bpEn e Briebramy 2 s

( 28)east-d ¢Higrie atom in position 2 or 4 of the phenyl ring. More preferred R2isa

d'é:ﬁf&hﬁé Qéoﬁpﬁ'&ghbﬂﬁ%&ﬂr&ﬂﬁ)phgnﬁgméz 6-di chl or opheny: )
-6-qui nol in noi ¢ _aci e 3
accept gﬁ\‘@’%‘%ﬁ g C?‘ﬁ&f‘g gfem ngig?}} @P’é??g ﬁ%‘% 'ﬁ"aé: %efé’rably R
( 285)t-1gask @ 8hiorine athindn positen 3ot 5 e prrdincoiing Mope prefegred R3isa
d'ﬁ:ﬁféhﬂé aRAFAY %lﬂén guhatgloglmel &aeaafm c aCI d and
phar ma i ca accept anl e .
of f or AATAT 4F \é %%B %ﬁ f”é? QE’C?] Ha-\'glml 3-[2
| éa§tdichingo3@nyl- %ebgmllorqpema& andn(28}&((3.5st r uct ur e.
Thﬁc?ﬂo?&i%rﬁ&ﬂﬁ@l)@n&ﬁﬂ-hﬁﬁ (i@-ﬁlchﬁr@h@ﬁﬁ)% qiliﬁolﬁ'xyﬁz pPdpafoi®acid and
atgc@ﬂ a?ﬁle an pot ation is used in
TSR P PRe PR PI61°8% described in Pure Appl .

Chem (wpemrferm@ comoud is F)-21(p.Steiehlerbisoricatisnyliagan 3-12-(2.6-
S GiRRtopHe )-8 U IHIRLYII frofaoR idHnAPhairSaceit®faly adeptabld saits

the, Eg;p AT Al oo A8 Pk

006/ 004811
Compounds of formula I and some of their intermediates have at least one

stereogenic center in their structure. This stereogenic center may be presentina Rora S

configuration, said R and S notation is used in correspondence with the rules described

in Pure Appl. Chem. (1976}, 45, 11-30.

In all the above-mentioned scopes, the asymmetric carbon atom, is preferably in
the “S"-configuration.
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4 The "pharmaceutically acceptable salts"” according to
the invention include therapeutically active,
non-toxi c base and acid salt fornms which the conpounds
of formula | are able to form The acid addition salt
formof a conmpound of formula | that occurs in it
MQUOS/EHMO 5 as a base can be obtained by tre%?T/ﬁ’éN?%&“ll
free base with an appropriate acid such as an

i norganic acid, for exanple, a hydrohalic such as
hydrochloric or hydrobromc, sulfuric, nitric,
phosphoric and the |ike; or an,organic acid, such as,
for exanple, acetic, hydroxyacetic, propanoic Iactic
pyruvic, malonic, succinic, maleic, fumaric,

t ar t ar iThe “Rhiarmdceutinly Benspishlersalts” @ccantipgivdhe PWE‘?H%‘ ‘hotude
b&ﬁ&&ﬁﬁﬁfdmy%hﬁe nbn-taddieBe skl Adadéat forriOwinyle trerompounds of

aélc ealc% nosallcyllc panoi ¢ and the |ike
oo?J Par aceutical Salts, P. Heinrich Stahl

&
Cam |1 éhq;acicj\eﬁﬁgqxhsaégggx} of nggnm fgrmayla Lthat oceprsn its free form
ACdsat bastHﬂ lSEJ'bbt@ﬂtezby t228ng éie)free Dase witpoappilepriate acid such as an

g{-‘é e aci& nt al m eu% %gdr?lbﬁice[u?{ A ¥yafdd ofl€ OP%Y@A}&EQ sulfuric,

thera| y ac non-t oxi ¢ base
adam B‘?PSB%HYIC ang jthgslikeporan Grganie a‘iiﬁ‘ ‘suph fe fQr S1qraple RGetics
t rl@ﬁfdi?i&tidei‘Ji)_aﬂaa.rlﬁcnfcl Piraviermaiie, sachié, melgafumaric, malic,
c '(A:qug %%a@xte&l}%ﬁﬁs tﬁgllllel% {rc% %LM@G ttgﬁlenesulfonic

exanp , anmmoni um sa earth al kal i ne

mﬂ%s@@yﬁ%pgﬂﬂquﬂwh@npamg’sam the liks(Handbpgls of Pharmaceutical

nr@aute.sn’ HEnrA ISEdH m Canhills Gawerniutk (Edsk e'grlagall{dzlmtm Chimica Acta -
c gs&ii N- et hyl - D- gl ucami ne, hydrabanine

sa S, an sa ?s Wi th ami no acids such as,

exanpl &he seapaymde of fpryayla b coppigining éC‘F‘1°lPé°t(’fF%fH@bB%‘F8“B‘T“ed Into their

PhierapatichityCattivéabh Soxidbaskladditibrcfalt BinSeghinetd! Gaming salts, by

G n%%%xﬁ%%c%&a%% @l Lfiepsdal. pAQ{eQ)ase salt forms
5:1‘;%"‘5@ %wr@mﬁéﬁé‘% P&‘é‘“?‘gl Kart er'i%lr‘?f’ﬁ'\‘?\netghuﬂ““m'

ansodiut, prassling, agesinm, aslcitim GBitspod tigdikefsaftgwith loggahic bases, e.g.

\%‘I? 3 eg'lgris-b l%la%r%\ﬁ Bg&}ap s&&e ah P LdRs YithAnsif ¥@dLsuch as, for

|n t he scope of the res
 rRBRPIe s HEIDE PO A (HRH g@%“rﬁr % Hetnricn
hysiakitee Gamale OO MehateSEas) Vdrhag Heivkitca CHingich Avi@ntZipioh.:4008, 329-
rqhgies to all stereoisoneric forns such as
enantioneric and di astereoi soneric forms

coMPOUITHEVEelY THehEHILOT ST OTeEie BT P R A gent wih

al dn agpogsiaty sevxddid.es of st ereoi somers) 30 Sone of

the corgy ﬂtf;’a a0 er&'iﬁM dhd thEPYad! &6 Bth %e fofn of a solvate which is
t aut oner |

orms. such forns altho X |t
| IOF B e RSoRRRS R PTSTAR RO PTLBSS (i ror dample
I Ngideded] alcohdldtesaridibe $iBOope of the present invention.
W thr elglg ‘?xgenﬁ& L8 ﬁ'i:&%@ af sfepébﬁs@ Inkexq@fohﬁ; SIS nhRiomeric and

npound or npounds, 1S int enco S t@gt
C oARSTRE R derat e comppuafant el PP ARgidrluding all
possible mixtures of stereoisomers).
Some of the compounds of formula I may also exist in tautomeric forms. Such

forms although not explicitly indicated in the above formula are intended to be included

within the scope of the present invention.
With respect to the present invention reference to a compound or compounds, is
intended to encompass that compound in each of its possible isomeric forms and

mixtures thereof unless the particular isomeric form Is referred to specifically.



35 m xtures thereof unless the particular isoneric
formis referred to specifically. W 2006/ 131200
PCT/ EP2006/ 004811 5 Conpounds according to the
present invention may exist in different polynorphic

rns. Al though not explicitly indicated int
W&W’Qm’guch forms are intended to be Incl ulgkgréfﬁ%’ﬁ%msn
within the scope of the present invention. The present
i nvention concerns al so processes for preparing the
conpounds of 5 formula |I. The conmpounds of formula I,
according to their invention, gan be prepared
anal ogously to conventional methods, described in WO
03/093237, as understood by the erson s LPp@gr q S%o hic
art of CemRHIs RecopHipgte; the E‘Ff%‘?i’it LPUHON AR Aas oo
f (Mrﬁ‘isl mﬂougn asteaxplicpycindicated tgtba nbove dormuda, sughdformeare jpjended to

Be HRIRE Witk UooplEF R GFesle uikRbGEST S are used,
res utiron o e mxture of stereoi omsr aﬁn%%xec%%%gundsof

be ef f &B% B§SST “Uﬁ%“%“gwésr%W RpEsEs R

5 gasretuwdd .y sequential separation of mxtures of
di ast erROERLRuhid &f&hﬁli L Qélﬁﬁﬁﬁéﬂétﬂméiﬂmf/éﬁﬁﬁ.ﬁiaﬁ&c priépana

ClrraEosiie g&%‘v%r‘x’te”at CiteEh, fe bl T 03/ B8 b iRberftboa by tre
mpeieson killedoinete myoawnﬂeasprgeNG ch¢mipmat e st ep of

r esol UphRR cGhp&iafab of BREWRT Sre'séﬂt Qné btSredfeny vafitré. GiifE tBat non-

10 gsﬁqurlasggqsﬁ.tgg g{‘e?l{?%g Pg@ép’églra g%?&so %F‘%\ Orl O?B‘l%ﬂ'%&iu?p ?f%li]ereolsomers
neee beshlbe effevted lu ohg/or seheral stepst myolgp@z@s@ély gequerigal separation of
NELRELS of AlasRYHESIhE BEE cdb%ﬁﬁlmnk Rtelthieh, R FEfoqablyny

beasea tion of diast usin r n direc
% hipaetigng 4t 1 °<5n act?%ra &QJC elgrog ek A in direct

| nnodeyfollsed byrat lepstaing nitlshate top df reaiution Ry éachzecqwath pfoits
15 NQWaRERRerL, U4 hdidp refe?iﬂi’ﬁélﬁ&ﬁa@%rafaﬂ& Befafation@A@hirhlgihase in

L i g B g A o

t hof syshestaare ssal tendiimate steptopay hemmratéw %frdéaSErgmﬂm using

f q{reftzlrigly M&ﬂt@%m@éep&%ﬁmn athirey d¢ichirdilphasd ingeversed or

si'nus conj unctivitis, food allergy, inflammatory
quﬁfer&Hg'd?& “?°|r48| uding dermatitis, psoriasis.

20 urti car kas qomUreen frund ekt compovnds phermwa bapd thsir pharmaceutically

afafc@«.fat&ﬂlésalﬂs afd AERALPA Varkoy\§t phalinsRas@al indrhtiisng
Crohn's disease and ul cerative colitis, nultiple

scl er oFos eaalmi)le) tieatomputudsmaveoTding ite the deventionsarg uigeful for the
tﬁéa@rgglﬁ%'f' Ssthind kﬁl%{?jcarhimﬁé 3RRki8 o funBtivitd) €bod allergy. inflammatory

eroscl erosi s

resen I nvent i on
F LAHT PO SR SRR PGB e BT EBHSL s Lafina, eumaton
25 f carthtits, inflanmatgonbowehdisesseciabluging Srelprsadiseasegiid ulcerative colitls,

thebkgle st:lgl:ofs{sl(}x%g PR b aGikhEnddisd&s, 4¥ath MpidgBhousMukhfifia,

trea orders such as nmenti oned above. In
paVFPBHP%“P“Pﬁ%aﬁF%‘é‘WSanenH on concerns the use of

a conp 9 @k %eg ?on ?15 a ﬂxrﬁﬁ? H&le@ﬁﬂs'tﬂe use of a compound
ereo 0

puhred i LT Dtal I']ealrmtrrxu'lf ?? lé{lemam.lfactureofa
neefifermwant orfadpharmaceutically acceptable salt thereof for

30 medicament for the treatment of disorders such as mentioned above.
In particular, the present invention concerns the use of a compound of formula I

or a pharmaceutically acceptable salt thereof, for the manufacture of a medicament for
the treatment of a4f1 and/or a4p7 dependent inflammatory or medical conditions such
as for example asthma, allergic rhinitis, sinusitis, conjunctivitis, food allergy,
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the treatnent of a4(31 and/or x4(37 dependent

i nflammatory or nedical conditions such as for

exanpl e asthma, allergic rhinitis, sinusitis,

conjunctivitis, food allergy, W 2006/ 131200

RCT[ EP /004811 6 inflammatory skin disord

ivﬁﬁfﬁg&ﬁg&der matitis, psoriasis, urticaria. prs{i?/lE 1pge/004811

and eczens, f heumat oi d arthrltls i nfl ammat ory bowel

di seases including Crohn's disease and ulcerative

colitis, nultiple sclerosis and other autoi rmune

di sorders, acute nyel ogenous keukaem a,

transpl antati on and at herosclerosis. 5 The conpounds

of the invention are useful for treatin nd|t|on
ARBRY OBy KILUPAIASTS CHUIR e 7L S 'ﬁ‘i’é‘%ﬂ'g&‘&ﬁ Bgitus and

i neckeandhe rippuefatndintt yrities triflammagdry bowril disedsenintiuding Crohn s disease and

si Lﬂ&r?édvk Solits Ot dedekdsisSand oBRE adlolihiYe dibdidra AdBLehyklogenous
H q@ |sorder§ |nclud|n%éderﬁg ktls psori asi s,
ur' PRS2, rapRAnRee agd P5®t heunatoi d arthritis,

i nf | anffhe comypduodedf thelingentivpard wreful §ir itga@rasiondigion mediated by

?Bu&hhﬂi&%eéﬁamng Ohtiebd Sondifisht irklu@e §féfeem,sa§maa Chneigit&lhxmtis
au

PR TP OUS e i leoRnp e AR FUNAR B

ofpspﬂm mittmriﬁ mfuatua4(ld kczgme/ @Pmaﬂi@m ad@ﬁb’é‘ﬁd@ﬂﬂmmatory b°W€1

i lﬂfiée@ﬂg%ﬁ@&d{n@érohﬂﬁ diseate 260 Mibefati0& colifls, Ah@tHIE 'SM?I@SIE Bf@ other

a r | hus cti Vi Q

al T4 ?"%?‘ E“s P%{?FF&?%“ éxe R ?‘Ef'é’ Fe IAc ptladﬁmon i
de#hgm$*m§m psor|a3|s urticaria, pruritus 15 and

eczema ,Subj@éw R h&HdCbf &eathfeht foba ot ArRFGEL4PY Yeptndedt inflammatory or

di Sec{il 2 <S:’onI OPI %rleggag)g 45 cma. aﬂ ﬁ‘%aﬁltnﬁis quilllﬂsc %&? &ﬁé‘@iﬂs, food

d|@gtgﬁépﬂamxaeﬂg{)esmmrgggm}gimmmsapsoﬂasis urticaria pruritus
t ramaeplenial ﬂkhﬁﬁto&f‘ﬁﬂ%ﬁtﬂ# rrmaﬁﬂxﬁtdass béwel ﬂﬁéhsbﬁmbmﬂﬁgeﬂo}bys disease

gg mdg,l:,lcsét vié n‘g'}“&t wgﬂig% SC ros a.n? %}k%; %&t% tgrbeﬁ ol{fgérs acute
prayelngerays |lm¢ryiaatemaamt@n @ad ritmtqssl@oeiﬁ Ogale t‘tehféﬁ &Bf
I rhdama@te fomas smelnea.lx laﬂecaaec:@ﬁuu@b bfone @f friofd of Blie dlick¢:RIehtified

maﬁomlpo J% 05 aé:a %blrg ﬁgﬂvca@i eSOr syg%elrgzt?gﬂ y€
r d}]{agnaqegtica@x a\aﬂgp@ble@pq;er yr dﬂqga} tgn'p afqryla on of oxygen radicals. The

| rdctivsaaeHak Yan boddnndBter@ byanySigprophiats eaits | for, example, orally
| ngag'g{tn'}' 3?, l(l)n?ra!vgnously;&%aé ?’lrr{a}i% su{)cué.rregﬁglf ’mt%[n‘?@éau&? or topically

VI a
adndigeit, crede, geh«zreaqtiql fonmf vip ptl?eapcaéerﬂeaéﬁlrﬁ@r%@f %fS‘é‘%f t he

conpou nﬂs irﬁfentfdihr fiHthé donéeptis thB @ise dthévdmifoaaiisisfdoraiulal for the

medi ¢ 0 era f

v g KPR ot Rt SRR BT fesBRL el 1 BBl Wy Blention

f cRonesiras thefuge of the comprunde of feranuiz I for thednanmfackire of @ gegicament

f Qiseful A2 tleftghgCRAitibhDASVHIEh thefead likdhElodeiaxaBl kind jor epdzpendent
a 349149 %finv%“QZ %%E&P.Q Bl yse GPAR g@@g&nﬂw mpm%e @8
concerns t e compound

neRRFHRet e @f efneaicmmtcﬁn%h ior treating asthga. pllergle rhfgitis. stmssits,
anohﬁmcmadid €dog iallergfli tifldnirfiatoyi sRitsdiédréers 83luding dermatitis, psoriasis,

rJti IVIrI!;I $ diocge alrl)qix&%fmdl DSW é&ibgweldlseases

dlSOf Efg I NCl U er na urtlcarlat
prinelpding Cehay s&%ﬁﬁaﬁlﬂ@tﬁ%ﬁ*&ﬁ@ﬂ&%fﬂpmﬂq gelgrosts and other autolmmune
I rdidond8id tadhite IRRWEEnotis $Rka&Ala, transplantation and atherosclerosis.

The invention further concerns the compounds of formuila I for use as

medicaments. The invention concerns the compounds of formula I for use as a



i ncluding Crohn's disease and ul cerative colitis,
mul tiple sclerosis and ot her autoi nmune disorders,
acut e nyel ogenous | eukaem a, transplantation and
atherosclerosis The invention further concerns the
JRURSSeef formula | for use as 35 nedrcang?témﬂggamsu
|nven ion concerns the conpounds of formula | tor use
as a WD 2006/ 131200 PCT/ EP2006/ 004811 7 nedi canment
for treating asthma, allergic rhinitis, sinusitis,
conjunctivitis, food allergy, inflammatory skin
di sorders including dermatitis; psoriasis, urticaria,
pruritus and eczema, rheumatoid arthritis,

[ nf o) sea C udr o0 '

an® ‘Eﬁ’%eé’ %'X’@oalsﬂlmas aﬁt{é‘tt“"t - Sysg ogcrbnglécﬂ h§tqﬁ<§@au

P URBimEEy ki iscrdes inc%t@én&ederweq“@g errsigsis Surtigarian BRHriuS and

t r&ﬂéﬁ’i @ﬂ@ﬂdt&&‘ aﬂﬁﬂti@ﬁrhﬁh@&%r? beGél Hiseddas inhiding Gryhdsdisease and

d
pr eg? ‘Iﬁlec?]in?sym Iﬁﬁ)le\ﬁcie oS or | t e\li/llr;\‘}o Cang‘l\i/ digyrﬁlujsa&kxté &yelogenous

5 SI ’gnkdemmahwlm andeathasesclergsisi soner s of the
di scl 038 acthoyRad pebperties oﬂhB aafve toRpouriaBagalneatabiliyhend stability
active compound s f the disclosed
enléln orrg'rnlr’)uéoa nsr% #%&?‘n% o &[lasru stant | gl Isfl o|sen
th@n?P@rlmSof one i somer. The present i nvention al so

ConC e e Sk 38k b AL LA n an

depend
10 ( pq:r@rhEolabicyll)asrtrh:hai fourh 1esr, gmbstﬂlkﬁaﬁytm the f°l'§1 <rf 98¢ {spger.
conjunctivitis, food all er%¥m§| nf |

anma
di sor d&ths PresEntiaTeRgoRyalsHEqTCEng 2 mefg P%gf%tng ?ﬁ WY/ prap?
pr depehdent mfidmeatozyrer, medied nortdtﬂazi (a!lefemm)t asthma, allergic rhinltls

' ”&L@é?ﬁ@k&}gun&ﬂtﬁ@' foJcpa.lﬂ:i' Mgb aﬂox%ﬁhﬂclﬁdlng dermatitis,

di sease and ul cerati ve CO[ [ tl clnelr OS|3§ agowel

ot PROFiastsy rtieatis, praritysand cfé’reg’a
15 | edikensed iacluding Esqoinasrd!sa:tasmdan@ratare helﬁbsmhbtptﬁsﬂ'ct:)f’sis@ﬂé other

MR Bi o he MR THeRS, aBirte Myklof@Hol® thikadeRFdnSplRBkation and

admnlsterln thera eu?‘m0 se of at |east 0
stherorierpits) ) pmal Hpeeg %ﬁ%%fﬁ%&ﬂt’t‘ LG Q’ﬁ‘t’“so?““g a
S atrterdphuetloedﬂse bfat aaapatnee:nmpoumi of ffiegmomsist ey d phefmadutically acceptable
i ng/aemi&g t6QRhéme adm ni strat | on to a nanmal
(pre erably “human) sufferin %g{\ég nt i grnlg]d referabl
0 condit .%lﬁé"%t*°dar°§t5rd'évre§“°'b‘r° R EATRT B Y
t hizurmy) enfféromg fiom sbovamentiined oélfdltmne ot ditso\'daltSl ef\pj cgmpowrd according

Pr 4R invidifondh S8 LESLn Y unfciid td d1tRate bR BrevéHtRRddMEortiér or condition.
conveniently adm nistered in any suitable unit dosage

form ThHecbmgbungl ibubnveniently avniisidteted 10@By switsble wiitndpsage form,

0. I
i iy B g 0 o
25~ t%‘é‘ﬂ? H’Sfﬂd*enége"u%’étdj%%ﬂeé?rﬁ‘ i ncl udes curative treatnent

and pr QHEVJF gl"f] rg?t e B herelNGoth Js’l':hrﬁ#&?ﬁje&ﬁr{ehﬁﬁ&/prophylacﬁc

as used ers to a conposl |on
t htzeatm@Bls of one i soner, and preferably 98%

The term “substantially” as used herein refers to a composition of or higher than
95% of one isomer, and preferably 98%.
30 By “curative” is meant efficacy in treating a current symptomatic episode of a

disorder or condition.
By “prophylactic” is meant prevention of the occurrence or recurrence ofa

disorder or condition.
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30 By "curative" is nmeant efficacy in treating a
current synptomatic episode of a disorder or
condition. By "prophylactic" |Is neant prevention of
the occurrence or recurrence of a disorder or
conpounds are of use in nodulating cell adhesion and
in particular are of use in the prophylaxis and
treatment of diseases or disorders in which the
extravasation of |eukocytes plays a role and the

i nvention extends to such a use and to the use of the
conmpounds for the nanufacture of a nedi canment for

treat ch ea Cuarar use
| S%gﬁpogﬂc&ssar% %F useQn lglg {#eﬁl adﬁesgnsaﬁﬁsiﬁ%aﬁ[ 1 e of us

di sord ammatory arthritis ¢
o e Fheaprophlstaench treRtmenhel 41$G§SCS\P5%§9F46(§ {7 pich the extravasation o

p@é&d@"t&%l@f@@%l& afid thelinvertlof extehn@s éskwch a use and to the use of the
tIans gun%g& RanhARE! &3 x?éd%m@ SETPAIBR8S or disorders

such™ Sor Itrs ast h
i nfl anmey Worlprdares oh Bl e *aglﬂéa’*‘%?m?‘ﬁfé’ry arthritls such as
| RHQMAtOD | Muhubes it hmids 60r pblyéatriatgpyaditis,e| atudidple  sclerosis,

¢ %U o rIS 1Qor§ I é] ege%x qgﬂa?:ﬁggtg SdeA‘MQ?oEE@ SuciP lab dps‘aﬁasis or dermatitis,

haeng opol eti C such cancers incl ude,
@ﬁthma@nddvﬂwrﬁ%t?@fcbweldi% e.g. non-small cell |ung,
pancr eahnk aspeaf sfshéineention Midlydes settiodsifor treatingy ddarglated cancers

ﬁ'gllln Al i aht neefga%){r eﬁ)ﬁﬁ 81' H&%top%ﬂ:ﬁ&%ﬁl’es o@u@ﬁ' d&cers include,

, roid, acut

mpat egeweugutp@m:@me@ awasxaagfe?l. RRcEatic gt plegrenal. cervical
O lvaridie Soluviet thl, erRMMH darcinbmb cendvrnetrial, Bladddrnuialgnantmelgpoma,

s%&u[n%gﬂs t;)gr HP 8‘%%@9%% 8@4 le@lueﬁﬁi and @Etrkrcﬁﬁ&e'r ng

di seases, of thejr

phar ma&eEHIis©R nE”Fd “éﬁ't“é?ﬁtpﬁbﬁ‘%“ °§&1"f"é‘{a ‘m%&a%%ﬂfaf RN
arphafth&olopea effaitl y dosage and admini stered in the
form of a pharmaceutical conposition. Therefore,

anot heForireasinie disqasenfcopmaunsisas fapmular o5 thefr Ahapppfenticaly 5
2 chuwumau L ms:;ai;e anipetiat hip efecvElails Homgamdddngotsteveal in the

anount . of nd rmula | or a

ﬁg lﬁn@a‘fel“y acceg{ }fg e salt thereof in

golnb' ntéﬁnérgﬂiré’“ahﬁh@r ARG R bf the @Hsb’nt PR édtké@mns a

iluent or carrie ar nee
T
ofortalphapoaneotieally acskeptablersalt shereobin combingitian Bithe Rhgrpgceutically

aCLed @nsal &r dah@ireof , is intimately 25 adm Xxed
Wi th a pharnmaceutical diluent or carrier according to

c 0NV e NtTo @idardd plizrmaeuitticaladompeatiom Ardording te terdinvpntign, one or more
’Lg‘é& Jo%p‘i)bﬁdss& 'fAan%fL Mr%ﬁiﬂakh&@ﬁﬁcaﬂﬁﬁé&ﬁhbﬁ salit ki@, Ss intimately

A vond witha v et%: WF t conventional

d AR ubﬁp?ﬂ@acﬂ’é@?’rdél&e?t&f:ﬂf RGP o,

e. gharmadeatical c@npaindingrteqhatqprs erain to Ehesliited puadtiianer.

conposi tions conpri sing conpounds according to the
i ncg nt iSytable diluenrRs and ca.%riers my take a wide variety &' forms leending on the

desired route of administration, e.g., oral, rectal, or parenteral.

Pharmaceutical compositions comprising compounds according to the invention
can, for example, be administered orally or parenterally, iL.e., intravenously,
intramuscularly, subcutaneously or intrathecally.

Pharmaceutical compositions suitable for oral administration can be solids or
liquids and can, for example, be in the form of tablets, pills, dragees, gelatine capsules,
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30 can, for exanple, be adm nistered orally or
parenterally, i.e., intravenously, Intranuscularly,
subcut aneously or intrathecally. Pharmaceuti cal
conpositions suitable for oral adm nistration can be
90 bfdenfihoe | 1 Qui ds and can, for exanple, be i BcvBr006/004811
form o% tablets, pills, dragees gel ati ne capsules, WO
2006/ 131200 PCT/ EP2006/ 004811 9 sol ut i ons, sSyrups,
and the like. To this end the active ingredient may be
m xed with an inert diluent or a non-toxic
phar maceutically acceptable caprier such as starch or
| act ose. Optionall y, these pharnmaceuti cal
sitions ca Q contain a binder such as

Sgg‘gxg?y?(rgﬁl ngt‘@e@(el | ul ose, gumtragacanth or
gel at i fethigeri] %\eﬁﬁ%‘gr%?d‘%éﬁy% mikegd Withan eyt dilyent or a non-toxie
| WahihhaBhticaly GétepEabIEREMRE bush a8 iskelndrdactasegOptitmally, Sbesh

2 paBhARL A1) cthuldsfiBhs lrQicABntath SURALAEH o Hidhocrfitaliine

S crose or sac ) our1 ng agents or b
f lcaldoge; g Srggarantdy ax [gelagneb éﬂb%ﬁ‘tﬁﬁfﬁ?t syfh aﬁm acid a lubricant
S &hbis ¥4 &h@\esmhestwueni giianBbiich a8 @ollodsp bifitansdioxide, a sweetener such

cQ mggg’rog | & ns%: or c%uh%%ﬁg o Q% ng QanQ s &pacst pEBs&mint or

ina con manner maceut | cal Conpositions
chyléalivybée used for parenteral administration are
i n CoNTaainveritidn dlsar dhiztplataTompomdiins wiichoiahyreleask the atize

b&ﬁﬁ%ﬁﬂ %lcgnéolﬁg '?r?arnﬂ*axj )Sh&%tza.}daglctohﬁoﬁml&tﬁ& can be used for

dlsposa € Ssyringes ? ass or astics vials Of v soluti
i FRrRTtaAl W&Fﬁg’r"sme °§Eﬂ?ﬂ“ﬂ‘ﬂﬁ°"f’bs“fzﬁé‘s Aggey or olly solutions or
| nYspahisons gerlehily @ortained irvaiSpanlessdisppeaide emngesglass or plastics vials

opy iu%ﬂ%lkljn\.’on& 2l so contain a steri I e diluent such as
wat er I njection, a physiological saline soluti

oils, b@p%gq{ypéh%aﬁqv? W@Jen@tpﬁsg lsPIHgonqur 6B§Re8ﬁi8ns can ' optionally
gl aiadontaln Hitefle divaitizath s watewfoningectiom tai fisiblegita |saline solution,

a%%gt &%ﬂ%ﬁlg@ﬁp% cert]eC J&B&len@éi}cb%'oﬁﬂﬂ‘éﬁxtﬁ%oﬁﬁnts

ascor um | sul phite, chel ggﬁﬁg 1d°‘ al

s lfélﬁiba‘éeféatl REEHBICH a8 pERL Hetheh aﬁ%‘@‘?‘?aé“sa%’ic as Fef gic or sodium

s Udulpiiite, Eibitmi@gentesichaisethytene pmmatrescmcwg buffers such as
cetg Usthidd of Eﬁ) Q’EHQT agl(nts #¢ GhjuREnS @ iobiblar§, such as sodium

oride or dex pharrraceutlcal fornms are
pr“é‘b’&déerﬂl‘?ﬁ“iﬁ’ge met hods which are routinely used by
phar rraamasteﬁpha}}h&eamn frms farepprtparel usigg meheds whiph ftegroutinely used

t}%r al conpositions can fall vvlthinavvide

d ; concentratl ons and depends on a vyarie { an all
f act or I'hg geruatofapiive ingredientiin fhe ‘g’agﬁ%eugﬁl co%qsé‘ﬁ

neditioakh Wid):ndhge diepn@atramdrs and depentis en pwaitiely offhctors such as the
adﬁgﬂg*t%tsregt rkvei R4 H@:@lcgl%ﬂai'ti&y a@fweﬁ QYR Udméthod of

formu ositions_for or str at I onslfsroral

acBe e Thb RO RURHIY OLFAPROSRS o b
weddylihistshtidh is @t leastt0.5 Ybytwetght endtanvies uphto 9% by e'eight with respect

dmﬂﬂcﬁ% %gh{:&fthé g@n‘p,gﬁiggr red oral conpositions, the
arl %§ the prlat%rrle(;‘] oxFalhc?on{p%gi ons0 tlgeld;ﬂg dgsoa%g is in the range 0.01 to 2000
milligrams (mg) of compounds of formula L.

In compositions for parenteral administration, the quantity of compound of
formula I present is at least 0.5 % by weight and can be up to 33 % by weight with
respect to the total weight of the composition. For the preferred parenteral compositions,
the dosage unit is in the range 0.01 mg to 2000 mg of compounds of formula I.

The daily dose can fall within a wide range of dosage units of compound of formula
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30 milligranms (nmg) of conmpounds of formula I. In
conpositions for parenteral adm nistration, the

quantity of conpound of forrmula | present is at |east
0.5 % by weight and can be up to 33 % by weight with
MEX200¢131200 t he total weight of the conpositi OPCT/EP2006/004811
the preferred parenteral conpositions, the dosage unit

is in the range 0.01 ng to 2000 ng of conpounds of
formula |I. 35 The daily dose can fall within a w de

range of dosage units of conpound of fornula WO

2006/ 131200 PCT/ EP2006/ 004811 1010 | and is generally

in the range 0.01 to 2000 ng. However, it should be

unded stgenetallmithe tdige 6J0€ ¢ 00D HH IRWeadUt shdaki Belafieftlood that
! IndQebin6 HbRL it sgaadagge%w pRIcRRr cdsDPadpBttintd SiAle mamidual

requirenents, I'scretion.
f 6F°I“(5R’Rﬁnﬁ@tse%éh‘b?‘@§‘°&“é BieBed for illustrative
pur pos&se follbwing echniiles amproﬁdememdaﬁlauva parpebeslinty drideye not

anthQ(ﬂ:ﬁt ﬁ&%ﬂoﬁ@%héy'b@ct)ﬁﬁgxea E%eht% mén ér Those

Those he art p eciate t outin

véﬁl led inghe ag vell ARRIFqiate that 6?%‘“61””1“1‘99“? gnd W‘ﬂt‘f‘tm“ of the f°“°“’ing
exsampplescandre rxelevadhoutixtdeding tivesphaichir 3copie o thephventioror

scope %e Idiﬁc' rﬂ)&ﬁg U’ ﬁg mrgﬁﬁnhy%l&@mﬂlgfexﬁxnﬁes were generated

co ounds nentioned I n the exanples were generated
AErdeRPOR 6. 00. 10 Unl ess specified ot herw se
[ n t heUslesmgpeaificd athawise te thiezasmples, eharhtterizating ofthe sompounds is

p%&ch&wzgwmgfohewﬁgﬁmwdlnow ng methods: NMR
spectrg are recorded on a Bruker AV-300 or DRX-400

Spect r OMESRPEra P Esqrder gn AB8HE AYSW Y DX 4 reerperers
f Operpting ar390. 18rMHz arri9011G MHrcfoBprotons, XIrNhMRE thedirukemXBVINNMR

PRGKAGE c'ﬁag&té@c&@cv&e%eamea & rddfn fef %Eﬁg'ﬁﬁfeﬂ dthérwise stated.

unl. ess othervvl se stated ar e
Bt A R Gt AT herh 1 i IR SIS 0 fie resdua

r eglvaitalgnalsol vent signal. HPLC anal yses are perforned

PR ﬁ?ﬁ%éﬁa&%ﬁl nmeagﬁmg%ewwtgggou ecétl"?%em(gﬁﬁemo
Eé‘?*%% xxﬁflrfdﬁs a/Flqmig l%nﬁ? Mess gﬂ‘*““ﬁ%‘ﬁ'é? G o€ with Pos /Neg
\\ipnésationy tDretdDADr wa@alwga: DAD 300tA90aah., widuinted WItINALQYA C25(2), DP 5
Dlam's lg(g%(h;é;mml&&n e n);&g%lc\@/lumﬂ @ﬁ@éﬂ&ib %MSO/EHFI(I;IA}“ &vater + 0.08%
0

O R g B ot PR rekerai 1 b PRleGormiooit n b minovitha hgid at 95 %
i 1B o 95 minrang at [5%cB hblleﬁ%lm@%@/ﬂmaﬁ is@et/at 3iml/mind The 5%

cg,fon;haog%hmglcar;[gpo‘;t Lp¥secate I's set at 3 ml/mn. The

chro carried out at. _35C. The foll ow ng
abbr g&?‘%ﬁ{ @%@’V‘%\?‘g”ﬂ’é"éﬁ“? Arerised BMhfFTAER T$ 25 TFA

Trifl ubfdacetic acid TEA Tri é‘nﬂwrametiteackDCM
Di chl ofgL et hane Triethylamine
DCM Dichloromethane
NaOH Sodium hydroxide
‘HCl Hydrochloric acid
NaHCO3 Sodium hydrogencarbonate
MgS04 Magnesium sulphate
THF Tetrahydrofuran
MgCl H20 Magnesium chloride monohydrate
NaCl Sodium chloride
H202 Hydrogen peroxide
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NaOH Sodi um hydroxi de -HCL Hydrochloric acid 30
NaHCO3 Sodi um hydr ogencar bonate MSO4 Magnesi um
sul phate THE Tetrahydrofuran MCl1 H20O Magnesi um
chl ori de nonohydrate NaC Sodium chloride 35 H202
MeIzaoge12¢9er oxi de WO 2006/ 131200 PCT/ EP2006/ OBGBER2006/004811
MeOH Met hanol EtOH Ethanol EtAc Ethyl acetate CaCl2
Cal cium chloride 5 KO Potassiumchloride MC12
Manganese chl ori de NaH2PO4 2H20 Sodi um phosphat e
nonobasi ¢ di hydrate TMB Tetranet hyl benzi di ne PBS
Phosphate buffered saline 10 ¥BS Tris buffered saline
ADP Adenosi ne 5'-di phosphate BSA Bovi ne serum al bumi n
FCS FoameslH cal f serum Room t erpethatour e RT 15 W wei ght
V vol uggoyExanpl e 1: Synt hesi sgifino

nmet hyl - (2S) - 2- (( 3, 5-di chl oroi sgni.coti noyl ) am no) - 3- ( 2-
(2,6 di or ophenyl ) - 6- qui nol i¥¥MPF ¥ ancate. (1) 20
i ai gaCld CG N a N 1. TFA CaiBihChloNH®2N HaOH 2.

TEA. 3. DM Gbot | oyl di bW HWRgialkin chforide

MnCl2 Manganese chloride
NaH2PO4 2H20 - Sodium phosphate monobasic dihydrate
TMB Tetramethyl benzidine
PBS Phosphate buffered saline
TBS Tris buffered saline

ADP Adenosine 5'-diphosphate
BSA Bovine serum albumin
FCS Foetal calf serum

Room temperature RT

W weight

v volume

Example 1: Synthesis of methyl-(2S)-2-{(3,5-dichloroisonicotinoyl)amino}-3-{2-(2,6-

dichlorophenyl)-6-quinolinyllpropanoate. (1)

No 26, UCB Patent WO03093237

Methyl-(2S)-2-{(tert-butoxycarbonyl)aminol-3-[2-(2,6-dichlorophenyl)-6-

quinolinyllpropanoate (compound No 26, international patent application WO 03/093237)
(500mg, 1.05mmol) was dissolved in DCM (5ml) and a solution of TFA (0.8ml, 10.5mmol)
in DCM (2ml) was added drop wise over 10 minutes. After addition was complete the
reaction was stirred at RT over night. The reaction was cooled to 0°C and TEA (2.1ml,
15.8mmol) in DCM (2ml) was added drop wise over 10 minutes. The reaction was cooled
to -10°C and 3,5 dichloro-isonicotinoylchloride (Bioorg. Med. Chem. Lett. 2002, 12, 1591-
1594), (663mg, 3.0mmol) was added drop wise over 10 minutes, before allowing the
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0 0 Cl iNNo 28. UCS Patera WO03093237 1 2 Methyl -

(2S) -2-((tert-butoxycarbonyl) am nol - 3-(2-

(2. 6-di chl orophenyl) -6- quinolinyl)propanoate

(compound No 26, international patent application WO

G830 0328700 25 (500ng, 1.05mml) was di ssol vedcT/mpidobboasii
(5mL) and a solution of TFA (0.8nml, 10.5m nol) in DCM
(2m) was added drop wi se over 10 m nutes. After

addition was conplete the reaction was stirred at RT
over night. The reaction was cooled to OTC and TEA
(2.1m, 15.8mmol) in DCM (2 }2was added drop w se

over 10 minutes. The reaction was cooled to -10 C and

3, feadtiofitb G¥e®mi SORF. CA¥fek N0BOUE thd kdador( BhOVaghedMaith agd¥lid HCI (1IN,

Legﬁa?g%%t\re&' % wa5h.1%$ witala%%gle()ut el\ﬁsa%@egfg#olu%on mux)ate\ala?%ml) The DCM

e ove ore al
WCRYD 98 ﬂe&c;z%r MeSPEFRETE/00 AFsplventremeyad; in @Wéo vigldgn off white
t Osoﬁﬁ_ THf doBél whs IpQtified higing ﬂa”éht dHREMAYOGa RS ERENIMBLAC) to yield the title

Uﬁmﬂ%}l&%ub (ﬂo&g ()13 ’;Sgﬁgglgy){ @gb n%}}) SWetentlon Time
| %?m%a’sﬂ HMRe 80QMze fe- 9.50(1 H ) e#63 (A, sh8-42d 1 it 7.98 (1H, d),
remwem iy X2& e, taa), .64 Ql—laﬂ) atds (ef| b, 4.99|(1H].m)JB&F4 (3H, s), 3.45

S d :%5\63'3 ed using flash chromat ography (el uent
O(A%:{)d %/clpgﬁdﬁa)he title 5 conpound as_a white powder

( 432y Example 2t Syshamsiof (2342- l(%@chlsmmcmogvﬁ%ﬁl 3r|2nig.6-
3. 8toraphehil)-BMRinoRAAMEopathiddRO2) 9. 50(1H, d), 8.63

2H, S
e
n,)qux@ ?yﬂhf-g}arnogt)a (4 Xmg; O. 7(51q.rpol)dﬂﬁs digsojgd (111 HI‘HE d%ml and added drop
EX\&BQJerB hiS\tatahéfited dafieous solution of NaOH (2M, 2.5ml). After addition was

éfp 'te- &hg’r %c%l)ﬁ: Wag Qﬂ'rg’cp Qt! IIQXOFO'rq g\lr) ggﬂn@%e ‘%H{-‘ gvggg n%ved in vacuo.

oro panol
NE’EIﬁWSU(ltZ:@lmzy Pv@g dlluted w1th water ml) and ac1d1ﬁed to pH-4 using HCI (12M).

5 mea’eémaﬁt prRaipitatk iwae \thileted g filatiodr, Wasieddbicthivaed AISailyand dried

I n 41 L o
(13S0 B4 REABITLE B SIVRLL 168 71 o
t&cé“%M“rlr(éaf’:a%ﬁTéoMsl é’i?l‘*uﬁ?@n%‘fn%dﬁpe AR9mgins HY WMR, 300Mz, ds-
AfIbMSOaddldDI (R, M@)SQ 40QHp bR 855t (PR, g)e&w:! (100 d)\aDe H/ d)£T.94 (1H, d),

Sor ) R b hor a8, LS 6 SIPUSE 40, KB 0 o,
aer“%?é HPLEi Y de F?) Rﬁﬁnﬁ% §P=ﬁg6 ?R:Pﬂe chern TﬁBIW%IF tAdch £50*4.6mm,
Pr Bginp isoREct M/asprs;s&nbee 0a9% A, fdolven BB iIShexdtidStadtatié 2ive A: 80% B;

Lacuo (40 oC) to
yi e?{d’e&%f)%& red d];rg B(‘:’%m:léeq?a&v\#2?8 ovvder (274ny,
68%) . EpammmeMk1 (535, 537), M1 (534, 536) Retention
Ti me 3.TROmiBwinkHeNNE; ass@iMire wd6d tdMnlanstrdid. thd pétéity and selectivity

bro? )Lhe gym%(n]x&i a&:))rdu‘% t@ﬁhé gki'entﬁ))u In8ca%g o(' Mése ngay a19 i 0 value was
5 7
7. aenqnqu ‘iﬁ eaetl dept (cmpowyd aad 4:spr(esmts kﬂ“s )concsmzem{nl compound
dd)ecessﬁbltb athikR 090iAK R nRTtceN hdBioh iwHRred1 0% maﬂhesmn assessed in

QBL Qmmﬁ o%%\)fo‘ LtEAﬁ}g[EQPncémT g% g 'EELcirbarﬁze 'Pil we%% at Jld n?t receive cells.

200 A7 igé’)b/sneegrmr@nsaea& Tt ol efhesiagio YCAM-IES i

Det ect 96weB80iNQ\plates were coated with F(ab)y fragment goat anti-human IgG Fcy-

specific antibody [Jackson Immuno Research 109-006-098: 100 pl at 2 pug/ml in 0.1M
NaHCOg3, pH 8.4], overnight at 4°C. The plates were washed (3x) in PBS and then blocked

for 1h in PBS/1% BSA at RT on a rocking platform. After washing (3x in PBS) 9 ng/m! of
purified 2d VCAM-Ig diluted in PBS/ 1% BSA was added and the plates left for 60 minutes




Exanple 3 25 The follow ng cellul ar assays are used to
denonstrate the potency and selectivity of the
conmpounds according to the invention. In each of these
assays an | C50 value was determ ned for each test
owopaensi2zend represents the concentrati on of @EeRIEPLINE/004811
necessary to achi eve 50% i nhibition of cell adhesion
where 100% = adhesi on assessed in the absence of the
test conpound and 0% = absorbance in wells that did
not receive cells. 30 a4p 1 Integrin-dependent Jurkat
cell adhesion to VCAMIg : 96 wW&ll NUNC plates were
coated with F(ab)2 fragnent goat anti-human |1gG Fcy-

i 8&0 IRl & ﬁlﬁbdl@%dfﬂa{{o}ﬁf kl‘g@ @141‘.&'5'%@ WRSERBE in PBS) and the assay then
a

o, ot e o gB o il P oW coplifark’s s o purkat ot

PBS the Bresenen ohzhseneed! tifrated mt tomPBYs. 195 BSA at RT on a

r ocki ngeaph plateOw48 wﬁﬁﬁ:&(Zx}’ﬁ&hm%u&x&&dltﬁb RBSYen? cdigWeke Bfed with

355}631{ ih)ieiéﬁ{jﬁ:r 9'0 rmrt\ @ cfv%edlf)t ed%tbgr rT‘?aI’B]sut 1&0%§§%%se Bengal (Sigma
200807 RN RS WE@@%/H@M@% RTjadthe pifteg waghqdd@Xiim§BS. 100ul
pl 50% @7V ECISIn[HE R d08EEatinGb BRtes Joft foN60BR)af@NWhich ene

forrred t,37C for 30 mMmn in a total
fb%ﬁ%;%%%’}ggﬁuﬂ) a‘?nl n%tZ 5 x 105 Jurkat cells 1in

t he pr é’é@"ﬁlfﬁe%}“ doﬁgg%q’fﬁ‘b%f gdbesigneg MASSAM:Bhpounds.

10 Each plTaiseassay was glegforn{edxin th tshmaegirmer asdhd ligg1 assay except that

15

aCARAECAN- IQ ?Hoﬁg)’iﬁl&%@ﬁ%@g Wﬂl&e of éthé}«ﬂfI IQEQIJ Eosrub]igle of the g-

mnute anot her ‘wash. 5% R

bR otudsioit S oty o Sroiacr e bt Jitkatesis; T8 1hom fig for cach test
atCORfﬁoannﬂwahéetghanwsmmd {3y auﬂm PBEin 880¥11 50%

/ ' dded, and tes left f
é\(/)mVZ] E‘ggﬂefﬁo \(F:iﬁ%%%g sags? a%rcoé‘{ %ﬁ) e\?vaserreasg:ed
a4|o7 I %egam&nﬁgep&@sk&ltwe}é/ 2268dd tAFAES| tQBed CB;M%AM |I\ﬂ1012 (100X
S er or ne
245 B0 dul e et A G RO PO AR o, 2

i rPOg kafenl @ﬁot@MIatﬁ@AMqud armeFcal58X, bedunrmla carfc), tane 3l serially-diluted test

20

25

30

I Y&Eﬁt@bﬁcﬁlﬁf 8bd T&ajréld- firkad %oéc\énmngsefbop? ha{a@me@fmood from healthy
rkKa ells. e I es
vva sn‘%?f gn a&eg t? B FAﬁ:%t 11 wexfﬁtg n%?elé and rocked for
as@awuwmteRBJ God mhumﬁqhgmaémecscleMS) solution was added to
IF rAuég&{ P mi.%t;rshstoioew ngmgrg 8§(€ Rhe tﬁ\&:sewé}d Qsﬁin at qzoo rpm and
S |
e €00 APATPR Fee foa b in SIOHAES, G bromety vas then
r engeformessl omBictorPDickBSeh FGHcal taodssery tiat Bobf HAUSAMLHE- IyBphocyte gate

( R ¥at1E 6 HiA ng), and 2pl serially-diluted test
conmpound at X desired final concentrations. |001

hepar i raSBEUittﬁrmcﬁtpémdsm K62 ¢ehpdhdsiomde fibonentim: was t hen

added 1y ? vﬁ,ﬁc&k sEg,A%t\Llé ?y@atm&g flé‘ﬁféf wﬁtn aﬁa(%%aé/lgﬁn@ Rfronectin (Sigma

rocked
SO g EE) i PR PEATE S SE%) ¢ Bt aRSroHERH (8 in PBS) and then
t Ubeked Gur Gh i DOOLE PBSY 1% BSA {teRIpai atrdeléngd_Platfamil THeltdGcked plates

Wel e wRHLG %x 1.1121:%) L)Qm%gsay then performed at 37°C in a total volume of 200nl
containing 2.5x 10° K562 cells, phorbol-12-myristate-13-acetate at 10ng/ml, and in the

presence or absence of titrated test compounds. Incubation time was 30 minutes. Each
plate was fixed and stained as described in the adp1assay above.

amp2-dependent human polymorphonuclear neutrophils adhesion to plastic:



washed 2X in 3m TBS, before final suspension in

| 001lil TBS. Flow cytonetry was then perforned on a

Bect on Di cki nson FACScan to assess the %of cells in

the | ynphocyte gate capable of binding VCAM 25 abp 1
Iwoeapsiisr20ependent K562 cel |l adhesion to fi br ;oxmPRevs/004811
96 well tissue culture plates were coated with human

pl asma fibronectin (Sigma F0895) at 5g/m in PBS for

2 hr at 37C. The plates were washed (3x in PBS) and

then Dblocked for Ih in 100pl PBS/ 1% BSA at RT on a

rocki ng platform The bl ocked pfates were washed (3x

in PBS) and the assay then perforned at 37C in a total

vol une %f waD@idsuBOcutmpd piakdsngerd cwedmm t@&4d/$0% FCS for 2h at
P h@f"@ob xll%sr‘fygswggﬁa%edg&lrﬁ%?g&% %QAMCIeaPHQJ&o%hhyﬁMN) were

presence or absénce o ound
| nddsisdite e Wellseinygh totad (yolyme 91200 1Eale Hhe greaf%ewééowﬁé Phorbol-12-
ansiysitateriaechcatatel @8d fin Bdpresentdi6r abbphd@Ss adst aip@inds, and incubated

a e

s 2 RE2BERRAIN LTI Ol PADUEI RN IR, ERONAGE warp washed in
14mefuiRend ltqogls%ré%dw‘t) dhezadseyd tirmethyl ammepiuma profpidp(Sigpxy H5882) in
16d.05M HoasEGD plesplizite bibiffer 3pIC6.0Padded %eéch@&hl Yhe platesiivett then left
hU&PQ ¥84p lA? r&% ¥J}P§epi}9¥éu§f e F GB%H %B m(sF’ a&& %ctmty was

to t ot a o
SORES ssfesiet pig TMED RS fip S Wﬁﬁ%?%f%?%eif" e pith F22% 202

10 an@ignra) hinclasqmgsemms (Bbemhg&rmmxmﬁ:mt)eso lmmmd@tate/mdrate buffer,
| NGBt L4 a%ssrgsnc%%@a&n@aa g&m‘ ol I owed by 30m n at

t hed di
and 100TPIP ST R R Foer B hyl armoni um
br om de{ushayimplatdied SagpregationOwalb hbspaed Issingninyledarh aigeregation on the
bué)fu%ﬁolo%) I_\!Véolp ﬂg&he q,uwaggx%%%m lHuJQr? ﬁé@ﬁ?ﬁcﬂ’\’eﬂl@sma (PRP} was
t en on a rocker oom t enp

erature RT f
mi FPtiEH By SRR e B by hemeR vw\ﬁw faticoaguipter me%é%ﬁ (v/v) tri-
ussadipnd NBreas af G2begviar FiVivih @dt dihsaipl escelti deasityvof B x 108/ml in

0. gu?tdﬁ)é_(%g %la]sgla §h9JR%l c&ﬂgmép 1{9 vc;ll-{}ﬁeg M drid38fered Tyrode s buffer

NG Mk e R A el o Wcos o

- dRgERParHAN msplm@ionag’gqr anpmitorsd foum agfliior|of12.5uM ADP
20 ag@;gﬁgﬂﬂctﬁgg %V\Egﬁcégg% shjﬂggm;rgpedance aggr egat i on

Lum_ aggr egonet er. Human
pl at el €83 ‘i"?ﬂ&“ﬁTdﬁB“rF&e‘(tPWFﬁdhﬁﬁ%“ toMrIBEtHt ned by
S p| nni reg vrell@EJNGplERSE aktafoated withCgh antitraeain (Padmedga)dtidBbng/ml in
fﬁ%t/?o( 5/ h\erstart |37°%O df‘hlé?haq}ast \L?L graéﬁe]c_%%??ﬁgf’gﬂ Em& QerP bﬁbcﬁ&fjfor lhin

den aut ol ous

ol LOHATBRRTACR R iorEaS Blgla Dl sk PR don washed
25 f | RKeti PHS)yidaHeassap whé ten pedérmieti @k 37-Ndfh t&alolume of 20011

NarCa e et b ‘“95945%.92?%@“1 o in the

nORSERSAE @8 PreSENCs W Hijataditist Fasmpognd 2T wergrpreineuhated for 15
i NminGespriBSE igAnlGhordblsfd R tibddyl aghinkbd f2df egrivy/ taled 6.5E, to prevent

i néf—@!pte@&e%? R&(‘-Qﬁe@ke%}ﬁx&?gh eESJcR rE)latté)wXJ #8988 ts.éaﬂt.ed as described above

30 in the a4f1 assay above.

In the above assays compounds of the invention such as the compounds of the examples
generally have ICs0 values in the q4p1 assay of 1uM and below and in the q4p87 assay of

1pM and below. In the other assays featuring a integrins of other subgroups the same
compounds had ICgg values of > 50 pM and above thus demonstrating the potency and

selectivity of their action against g4 integrins.
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96 well NUNC plates are coated with human vitronectin
(Pronega) at 2.5pg/m in PBS for 2 hours at 37C. The
pl ates were washed (2X in PBS) and then bl ocked for |h
in 100pl PBS/ 1YBSA at RT on a rocking platform The

BY@edeeds1p00at es were then washed 25 (2X i n PBSpcame2dobytossi1

assay was then perfornmed at 370C in a total vol une of
200P1 containing 2X105 JY cells, phorbol -
12-nmyristate- 13-aceteate at 1Ong/m, and in the
absence or presence of titrated test conpound. The JY
cells were preincubated for 15 minutes with 5 pg/n
nonocl onal anti body against 02 integrins, called 6.5E,
t €Lpidyent (32- dependent non-specific binding. Each
plate was fixed and stained as descri bed above 30 in
tﬂe a4§| as‘g%y above. In the above assays conpounds of
t He i nVeRPPYN Raying formula s its gRastiomess. diastereesiemerser s
gener abPhgmagadichifcdcepdhlesalt thetebfe a4(31 assay of 1pM
and below and in the a4(37 assay of 1pMand below. In
the other assays featuwing a integrins of other
subgroups the sang" ounds had |1 C50 val ues of > 50
pM and above thus de S { ng the potency l)and 35
qgai nst a4 int eéri ns. WO
15 CLAIMS 1. Conpound
#reL s, 4di ast ereosi oners or

having forrmula I. its enant
a pharmaceutical ly acceptakle $al fl they®f, 5 R2n [
(1) N/ Ran" R NNOHI :i ergl MRL is
hydr ogen, hydroxyl or C 1-6 aldkyl; Ns hydrogen or
hal ogen; 110 nis 0to 55 R3is hydrogen, or hal ogen;
nis 0"T'8°# 2. A conpound according to claim1,
wher ei R isthydregen. hydspayl 9 (7 1-0 Akt hoxy;

R2 is hydrogen or halogen;

nfs 0 to 5;

R3is hydrogen, or halogen:

n'is Oto 4.

2. A compound according to claim 1, wherein
Rlis hydroxyl or methoxy;
R2 is chioride;
nis 2;
R3 is chloride

n'is 2.

3. A compound according to claims 1 and 2, wherein, the asymmetric carbon atom

which is in the “S"-configuration.

4. A coinpound according to claim 1 selected from methyl-(2S)-2-[(3,5-

djchloroisormotinoyl)aminol-s-[2—(2.6-dlch]oropheny1)-G-quinollnyllpropanoate

and (2S)-2-[(3,5-djchloroison1cotinoyl)amlno]-3~[2-(2,6-dlchlorophenyl)-6-
quinolinyl] propanoic acid.
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R2 is chloride; nis 2; R3is chloride n" is 2. 20
3. A conpound according to clains 1 and 2, wherein,
the asymetric carbon atom phich is in the
"S"-configuration. 4. A conpound according to claim1
sel ected from nethyl-(25)-2-[(3,5 25

di chl oroi soni coti noyl)am noJ-3-[2-(2, 6-di chl orophenyl)

.. 6 @gmﬁgqmdn@sy-gr[&bé@@ﬂ@mm@n@otmoyl)ammo] -3-(2-(2,6-dichlorophenyl)-

ﬁ?@ﬁﬂﬁﬂhégéa onlcotlnoyl)anlnoJ 3-[2-(2, 6-di

chlor uit nol'i nyl J propanoic acid. 16 5.

Co rrp oun d
% di chl orqi,soni coti noyl ) am no] - 3- ( 2- 6- di
chI rglﬁ%éwpslca | gomposition FRMPIsipg ApRetiyF en%eqhem o erapwtwally
Pha¢iReo hinbht FAUR 8
i ngr edi ent aat er ape toltugggf&qmé ?iﬁ%@ag%ulnt}s%&nd 3
co ceam;:aillyjaov:gpmblead}uvaﬁt dilaéntrer dartier.5 and a
pharmaceutically acceptabl e adjuvant, diluent or
carrier. 7. A conpound according to any of claims 1 to
S f ArcoHpBuAd aébo?ﬂiﬂg £ & of ldim3 1 16 SHBFRYURG AESekLE! Ng

to any of clains to for the treatnent of a401l
and/ or a407 dependent |nflannatory or mnedica

e P8R ot KRG iR Ao S45% s hafint B e ancor

I nchapiedepsihduig infRinristghyCormiditdl condifibmSi ti s,
conjunctivitis, food allergy, inflammatory ski n

di sorders |nclud|ng dermatitis, psoriasis, urticaria,
pru t .
P T i EEGEA i ABHTE! el bmy gy media

an dcaﬂdﬁmmhmoledmthnﬁa ,llergid ihinitis s&ﬁisﬂfsp@drﬁu@ﬂdmt foed allergy,
aut oi_nmune sor.ders, h‘éfﬁb‘i‘e nyel ogenous, | eukaeni a,

tr awgamgmt% n disprders BE dFrERatisis, pFOTiats, UKICABIIpBIRIENS
ac CéHddécE&nB qhewatefd &t infakPhatory YoweD ist dsE&TRIAingf

ad-rel ated ~ cancer
Crohn's disease and ulceratlve colitis, multiple sclerosis and other autoimmune

disorders, acute myelogenous leukaemia, transplantation and atherosclerosis.

A compound according to any of claims 1 to 5 for the treatment of a4-related

cancers.




