WO 03/ 093237 PCT/ EP03/ 03909 2, 6- QUI NOLI NYL AND 2, 6- NAPHTHYL DERI VATI VES,
PROCESSES FOR PREPARI NG THEM AND THEIR USES AS VLA-4 | NHI Bl TORS The
present iWO@aMIB7 concerns 2, 6-qui nol i nyl and 2, 6- napht hylpCa@povetdves, 5
processes for preparing them pharnmaceutical conpositions containing them
and their wuse as pharmaceuticals. During the inflammatory process white
blood cells infiltrate the extravascular tissue. This recruitnment into
areas of inflammation involves the binding of |eukocytes to 10 endothelium
fol lowed by their transmgration into the tissue. Each step of this process
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are principal | ﬁ‘hi’éﬁ@bﬁﬁﬁ&bm@i&ﬁb Iaeeals ¥k BfB&IhAdnQhveiRIsQRE bR Jfﬁbdﬁ&@ﬁés to
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on the a Le 54U This step requires |eukocyte activation by
cheno- attr%g%%{%ntlgoag'? 55?9) mact ors produced in close proximty to the
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i ncreased bi ndl%g'gto endot hel i al counter -1 |€ %‘? and reversible up-
regul at i ofPSF ligands anfihe itres apilgrediffergn Bataeaﬂ% leyele qbiresmarentign af e.
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nmay r2omi ﬁmtrils@unglcamel@m(,‘loal) p793(5e1ﬁ mai ntai ned by integrin interaction
with matrix pr% g“ nglijl%téwf e Ao HES 8L bIFRPR éﬂ?ﬁfcﬁ @@&g&&ﬁ%ﬁ%ﬁt may

be inhibited b natrlxpotelnlnteractl
and rol 1ng, Wthh are principally mediated by the interaction of selectins with their

carbohydrated counter-ligands. It has been reported that for some leukocytes, especially
eosinophils, the interaction of the a4f1 integrin with its endothelial ligand stabilizes
25 rolling and enhances the cell's arrest {(J. Kitayama, J. Immunol. (1997),159, 3929-3939).
The following firm adhesion to endothelium and cell spreading are mediated by
leukocyte integrin interaction with immunoglobulin super-family molecules expressed on
the activated endothelium. This step requires leukocyte activation by chemo-attractants
or other factors produced in close proximity to the endothelium or by direct interaction
30  with it. Such activation leads to an increase in affinity and/or expression of the integrin
resulting in an increased binding to endothelial counter-ligands. Rapid and reversible up-
regulation of these molecules allows cells to adhere, detach and migrate.
Leukocytes subsequently transmigrate to the tissue, a process which is also

influenced by the interaction of integrins with their endothelial ligands.



Anwar et al, J. Exp. Med. (1993), 177, 839-843). WD 03/093237

PCT/ EP0O3/ 03909 3 Integrins are hetero-dineric nenbrane gl ycoproteins
conposed wbh opovs26dval ently associated a and (3 subunits PoTEPIDOIE i ONS
that determine ligand specificity. So2far 15 a and 8 0 chains have been
identified and 13 different integrins are expressed on 5 | eukocytes.
Sub-famlies (31, (32 and (37 are involved in cell adhesion to endothelium
The integrin a4(31 (also terned VIA-4 or Very Late Antigen-4 and desi gnated
CD49d/ CD29) is predom nantly expressed on eosinophils, |ynmphocytes,
nmonocytes and basophils. It binds primarily to the vascular cell surface
adhesi on nol ec @nee \tCAM extrayrsularicompapimesseddls grryaisdwithssugresiderntes ponse to
i nf | ammat gwcegsyﬁlgﬁﬁéﬁﬁéd by Medhin nkerke@tyil? @l pididad Yodib n4ayaarm> hdaeld and

to the extracellular matrix protein fibronectin. @ Because VIA-4 is not

expr essed aB?Pteﬁlﬁ’c‘%JP&CPﬁgthﬁ@ﬁﬁY Bp Ftlited i infegsip dmeiri profein Interariors @ Bfai nst

i nf ecti onanivhr EBalaN. B, naet (1003), argedsd®y3)t he phar macol ogi cal control of

i nfl ammat ory di seases. Several studies have shown that VLA-4 is involved in
al l ergi c diseases such 15 asthma and that bl ocking its function is
beneficial. Asthma is characterized by the accumnul ati on of eosinophils and
| ynphocytes in bronchial tissue. |muno-histological analysis of bronchi al
sub-rmucosa obtained from asthmatic patients revealed that VIA-4 is
strongly expressed in infiltrated eosinophils and T |ynphocytes (V.
Bocchino et al, Allergy din. Imunol. (2000), 105, 65-70; K Tomta, 20
Adin. Exp. Allergy (1997), 27, 664-671; Y. khawara, Am J. Respir. Cel

Mol . Biol. (1995), 12, 4-12). Over-expression of VCAM1 was reported in
bronchi al biopsies fromallergic asthmatics conpared to nornmals (P. Gosset
et al, Int. Arch. Allergy Inmmnol. (1995), 106, 69-77). Allergen challenge
experi nents have shown that several adhesion nol ecules, including VCAM1,
are up-regul ated foll ow ng the exposure and that this increased 25
expression is correlated with eosinophil infiltration into the tissue space
(J. Zangrilli et al, Am J. Respir. Crit. Care Med. (1995), 151,

1346- 1353; T. Fukuda, Am J. Respir. Cell M. Biol. (1996), 14, 84-94).
In several animal nodels of allergic asthma, bl ockade of VIA-4 with

nonocl onal anti body has been shown to reduce the nunmbers of eosinophils
and | ynphocytes in the 30 broncho-alveolar fluid (BAL). Sonme experinents
have shown that, in guinea pigs and rats, treatnent with a VLA-4 nonocl onal
anti body inhibits either the | ate phase response or the airway
hyperreactivity seen in these nodels with a concom tant decrease in

eosi nophil accumulation in the bronchial tissue (M Protelani, J. Exp.

Med. (1994), 180, 795-805; H A Rabb et al, Am J. Respir. Crit. Care Med.
(1994), 149, 1186-1191; H Sagara, Int. 35 Arch. Allergy |nmunol. (1997),
112, 287-294). In a sheep nodel, VLA-4 nonocl onal WO 03/093237
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anti body inhibited the | ate phase response with a nodest reduction in the
nunber of BAL eosinophils (WM Abrahamet al, J. din. Invest. (1994),

93, 776- A80)03/09323m nouse nodel of allergic asthma, intraparmmae3pobl ockade
of VI A-4 decreased hyperresponsi veness and Th2 cytokine rel ease whereas
VLA-4 bl ockade on circul ating | eukocytes decreased the 5 nunber of

eosi nophils in BAL fluid (WR Henderson et al, J. din. Invest. (1997),
100, 3083-3092). Consistent with these observations, VCAM deficient mce
failed to devel op pul nonary eosinophilia follow ng oval bum n chal |l enge
(J.-A. CGonzalo et al, J. din. Invest. (1996), 10, 2332-2345). 10 Several
invitro and in vivo studies have indicated an inportant role of VLA-4 in

other cell adhqaignngael Aied- dlﬂl%h@mga{b%ﬂe @?écr?%t@ﬂb @Smip AUt hBE-BWH1LAtR] e

sclerosis (M5), rheunmatoid arthritis heroscl erosis or inflammtory
bowel di sEREIAtEd priam Wuaftswwrablflamﬁ t drAnRbARd thresiicintSodBut e in
a vari ety #id 8 p shainshald Renadérified adebslifaentihegads hee é&@ré@emén cial (RR

ynpholyt RIS Rt Ry 8 by Bkt (Gl adlsdblho PRelionton o (e

pat hogenesi s OfThﬂihteigphec4§tla§$cd$hsed Thee-A\CAN LityAMdvtiderad aadidesigpatdway

3P A4 DR/ R D280k R AL e B B orlyPlyeBBE S Hichopnb &)
et al, Milbassehilslt bindpogjmanly tggmwg)lar ¢4l surfage adlarsioromolesyle ViCARh dhat
al lergi c qoegnbalq %heénubih%huff{%%ﬁa{hé@ ©Sn o R bR RneMiNF-& 1LPhee! onal

anti body against VLA-4 decreased both clinical and histopathol ogi cal
par améfer Seeetivaiplds4 pat Vr lé)ta%il to thp grtERcs ey 1edes profein ﬁ?mcﬁ@SQ)
Rheunat oi d ar t hdchiise VSA- @h@haicéx@fdsé&ﬁozbylrétﬂimﬂg fiittaphilefwhitH arusk ﬁ@é’t cel I's
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cells in the i nglampc LaLitS. (B o8l VKAK & nfhichm JROSUTRLELs {4099) . 18,
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317-327). Treatnent a MROC ant y agail n significantly
reducdd oestinma fod teatikderking itnfuaniiomis hepgiédialof pol yarthritis (which shares

features with Biuha id &?s[rgetelLtf”ela byI th¥ §§éumlﬁlgﬁ&9 f eo§910pﬁ§s &Qi 'Bgcytes in

inflammatory cell tissue 30 infiltration in the inf knee | oi nt
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general f (ﬂsﬁunatlcs compared to normals (P. Gosset et al, Int. Arch. Allergy Immunol. (1995), 106

69-77). Allergen challenge experiments have shown that several adhesion molecules,
including VCAM-1, are up-regulated following the exposure and that this increased
25  expression is correlated with eosinophil infiltration into the tissue space (J. Zangrilli et al,
Am. J. Respir. Crit. Care Med. (1995), 151, 1346-1353; T. Fukuda, Am. J. Respir. Cell
Mol. Biol. (1996), 14, 84-94).
In several animal models of allergic asthma, blockade of VLA-4 with monoclonal
antibody has been shown to reduce the numbers of eosinophils and lymphocytes in the
30  broncho-alveolar fluid (BAL). Some experiments have shown that, in guinea pigs and rats,
treatment with a VLA-4 monoclonal antibody inhibits either the late phase response or
the airway hyperreactivity seen in these models with a concomitant decrease in eosinophil
accumulation in the bronchial tissue (M. Protelani, J. Exp. Med. (1994), 180, 795-805;
H.A. Rabb et al, Am. J. Respir. Crit. Care Med. (1994), 149, 1186-1191; H. Sagara, Int.
35  Arch. Allergy Immunol. (1997), 112, 287-294). In a sheep model, VLA-4 monoclonal



N CH3ON,,R H O wherein R represents sone substituents such as hydrogen,
-000H, -COCal kyl. 5 These conpounds can be used as internedi ate conmpounds
in a prepaoasien23pf pharmaceutical conpounds, but no phaPeacPas/Hed
utility for themas such is sought. It has now surprisingly been found that
some anal ogs of these conpounds denpbnstrate therapeutic properties. In one
aspect, the invention therefore provides a conpound having the fornula I

10 or a pharmaceutically acceptable salt thereof, RL X (I) R3 R2 wherein
Xis Nor CH Rl is cycloalkyl, aryl, heterocycle, aralkyl,

het erocycl e-al kyl , or an oxy derlvatlve 15 or a group of formula: R2 is
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ar al kyl ; Rh3 gytdkioe celease shervas Vel mﬂMOlﬁ@;rcanhﬂg)I’eLﬂkleéywﬁﬁécr@sed tin am no
deri vatsi v ' ryl ter C C ,
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when X is ¥3983-3082h R1 is cycloalkyl aryl, heterocycle, aralkyl,

het erocycl e- al kifnsffiert Vﬁﬁpﬂﬁs@gbgeﬂra%hé VCHM deficient mice failed to develop

pulmonary eosinophilia following ovalbumin challenge (J.-A. Gonzalo et al, J. Clin. Invest.
(1996), 10, 2332-2345).

10 Several in vitro and in vivo studies have indicated an important role of VLA-4 in
other cell adhesion-mediated inflammatory pathologies including multiple sclerosis (MS),
rheumatoid arthritis (RA), atherosclerosis or inflammatory bowel disease.

Inhibition of VLA-4 function using monoclonal antibodies in a variety of
inflammation animal models has proved to be beneficial (R.R. Lobb, J. Clin. Invest.

15  (1994), 94, 1722-1728).

Migration of T lymphocytes into the central nervous system is an important event
in the pathogenesis of multiple sclerosis. The VCAM-1/VLA-4 adhesion pathway appears
to be of key importance (B. Cannella et al, Ann-Neurol. (1995), 37, 424-435; 1. Elovaara et
al, Arch-Neurol. (2000), 57, 546-551; S. Lujan et al, Mult-Scler. (1998), 4, 239-242). In a

20  model of experimental allergic encephalomyelitis, which mimics MS, treatment with a
monoclonal antibody against VLA-4 decreased both clinical and histopathological
parameters (E. Keszthelyi et al, Neurology (1996), 47, 1053-1059).

Rheumatoid arthritis is characterized by infiltration of mononuclear cells into the
synovial tissue. Interaction of VLA-4 with VCAM-1 and with the alternative spliced

25  fibronectin containing the CS1 region is thought to mediate the recruitment, the retention
and the activation of VLA-4-bearing cells in the inflamed joints (P.P. Sfikakis, Clin.
Rheumatol. (1999), 18, 317-327). Treatment with a monoclonal antibody against VLA-4
significantly reduced oedema formation in an animal model of polyarthritis (which shares
features with RA (A. Inaro, Lab. Invest. (2000), 80, 73-80)) and inflammatory cell tissue

30  infiltration in the inflamed rat knee joint capsule (V. Finkenauer, Microcirculation (1999,
6, 141-152).

Treatment with a anti-o4 monoclonal antibody has a beneficial effect in cotton top
tamarin model of colitis (D.K. Podolsky, J. Clin. Invest. (1993), 92, 372-380).

Specific inhibitors of the VLA-4 interaction with its ligands VCAM-1 or fibronectin

35  may be effective in the treatment of asthma and other inflammatory disorders.



10 with the proviso that, when Xis CH R is cycloalkyl, R2 is -NRAR5, R3
is -CO R/, RAis Hor -Gl-R8, R5is H Cl-4-alkyl, GL is CO CH2, SO, R8
is an opvDenadd2g7 substituted phenyl, cycloal kyl or -NH premEPof/eI209
optionally substituted), then R7 is Beither an oxy derivative of fornula
-O CHRbRc wherein Rb is H, Cl-6- alkyl or an optionally substituted phenyl
and Rc is an optionally substituted 15 phenyl, nor an am no derivative of
formul a - NRd- CHRbRc wherein Rb and Rc have the sane definitions as

descri bed above, and Rd is Hor Cl-6-alkyl. In the definitions set forth
bel ow, unless otherw se stated, the term"alkyl", as wused herein, is
defined as i nclhgiinigreationpbpaient anphieatitneMOOPIRF18E Iserhasagimpaiedsisarimga 20
straight, Jpaacedurr cyclic noieties or conbinations thereof and
containing 1-20 carbon atons, preferably 1-6 carbon atons for non-cyclic
al kyl and 3-8 carbon atons for cyclpé?‘yl (in these two preferred cases,
unl ess otherw se specified, "lowerNal kyd") and includes al kyl noieties
substituted by 1 to 5 substituents i ndently selected fromthe group
consi sting of hal ogen, hydroxy, thiol Mo, nitro, cyano, acyl
derivative, sulfonyl 25 derivative, derivative, alkylam no,
carboxy, ester, ether, am do, azido, S Nyl , sulfonic acid,

sul fonam de, thio derivative, esteroxy, @m dboxy, heterocycle, vinyl, Cl-6-
al koxy, C6-10-aryl oxy and C6-10-aryl. Preferred al kyl groups are nethyl,

et hyl, propyl, wisngndpsebresbutis\sbmeissibstitoentsesuth s hydrogerar@OOH, -COOalkyl.

2, 2-di get hy| i ) i | east_.one .substituent
sl oot o 6% UblnouERE R BE LGS dresiHtBlakd Lo B o pfdRba a0 i e
ni tro and Rbpamaceusigalicompotndld, [oys ne mhprmpaceutied] ahilibr forrthemy ps such is sought.

2,2, 2-trichlor qehiyhow dudr@idiRt IKB_Iéh'fgur%T 2P AP ERNYLs of thesekompounds

-di net hyl -2, 2, 2-trichl oroet hyl. e term"cycl oal kyl", as used herein,

refers to KRGS BHRPEIERIOBFtSSt 0 18 carbons derived froma saturated
cyclic or pol yayoht aspectrthe afvetiors thehef@s preiad@t smpodRdAR33IBSTormula I
PCT/E€83/0390 7 mh%cgqcan qg%'%gguﬁ%,gg substituted with any suitable
group, i nct G RYBETHTEY 19 5 & or nore noieties selected from

| ower al kyl or other groups as G| Nbed above for the al kyl groups.
Non-limting exanples are cycloprqpyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycl oheptanyl, cycl ooctanyl, bicyc ..1]cycloqﬁtanyl or adamantyl. 5 The
term "al kenyl" as used herein, is defipgd as including branched, unbranched
and cyclic unsaturated hydrocarbon radicals having at |east one doubl e bond
such as ethenyl (= vinyl), 1l-nethyl-|-ethenyl, 2-nethyl-1-propenyl,
1-propenyl, 2-propenyl (= allyl), 1-bftenyt, 2-butenyl, 3-butenyl,
4-pentenyl , 1-n@idsh- 4-pentenyl, 3-nethyl-1- pentenyl, 1-hexenyl,

2-hexenyl, and the like and being optionally substituted by at |east 10 one
substituent seleBteer ¥Hom t he group consisting of hal ogen, hydroxy, thiol,
amino, nitro, Flygreclodkyl aslhebeb&iReNel61,3HeedodRIARA; oo ddihi@veyi Nyl
wher e ?alo IS flu%%o ploro,or bronmo. The term "al kynyl" as used herein,
is defPned as i%A& %?%&Pﬂgﬂ%@alent br anched,

*

R? is -NR¥RD, -OR# or -C(=O)NRSRS;

RS is tetrazole, -CN, -CHOH or -CO-R7 ;

RYisH, -GL-R8, ora group of formula:
CH

3
CH
N o)\CHs
0

*‘¢:O *‘¢:
(0] or (0]

RO is H, C1-4-alkyl; or -NR4R5S represents an heterocycle or -N=CR9R10;

20



unbranched and cyclic hydrocarbon radicals containing at |east one
carbon-carbon triple 15 bond, for exanple ethynyl, 2-propynyl (=
propar gylwp oanes28he | i ke and being optionally substitutedPof/ERD3/030st oOne
substituent selected fromthe group cénsisting of hal ogen, hydroxy, thiol,
am no, nitro, cyano, aryl and heterocycle, such as hal oet hynyl. Wen
present as bridging groups, alkyl, alkenyl and al k3niyl represent straight
or branched chains, C 1-12-, preferably C 1-4-al kyl ene or C2-12-,
preferably C2-4-al kenyl ene 20 or -al kynylene noieties respectively. G oups
wher e branchedlgfrrvatrves are conventionally qualrfred by prefrxes such

as "n", "sec @@nwahqbﬂﬁﬁﬂ¢Kkeoﬂbﬂgﬂaﬂﬂkﬂropyl" 'sec-butyl") are in the

n-formunless fsﬂraqrymos@ ehﬁ%eﬂydrlﬁealhﬁl@ ) 8k erivaBivd!Sesth B8RRI drivhidvedef | ned
as including an. pJ gﬁguﬁﬁaqg5q derived 25 froman aromatic hydrocarbon

consi sting of 1- 3 rrﬁgs ontarnrng 6-30 carbon atons by renoval of one

hydr ogen, such rSisphanyéteagclnaphibiyyl, eaok]epiNpaah) y substituted by 1 to
5 subs%rtuentsfgpde ndestly sel ected from hal ogen, hydroxy, thiol, am no,

nitro cyano, ative, sulfonyl derivative, sulfinyl derivative,
al kyl am no, car iy ettest er, ether, am do, azido, Cl-6-alkyl,

Cl- 6- hal oal kyl ’mg‘igth% Q‘X\(f\ie&&lalﬁ%eﬂ%iu&pltﬁ Iﬁﬁlgcxé]gaﬁ(gl];%ﬂal{l% g:,yci hi o

derivative, esteroxy,’ am dooxy., erocycl C6- 10-
aryl oxy or C6- éﬁﬁkﬂryﬁmﬂmﬁdﬁemﬁmer@gﬂwmﬁéﬂsnb@1|tuents may forma ring

attached to the aryl noiety. Preferred groups are phenyl and napht hyl
each optionally substituted by 1 to 57S tuents i ndependently sel ected

fronrhalogen nitro, amno, azido, Cl-6- alkoxand C 1-6- aIkyIthio C

ot S R e T T B ary
o ok AR TR ) Yl crﬁﬁoéan B o 10"

in which R13 i
straight or br %?)%Bﬁ‘ﬂly ﬁlﬂéﬁﬂﬁé@?ﬁ‘ex&[ c%ﬂsamyﬂ&nqurwﬁ(an NBﬂoxlldH?‘sth'tgtuted)

exanpl es are benzy hal gbenz cyanobenzyl, met hoxy ﬁnz yl htro en%yl
2- phenyl et hyl tBF’bﬁeﬁ%xPﬁEﬁWP Oxyee’(“@trrspﬁmﬁﬁeﬁwrl B IRt RRY H. CL
ant hr acenyl met hiykyl of b8 opamrmryrmb@rgetbd, plRSyLERIR MBI =0 dptlonanyr sldj%&tr.ﬁe&:l Br, F

om The as_used her d e t he
f or rruI é 1‘% r’Eler n11y rfq deryatije o g ﬁ%l R ?%%2{5 egené aﬂ@p& o1*Fhe
formul a SH. The stme dﬁﬂmyammélq dasnbfs?e@one,raeldrﬁ isépresiittakg. gr oup of the

formula -CN. 10 The ternr"nltro as used herein, represents a group of the
formula -NO2. The term "anino", as used herein, represents a group of the

fornul a - NH2. Iﬁﬁbe@@?ﬁﬁmﬁy@ﬁﬁﬁ?1@ﬂ¢%dﬂmﬁﬁ§ﬂH§€§eW€ﬂgﬂﬁheﬁepréﬂﬁht§Sa gr oup

of the forph ﬁei’enN'Qﬂ'leﬁn-Eh%stlﬁélﬁh g%bﬂeated aonsatnh 8 &loBarbbf PABSANhSviAs 9T OUp
of the formula, - he term "carb gén;'ugas used herein represents a

group 28f  tSiH@ah r'rrarl%rledc%@lr icppgieties, ¢f 60 iong therpef-and confainipg | 0sazbon

r epr esent saitémgrpreferadly 1decakiosmatbis f&GR-cyclic alkyl and 3-8 carbon atoms for
cycloalkyl (in these two preferred cases, unless otherwise specified, “lower alkyl”) and
includes alkyl moieties substituted by 1 to b substituents independently selected from the
group consisting of halogen, hydroxy, thiol, amino, nitro, cyano, acyl derivative, sulfonyl

25  derivative, sulfinyl derivative, alkylamino, carboxy, ester, ether, amido, azido, cycloalkyl,
sulfonic acid, sulfonamide, thio derivative, esteroxy, amidooxy, heterocycle, vinyl, C1-6-
alkoxy, C6-10-aryloxy and C6-10-aryl.

Preferred alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, iso- or tert-butyl,
and 2,2-dimethylpropyl each optionally substituted by at least one substituent selected

30 from the group consisting of halogen, hydroxy, thiol, amino, nitro and cyano, such as
trifluoromethyl, trichloromethyl, 2,2,2-trichloroethyl, 1,1-dimethyl-2,2-dibromoethyl,
1,1-dimethyl-2,2,2-trichloroethyl.

The term “cycloalkyl”, as used herein, refers to a monovalent group of 3 to 18

carbons derived from a saturated cyclic or polycyclic hydrocarbon such as adamantyl,



The term "sul fonam de", as used herein, represents a group of the formula
-S2NH2. In the definitions set forth bel ow, unless otherw se stated, Rl1
and R12 awe 0Bkeg32320 sanme or different and each is i ndepenaemtary3/easdo,

al kyl, al kenyl, al kynyl, acyl, ester, 7 ether, aryl, aralkyl, heterocycle,
het er ocycl e-al kyl, or an oxy derivative, thio derivative, acyl derivative,
am no derivative, sulfonyl derivative, or sulfinyl derivative, each
optionally substituted with any suitable group, including, but not limted
to, one or nore noieties selected fromlower al kyl or other groups as
descri bed above as substituents for alkyl. 25 The term"ester" as used
herei n i s vdeé¢h padoptéonialy beditbsfitated valpamf suigblagroup. @odudiRg bat nhidieited R1 | a
i s as defiped ARy thdides Béllct@ef%ﬁﬁowalkﬁw OBt Y&Hﬂsva% descﬁdw%o@eefem%' ve’

or "am no derivative" term"ether” 1s defi as including a group
sel ect ed f%llaﬂmg@zwﬁoNoryﬂmaﬁl%?xampleStﬂfaﬁw@aowlmlobwl cyclgpentygl Pmlﬁﬁffylor

br ?nc hedt Qﬂérkleﬁyﬂtaﬁl @Jcif)w&hylgb@y@&[s;y 11@&&%0%91% f heds ?rre |

i nterrypted by gne or re.ox at ons is defined.a

i ncl ud%ng a gr SWf%{F?RYII - Ilffre(‘)‘? 19 d@%ﬁﬂﬁs 1p%1u§1|ng ;ﬁﬁ?ﬁ dlt}ﬁitﬁ%n?mar ein
Rl I'b and aRiZgca enssutiedd mgﬁocmbbnteraﬁmalsmavmgaatdeasme ddiige bardsuchas
derivative] ) er e lC..ar 35
wherein thtl yfgl%gﬁsﬂ)dgf i %%1 k- Ii%lboveg'%’ & Igﬁl%@ i%‘f‘@éﬂ& prg%%l’gé?li%8§¢i?€=e" ,
"thio deri iallgldi reuteap 2WDtos109 BB Y PETEROS!, 03[9@@13'1 9-peaivinpio 3daethylat ve" .
Non-1imt ' é?lgg;fptll i\r 8. @JKW%d%gﬁﬂy Mﬁelngbﬁﬁf&%hl?)éﬁbstﬁﬁyeld Yat least

est er oxy, oxy, al kylsul Tinyloxy, aryl sulfonyl oxy,
aryl sdPf rT}HUG)?}‘leUt&P?‘I Wtedafr% %%&groep CRRYIINES dRIIERY dery athigledificoxy |

al 1yl oxy, #f8bh@¥%ie, YT et BBERRXYchRRNEYI M d-haRPRE WHYXY hald 19MIdrdy | OXY,
met hyl enedlhﬁ)q% ﬁar bonat e. The term"thio derivative", as used herein, is
defined ag CLATHY - s- R1 Id groups wherein R 1d is as defined above for
Rl | except forTHétthmi) ‘dRynylads weed heteiixyis definedadsi mel'hdmgdmoi'mrﬂem branched,
derivative” t] | k enyl t K Ith|o
and aryl tlhnbr CPﬁd a?d %n]g: 1@7)8?%1?0?1\/%{1 }%\?%’"wwmmng 3 % lét rQén ar q?oél (fag{) er}/n

radi cdb derondefdr ﬁxmlﬁ@ﬂc’@yb@wbpmyah eropangyl), lamsl ‘fhs llheﬁndlédinagptlmludl ng
groups of ﬁ@@tﬁu@é&%} Qtl&stlo%e %stltﬁ@%rs%leﬁted%jonh fhe grofp c&l‘f‘sflétﬂl%@f ﬁQBg for R11
and may al so rogen. limting exanples are " fornyl, acetyl,

pr opi onyl hyﬂ§%utfw1ymmnparléw ICYaI}OaﬁYYé?Pd hﬁf@moxﬁéoﬁw| as hajeetlmek anecar bony! |
crotonoyl, furram\/ﬂ pre8&htydshid lrtgegaa@él al§BReAPYAnd Impréueﬁpéﬂralgﬂd or

4- car boxyhut a xalyl , et tein xanm 15 Th
"amino der r@’&%]‘ieéé\'ha’é’? g%elg ‘HEF fBrIP y ?Y'L 46%%?1 ‘yéz %clpﬁ?fgrﬁby%—’lﬁf%enéf ne
NR11f BD2b @yralkpsyleemeictiedRfespéctiaelg. R12b are as defined above for R | and
R12. Non- |im téﬁ&gpg%%ﬁpe' 520 JP0Qvel ardor BN rany BLAGY by préfkY QY and
aryl am no or m Xed” "am no.

as “n”, “sec”, “iso” and the like (e.g. “n-propyl”, “sec-butyl”) are in the n-form unless

otherwise stated.
The term “aryl” as used herein, is defined as including an organic radical derived

25  from an aromatic hydrocarbon consisting of 1-3 rings and containing 6-30 carbon atoms
by removal of one hydrogen, such as phenyl and naphthyl each optionally substituted by
1 to 5 substituents independently selected from halogen, hydroxy, thiol, amino, nitro,
cyano, acyl derivative, sulfonyl derivative, sulfinyl derivative, alkylamino, carboxy, ester,
ether, amido, azido, C1-6-alkyl, C1-6-haloalkyl, C3-8-cycloalkyl, sulfonic acid,

30 sulfonamide, thio derivative, esteroxy, amidooxy, heterocycle, vinyl, C1-6-alkoxy, C6-10-
aryloxy or C6-10 aryl, where two or more substituents may form a ring attached to the
aryl moiety. Preferred aryl groups are phenyl and naphthyl each optionally substituted by
1 to 5 substituents independently selected from halogen, nitro, amino, azido, C1-6-
alkoxy, C1-6-alkylthio, C1-6-alkyl, C1-6-haloalkyl and phenyl.



The term "sul fonyl derivative ", as used herein, is defined as including a
group of 20 the fornula -S02-R1 I g, wherein Rl Ig is as defined above for
R11 excepwofoat932sul f onyl derivative”. Non-limting exanplPEI/ER0E03909

al kyl sul fonyl, al kenyl sul fonyl, al kyngl sul fonyl and arylsulfonyl. The term
"sul finyl derivative ", as used herein, is defined as including a group of
the formula -SORL Ih wherein RI |h is as defined above for R | except for
"sul finyl 25 derivative". Non-limting exanples are al kyl sul finyl,

al kenyl sul finyl, al kynylsulfinyl and arylsulfinyl. The term "heterocycle",
as used herein, is defined as including an aromatic or non aromatic cyclic
al kyl, al keny| Theteral tayaliyl” msi weyt hareiniaEpresehtabaverp ¢fabe frgmaia {RdZstryoine 0,
S and/ or i g3 isrt"zfﬁ'iﬁ U&Yél%ﬁlbf)%cﬁ@& ROGHEL hifylehd Gr Tl UL WaE 1R B branched

optionally, one of on of the“carbocyclic ring structure may be

repl aced Bikeayiens poiynylens graves doydinaing espplrs aisdrenad halehanzilhe S at om
may be rela @%@n@y rﬁetﬁ@kﬁﬂéﬁmem%bmubfmﬁyleh&yn-dlﬂneﬁyﬁﬂémylexarml es of

aronat | rocycl es ri tir t hi enyl, isothiazolyl,
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qui no I inyl, R&Aahthr? di ni'/lF gcﬂndﬁ??yf o ee} F‘i%“& € ’Eﬂ‘é Brolinyl,
phenot hi azi nyI Thfsmq:mz‘emylhp as&ecxhh@ﬁmnydp,resenmn groyp, of ﬂmfohelmlyl—NHz
hypoxant hi nyl, ridj azacytidinyl, 5 5 azauracilyl

triazol opyri di ﬂ%’% IH%éECB‘V PP d ﬁVFedn%?Flf‘o?eé’ﬁwpﬁ adgrﬁk}g of thgformula -
pyrazol opWHOH.di nyl optionally substituted by al kyl or as descri bed above

for the al kyl THE@RS azNON-dsi ¥l hRRueXEpR s Alordi brah OfRilfa gt er ocycl es
are tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, piperidyl,

pi per &2i nyl , i fihddool |C@r‘tﬁy€b’ aﬁmsghbtnemreprmmglqmplof the formula -COOH.

1- oxaspi r o( 4. 5)1‘(Ele¢er2n Selulfopiy fakcidl | £ uREt hezbi) X Oprayerto bigtiupydf,thd fokmi-06Cder. 1, 3
10 thiazolidin- nmoi eti es ‘5" .e. glucose, pentose, hexose, ribose,
fructose, whi cﬁhﬁﬁ%ﬂn aﬂ‘-’gfén‘b‘él%u%ﬂsﬁ hergin. 6‘?Prﬁ$?é1tss%lﬁ@u\ﬂlrﬂf€?? f@ﬁﬁ“’@ptl onal | y
be substi t+80ghHw t h any suitable group, including but not limted to one

nore noi eties selected fro r al kyl HQUPS descri bed
above for the &FK3A dgMEEBs. Seﬁ'ﬁ&ﬁ%ﬁ%’f"‘ﬂ‘?ﬁ%&omsg Spaz‘?‘%%ﬁ d%lesareﬁ]i“’cycl ic,
tricyeoi c sand of diffeeenit@ind@acts (i indepgnderity amidehalkil, alkynﬁ,f alk:hgrl alegly ester,
heterocycl r I r In entI eIected
froman ar 9? érﬂp%raéggyﬁ?tg%ﬁcq? h%tecr’o%cﬂ allgéo?roanl n ePV ri ng o? d%ﬁl ?
nonocycl i ecylglegraipc hninor deniyave. méme'l éemmhmm Isukﬁnymmwcaqmo@ooa%f is
bridged b %uﬂ@cltﬁjce'ﬁ%ﬁp Qnﬁélﬂ%le %‘gﬁf} 1ﬁ§1ug nng'l! IIICQIIMJ(e’d tz one or more moieties

azabi cycl o(2 1) hept any bi cycl of ept anyl
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repregsnts a gmame@{ ‘dsbrg” i&ﬁé@d'@rmn?@d&%dﬁ@ﬁﬂl&ﬁﬁgh%rddb dehuiRldoos C

1-12- str %19@ Wherelr?' ?{qulggs gsr de%gji Iagove fléry JQ £ excep‘cr fog:zox%zdenvatlve “thio

derivative” or “amino derivative”.

The term “ether” is defined as including a group selected from C1-50- straight or
branched alkyl, or C2-50- straight or branched alkenyl or alkynyl groups or a

30 combination of the same, interrupted by one or more oxygen atoms.

The term “amido” is defined as including a group of formula -CONHj9 or -
CONHR!1P or -CONR11PR122 wherein R11P and R122 are as defined above for R11 and
R1Z,

The term “oxy derivative”, as used herein is defined as including -0-Rl1c groups

35 wherein R11€ is as defined above for R11 except for “oxy derivative”, “thio derivative” and



straight or branched al kenyl ene or al kynyl ene groups. Non-limting exanples
are thiophenenethyl, thiophenethyl, pyridylnethyl and pyridylethyl. The
asteri sk wo)sjopatdrat es t he point of attachment of the sub®CIrtRPeR0I09 25
Usually, Rl is cycloal kyl, aryl, hetePocycle, aral kyl, heterocycle-al kyl,
or an oxy derivative, or a group of formula: Usually, R2 is -NR4R5, -CR4
-C(=ONRBR6 ; R4 is H -GL-R8, or a group of fornmula: CH3 HN -'"CH 3
O111, CH3 * + O/ O30 0 or O WD 03/093237 PCT/EPO3/03909 11 R8 is aryl,
heterocycl e, cycloalkyl, aralkyl or -NHaryl; and G1is CO CH2, SO2; RS
is H Cl-4-alkyl; or -NR4R5 represents an het erocycle or -N=CROR10; R9 is
aryl and “RPg dervphes’: Naglimiting yampiastase sbpey. elkenylory Alioyiylosy. ARy |

Usual Iy, R3tdréxyt Qﬁﬁcﬁ%ﬁjr %mylézhkon yToki? QrkyRulfnyisER7 aryRdoiflodys af¥Hi®i¥oxyam no,
5 hydr oxyl am ne, argg n%l}e ri vat? ve or an am.no derivative. Preferably Rl is
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cyci oal kyl&YgF; CTRGYC Pﬁ’é?&heaso?e“&fl%’fykﬂYOXYPFﬁ%’%{b‘Tti}o’ﬁz is
-NRARS,  wheteabty, Bén@ﬂ&ymnaplethmxﬂ@f pnadylapomethylddedibey, abthonkd. 1 s - CO R?
whereip R7 is efin bove. .10 Pr ferabl e{gin
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2-ni t ropheqylfhio2_ (trifl uoronet hyl ) phenyl, 2-bronophenyl, 2-(1,3-

benzodi oxol - 5- yink-tedn hydrehyd” ; a@ué@tﬂé?éiﬁpll’éﬁfﬁégnts a radical derived from
4- (rret hyI sul fon

hen 5-chlo

met hy 1193 (BFRRY %%%&@ ‘js ip ﬁeﬁ?‘?da""fo‘Pd&lde grougs: ofithe fRgppiERY1°-CO-. wherein
2- chl or o- &rllietig aphameh,aboaa for mléhhﬂmmydal@ybd Bydiygen. Noﬁlmhﬁﬁﬁg Ecamhpley sghenyl
2- met hoxy- pht ially ol ef NHR4
wherein R orms“ﬁ §° p m%laplglblos\c/’eu speé?1 ary roy tane Y by %eé?%?cﬁr@fyhnd R8
are as defqrotedosdbhwroylE@qmg}’labetI;zoyir e&r&rthebd ﬂa7oyl smtrymomb(yl caglprixgloutanoyl,
Cl- 4- al kyligg%, L f%&%‘h d R8 is 2,6-dichl orophenyl,
1- carboxy-1,2,2-tri ackﬁmg cyc 3gpentyl 11
1- (( 41Ret hyl phe’[ﬁwt)egmqlgmﬂ)enzatmep@? pgﬁdﬁ}qremlls[d(eﬁngi\.;as including -NHR* ! or -
T?E 2y| Erem%ﬁl@m{m 611 Q%@{{%ﬁﬂﬁblzﬂdﬂﬁ:E{Mblaidrfgayheﬁnedlabmlfef for Rl11 aﬁd R1|2 Non-

chl oro eny en chl or g- 4- su ony eny
2. i o o GURBER rasAdey e 8o or G S, gl o PR : 30 P Semigh or mixed
di met hoxypheiny! , 2, 6- di net hyphenyl 2,6-difl uorophenyl 2-chl or o- 4-
(met hyl sul f onyl,%_p Qegx fSuH:Ic')n%]]rﬁ3 tlleeU| Lé) a eld) herelPll gec{ehnecp Xs including a group of

2- msth%ltetrah 11
he formula 802-R Wherem R!1€ is as defined above for R11 except for “sulfonyl

derivative”. Non-limiting examples are alkylsulfonyl, alkenylsulfonyl, alkynylsulfonyl and
arylsulfonyl.
The term “sulfinyl derivative ”, as used herein, is defined as including a group of
the formula -SO-R111, wherein R111 js as defined above for R11 except for “sulfinyl
25  derivative”. Non-limiting examples are alkylsulfinyl, alkenylsulfinyl, alkynylsulfinyl and
arylsulfinyl.
The term “heterocycle”, as used herein, is defined as including an aromatic or non
aromatic cyclic alkyl, alkenyl, or alkynyl moiety as defined above, having at least one O, S
and/or N atom interrupting the carbocyclic ring structure and optionally, one of the
30 carbon of the carbocyclic ring structure may be replaced by a carbonyl. In heterocycles
comprising a S atom, the S atom may be replaced by a sulfoxide or a sulfone. Non-
limiting examples of aromatic heterocycles are pyridyl, furyl, pyrrolyl, thienyl, isothiazolyl,
imidazolyl, benzimidazolyl, tetrazolyl, quinazolinyl, quinolizinyl, naphthyridinyl,
pyridazinyl, pyrimidinyl, pyrazinyl, quinolyl, isoquinolyl, isobenzofuranyl, benzothienyl,
35  pyrazolyl, indolyl, indolizinyl, purinyl, isoindolyl, carbazolyl, thiazolyl, 1,2,4-thiadiazolyl,



acetyl -2-pyrrolidinyl, 1-(phenylsulfonyl)-2-pyrrolidinyl,
2, 4-di chl oro-6-net hyl - 3-pyridinyl, 30 1-benzyl -5-0xo0-2-pyrrolidinyl,
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2, 6-di net hoxyphenyl , 3, 5-dichloro-4-pyridinyl, 2- nitrophenyl,

2-chl or o- 6-fl uorophenyl, 2-nmethoxy-I-naphthyl, 2-chloro-6-nitrophenyl. 35
Best R2 is -NHC(=0)-R8, wherein R8 is as defined above. WD 03/ 093237
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formula I and sonme of their internedi ates have at | east one stereogenic
center i n {i{he¢atylsi-pyreelidieylcatiionylaraineloddhi%4-dishicsepheay)) Heqyindiwhpropanec R or
a S configy u{d’ﬂg e[%nchléx%'@nlztwn%oézﬁhﬁﬁa%[;t?aﬁﬁg 1i- ﬁﬁe ré%meﬁﬁﬁ&ﬁywmh the

rules descri Pur e 45 11 I'n all the
above- nentHYWéH4§H@p@§n°Wé}HrctH4§°’€é‘ﬂ§]oﬁ {Redrorod- (Hl*ﬁtﬁﬂs‘ﬂﬁ’né( eErRayligfEnol s
attac hed l{@[%mmmirnh&hylts thﬂu&bﬁi‘ea{y@biﬂ/ piazéiheyl]-8- qtﬁ@cﬁlfriyglbﬂogéah&@acﬂhe

phar i.ca P ts" ordl th i ncl ude
 her apBot R FeBre dn el Rt sl S ik T e on o
corrpounds qefinolihgliprupandic acié; &{P-E-¢idordoed- mtro'ﬁhmﬁbﬂi-(dluﬁﬁbﬂnjﬂ] prAs&lt formof a
compound o 1cl%lorogunzo¥]15atrlﬁlglg‘]ltprcg)%%u{csamd\;mzt [Lzschkr)r%eG R%M(} CI mg- -{2- ‘?‘n be

obt ai ned by K an approp rla s an
i nor gani c cakires6-fibrplectabipi-euinglityligrepaapicacil QH(Qa@*dh?hwr@@hlZ@ﬂmm] -3-[6-

ny r ODT O Bl Sheny Dok hdnARSPAGIS £1c2 Ulafchfy i, or an or gani ¢

acid, such as e, acet’ c, droxyacetic opanoi c, lactic,

pyr uvile, mféWpéenzgﬂteémﬁpr (Gréd %ﬂenethmhrﬂ%vﬂ %ﬁlrapéthyllr)rgpﬁla%t% (1 &ri3-fe,

met hanesu |cf1<§lﬂ<br%ber&6ﬁ§’d3ﬁ§1kﬂ 5061 %;6-dbEABERPRUhTIPBinaphiyliPlopenas bt 0Bie (2,635
cycl am c, qsall %c ]8‘ %ﬁ@éﬁ% pamoi ¢ and the |ike (Handbook of
Phar maceut®4 sy 33%% 153909 21 Salts, P. Heinrich Stahl &
Cam |l e G(pM&rymmlfbn;ﬂEg}ﬁr)ohdMﬂdaa]goﬂylﬁhmﬁid)prapﬁdldmﬁa dethgl 3-[62(dr6-ch, 2002,

329- 345). The co ontaining acidic protons nmay be
converted |mf3th° eny hrclaa%t1 glultnyé{g?él’)ylcactl ve, non-toxic base addition salt

f or s ,15e. gphmwfomrl)mhélnsmatr@nybw@dpremtﬂ; nwithyh (2§12 BB rd-dicklovr-gani ¢
and i nor gapi 1b@§§§dlpﬁmng&{gg A molpgslg 8, @I&wﬁ1&ro enyn%zl;%%hn}t@&o%aml e,

anmoni um sa tS I'i ne hi um

sodi um ponebEl Ui, 6@@&@@@%@&@%\01;%%&2 ﬁéilr&ﬁ@(’{‘bﬁé‘ewlk@ salts with
organic baﬁﬁr%ling‘}]ﬁ'opal%am@t hylssPsgd{(mS)amcmoxﬁzqﬂ@amlaﬁoxsghé@n @nd salts

with am no aci.ds e ni_ne, sine and t i ke
CHanbook e ne b Rt 1 5 SRl Rrosep e Ao 13 2
vc\e(;r mutb I( BdaR)- g%éﬂlyag} 1Heibab-i1 63 tHBivolTilinEd- -PjtaabonyBamire3-[2098;didA8ropBeG))-
nver sel y. sai t forns \Y; | he )
tr eat nent E\SNI ?IHOII??PPrOF?angCﬁch 22 Sﬁ % r (%8@?% é%ﬁ)e?hol %e%“;mﬁ?yli %[b%%%l? i O} and
t hei r sal t&[2e@p-tiehlororthicayl 6rqnnmhnallsmpm@acivkhheﬂhyl (29)-2-[(2,6-
dichlorobenzoyl)amino]-3-[2-(2,6-dimethoxyphenyl)-6-quinolinyljpropanoate; (2S5}-2-[(2,6-

dichlorobenzoyljamino]-3-[2-(2,6-dimethoxyphenyl)-6-quinolinylipropanoic acid; (25)-3-[{2-
25  (2,6-dichlorophenyl}-6-quinolinylj-2-[({1-[2-
(diethylamino)ethyl]cyclopentylicarbonyl)amino]propanoic acid; (2S5)-2-[(2,6-
dichlorobenzoyi)amino]-3-{2-~(3,5-dichloro-4-pyridinyl)-6-quinolinyl] propanoic acid; (25)-3-
[2-(3,5-dichloro-4-pyridinyl)-6-quinolinyl]-2-({[(2R)-2-methyltetrahydro-2-
furanyljcarbonyllamino)propanoic acid; methyl 3-[2-(2,6-dichlorophenyl)-6-quinolinyl]-2-
30 ({[(2S)-1-(phenylsulfonyl)pyrrolidinyljcarbonyllamino)propanoate; methyl (2S)-2-({[1-(4-
chlorophenyl)cyclopentyl]carbonyl}amino})-3-[2-(3,5-dichloro-4-pyridinyl)-6-
quinolinyllpropanoate; (2S)-2-({[1-(4-chlorophenyl)cyclopentyllcarbonyllamino)-3-{2-(3,5-
dichloro-4-pyridinyl)-6-quinolinyl}propanoic acid; (2S)-2-({[(2S}-1-benzyl-5-
oxopyrrolidinyllcarbonyllamino)-3-[2-(2,6-dichlorophenyl)-6-quinolinyljpropanoic acid and
35 3-[2-(2,6-dichlorophenyl)-6-quinolinyl]-2-({[(2S)-1-



15 is included within the scope of the present invention. Such sol vates

i nclude for exanple hydrates, alcoholates and the like. The invention al so
rel ates twoaBlo9xser eoi soneric forns such as enanti onmeri c &®QU/EP03/03909

di astereoi soneric forns of the conmpouttds of fornmula | or m xtures thereof
(including all possible m xtures of stereoisonmers). 20 Furthernore certain
conpounds of formula | which contain al kenyl groups nmay exist as Z
(zusanmen) or E (entgegen) isonmers. In each instance, the invention

i ncludes both m xture and separate individual isonmers. Sone of the
conpounds of formula I may also exist in tautoneric fornms. Such forns

al t hough riptenglsplfomyiliplysrolididyitcatieayllaminieprogrowte foish rudpharmagentiepdlfed t o be
included 25 WMhbid fgrsg0pe of the present invention. Wth respect to the
pr esent |nver?t| on reference to a conpound or conpounds is intended to
enconpass that conpound in each of its possible isoneric forms and

m xt u][ es Ither ecﬁesuwrﬁ;s&d Jﬂdb%r@gﬁéthﬁub@tz [:S@fﬂiélil(ﬁrofaélﬁzﬁﬁyl)a&mb@f snzefeto
specifica nds acgcordin r nt _invention ist in

di ff er@nt dlb({ﬂl HB]?% 6-quigofnyipgop %g‘ﬁ% %‘FﬁB {] Hﬁ%é@?ed in the

above for rmﬂmoroﬁlnmiyl)f@qmoﬁm}&]prcmaamderdldb @S)+2€((d, miqmtﬁrdbemzbﬁ]amhdﬂes -e@pe of

t he prese hhyvent | S(6,C

pro-drug %Crhrlr%ro ﬁrb dom hl!tl};hgs 8% a%ldsa [Qm?: dﬁﬁg’%%@"&%},an ouj E"Sl‘%fn)(ascopes

and sub- gmn@oxmhenyléﬁmuiwlmdﬂp@pamc atsédz He2.6edichlprobenadaianimehdlrdB.bor ns,

whi ch are I di ng
o the | moaatys pyiintl 8 U kst il 2nl D DG B RO B AgR

hydr oll9si $-n3 @élalor@flﬂﬂpd’ggh?9’@%@Fﬁygﬂm@%&rIP‘?f&Y’g(?ﬁh%é[thli%ﬁrodfr e renoved
by biotr E\lﬂ%ﬁ@IsliﬁﬁbhﬁIbeﬁédyﬂénﬁrﬁ)}qubl(@ Btdlaﬂo%bm:rrynwqmaﬁ@@m;mba@c@zspm

compound. Bes i ek damara G b eropniaiEt A mdinnPoietiad

phar macol lculgﬁs)ek:a{[ﬂyhﬁ@d%wmeﬂiyilﬁmnyﬁheakdy%dﬁmimaﬁabi(2;6511@[1m¢phe1iy(b)|ﬁ6n a cl ass ;)f
groups we no act.i } ut .arge_ no
i hed "t R bR Riashy 8Re - B8 pRhh Rt Al e A Rt O - 1C

t he |ilke), (2 6cm§u@@ph¢ml)e@qamhsﬂhxmarmce@ld: &rBd2pediclelorppbyhyll &gummotinyll-
benzoyl , SHfgpid! Lgfﬂlehﬁmlk,)s@myl 1p&{wnﬂ}cmh§1mmlpr&4ah%>éeﬂr ﬁy R0 ::( such

as ethoxycar triral kylsil such as trine - and triefhylsil

nonoest er 4} 6@#@&’ Kil212. @Idé%‘}l‘ﬁ@? 1, %Bwéghf{yé]ﬁ?}ﬁ(l}%@‘%‘?wml 2.20 phosphat e,
sul fate, suhde@ijadylop &%ﬁéﬂ%ﬂboxyﬁ@h&ﬂy(bsfiﬂ(ﬁztdﬂ@ichlbi%e a&ﬁﬁpgl{ﬁi@:?» bear ing

(he. et ool sal el seuble de R aen R B Ao a8 1 11y andi or
rate ab abgaiqinyiH2- [(:DﬁidMﬂc&dbmoyl)axmhejpmmmt amdnmu_ﬂd(m_ virtue of the
presence ShabepIotobabioed /e LRI SR T SAHEDL AP UL |
Series; " BRd?-eblerstifluerapienylktsivinelibyig-Bedilore 6-methyliageyldnBiolRophegic
Aeri can RRey (G 8U{d-CRlbr 6 SRGh A&y RSN LS SARRR o85S -nabffh)-6-
quinolinyl]propanoic acid; (25)-2-{[2-chloro-4-(methylsulfonyl)benzoyljamino}-3-{2-[2-

25  nitrophenyl]-6-quinolinyljpropanoic acid; (2S)-3-[2-(2-chiloro-6-fluorophenyl)-6-
quinolinyl]-2-{[2-chloro-4-(methylsulfonyl)benzoyllamino}propanoic acid; (25)-2-{[2-chloro-
4-(methylsulfonyl)benzoyl]amino}-3-[2-(2-methoxy- 1-naphthyl)-6-quinolinyljpropanoic
acid; 2-[({(2S,3aS,7aS)- 1-[{(4-methylphenyl)sulfonyl]loctahydro- 1H-indol-2-
yllcarbonyl)amino]-3-[2-(2,6-dichlorophenyl}-6-quinolinyljpropanoic acid; 3-[2-(2-chloro-6-

30 nitrophenyl)-6-quinolinyl]-2-[(2,6-dichlorobenzoyl)amino]propanoic acid; 2-[(2,6-
dichlorobenzoyl)amino]-3-[6-(2,6-dimethoxyphenyl)-2-naphthyllpropanoic acid; (-)-2-[(2,6-
dichlorobenzoyl)amino]-3-[6-(2,6-dimethoxyphenyl)-2-naphthyllpropanoic acid; 3-[6-(2,6-
dimethoxyphenyl)-2-naphthyl]-2-{{[(2S})-1-
(phenylsulfonyl)pyrrolidinyl]carbonyllamino)propanoic acid; methyl (25)-2-{[(2,4-dichloro-

35 6-methyl-3-pyridinyl)carbonyl]lamino}-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]propanoate;



The protecting group P may be any suitable am ne protecting group such as,
for exanple, esters, sulfenyl derivatives, sulfonyl derivatives, alkyl and
aryl . NorwDiogio9d2ey exanpl es are met hoxycar bonyl, et hoxycaChmpys/93909
tert-but oxycarbonyl (Boc), 9 20 fluorzhyl net hoxycarbonyl (Fnoc),

9- (2-sul fo)fluorenyl net hoxycarbonyl, 9-(2,7-

di brono) f | uor enyl net hoxycar bonyl, 2,2, 2-trichl oroet hoxycarbonyl (Troc), 2-
phenyl et hoxycar bonyl , 2-chl oroet hoxycarbonyl, benzyl oxycarbonyl, p-

met hoxybenzyl oxycar bonyl , benzenesul fenyl, 2-nitrobenzenesul fenyl, tosyl,
benzenesul fonyl, nethyl, tert-butyl, allyl, benzyl,

bi s( 4- met hesthytveld,pdidtltrpberoy Paraingls3-tR-(3,6-dopiteeryiphemdr-6nor e det ai | s
concer ni ng,, ﬁg&ﬁgﬁlﬁ%agmt@gmgﬁs I@BS{-BIBLELH /D FuRiiRoptidhyflegant ¢

Chem stry™, enun1 Press, London and New York,
1973 and’ 'apinsiiegiqthdlagpeigabppyloh Q%W@ﬁﬁltcmeﬂane@*&ﬁw apid: ©9)-2v{[2.4-
Greene, JeQidhior¥Va-B¥ii- §qsiy$ld1ri5r%8&boﬂ'ﬁ}%n§ﬁ&3ﬁm(2lGﬁalenlbtdmef%ﬁﬂser ns al so

processes for arin e conmpounds of

formul 3 |q&&&&ﬂﬂﬁﬁap?%)%ﬁ%&#gﬁﬂgﬁﬁgkﬁﬁmeaweﬁﬁw ?@ﬁﬁfédz ZRal ogously to

convent i oniahetiekedaylRs- qmdﬁmt]mﬁaﬂmyc hdi€; (PBFZ00, eschbhlbﬁﬂbenzbyndnmmr-ts [2f

synt hetic C enl The .foll owin St ription sets forth
) &Q %%&loro lx 6- q;fu%,cgmﬂ]}f g?x} a(f gcu? C(Sé) 2, g{fl

certain s hesl o or of I VE ‘mann Ot her alternative
and/ or an@h@g@l@nMMhbdsnM]Mrb@yl}amadﬂﬁy{%@@sphefdorowapwlﬁﬂi}zs?

Pl EPOS! Qaififiayifitobhdi028E: 08) 51889 Mobilly o BidpyrShal S AL BEE Mathidd) 5-12-

connection w t ent neanl ngs, neans "I's ot her

t han" 10COr&%@nﬁaﬁgor@ph?rtyﬂln@rﬂalnphmﬁgpr%@ns}cw&@ui Bt & GidichlarerkemEl $F t he
fol | owi ng quﬁwmhﬂ@@dmfzgm éﬁwr@mmsﬁy@gﬁmlﬁwcarﬁonwﬁmomrb@mm adilafia OXY
el n S
g saft

derivative = - NHR4, the sane definition as descri bed
above forf%ﬁﬁﬁ@ﬁﬁﬁ§ fmﬁ éﬁ , and R3 = -COR7, with R7 = OH or

an oxy derivative, may be prepared by oxidation and aronatisation of a

R o 20"0 PR PPy tRP bt e U e Fblall Tl ons as
descrﬂbed‘h@@meb@nnﬂpmmnpb@¢k§9ﬁﬂ$h@“ﬂﬁgnyn6qnnm®ﬂwﬂkﬂmamwgamdmysb@-carr|ed
out Wi th NdSh b nﬂz‘l%@%%%ﬁ]e%oﬁﬂ%ﬁ%@iz Bl 6aR0ldsARnyiel N H2C2 i 0

met hanol , tert- but y eroxid In toluene o 15 al cohol or
with rretaqqu!%umepm%wé agdir2(RAdpBishlarebeagoylagyinolshi6y@nt such as

dimethoxyphenyl)-2-naphthyl]propanoic acid.

20 Many of the compounds of formula I and some of their intermediates have at least
one stereogenic center in their structure. This stereogenic center may be present in a R or
a 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, when the carbon atom to which RZ and R3 are
25  attached is asymmetric, it is preferably in the “S”-configuration.

The “pharmaceutically acceptable salts” according to the invention include
therapeutically active, non-toxic base and acid salt forms which the compounds of
formula I are able to form.

The acid addition salt form of a compound of formula I that occurs in its free form

30 as a base can be obtained by treating the free base with an appropriate acid such as an
inorganic acid, for example, a hydrohalic such as hydrochloric or hydrobromic, sulfuric,
nitric, phosphoric and the like; or an organic acid, such as, for example, acetic,
hydroxyacetic, propanoie, lactic, pyruvic, malonic, succinic, maleic, fumaric, malic,
tartarie, citric, methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic,

35 cyclamic, salicylic, p-aminosalicylic, pamoic and the like (Handbook of Pharmaceutical



di chl oronet hane. The followng elimnation is carried out in a mxture

di oxane/ H20, at a tenperature between 40 and 80 T. Conpounds of fornula IV
wherei n Xvo oBlooR3I7 # oxy derivative, R2 = -NHR4, wherei n RETIEPOFN3IIPM bei ng a
protecting group, and R3 = -COR7, witht R7 = OH or an oxy 20 derivative,
may be prepared according to the sane procedure: RL SPh R HN NR N HP
NHP O Il O IV (X=N) WO 03/093237 PCT/ EP03/ 03909 24 Conpounds of fornula I
wherein R = OH and R3 = -COR7, with R7 = OH or an oxy derivative, nay be
prepared by reduction of a conpound of fornula Il according to equation:
RLRLI \' XNaBH4 X OHR OH O 1Il O1 5 This reaction nmay be carried out
accor di ng JadsafHeingdediaht &Gravile Go WenaupeEsish Vedis HelvetidaChimicaghata -
Conmpounds Afich0sdad, 32b-3agrein R2 = -NH2 and R3 = - COR7, R7 being hydroxy
or an oxy derivative, may be obt ai ned. by d rotection of conpounds of
formula IV wher&efompgupgs of IR la p copipiingagiis PEAPRH BIaY 6 GRUVesEd drigithef t o

t he equat itherapBitidalliRattiveXnn-téc Hide aRalti‘dlrﬂ%altvoﬂmsTlalgs niet:a138 hafimedaligbyay be

carrle rd|n to a rocedur e kno to t he ers n skilled in the
art. 18 CASSOURUSTIr PRPRONE TETNGPE! Roranl baefeytnagPris Braltdartts,
hydr oI ysi gndfide, tfdreexaomie sxpnmiuwg satis;pdkaddaraf eaﬁ‘th‘ atithlnd mmﬂabs:ﬂtsne @31111:1111@0?7,

7 being aping, . oYkl 1Rl B0 AT B IEE! L1 : 0P paces,
Bk B Ao

transformation out accordi ng any proce nown togt he
person skilN- n@@hﬁlw glheamite, hpdragynine $als anfl splis mithamingiaeide |snch8s Zor- CORY7

with R7 = amnh@ SeihiMatydte FRY tﬂ%%keﬂﬁé‘a@ls”d’oﬁd)f bﬁaﬂﬁﬁ‘éﬁh&ﬂ SAfts, B @teinrich

corresy(o)ondl n corrpound of fornmula | whe R3 -COOH with an _amn
Stahl & Camille G. Wermuth (Eds), Verlag Helvehca Chimica Acta - Zunch 2002, 829-
345).

Conversely said salt forms can be converted into the free forms by treatment with
an appropriate base or acid.

Compounds of the formula I and their salts can be in the form of a solvate, which

15 is included within the scope of the present invention. Such solvates include for example
hydrates, alcoholates and the like.

The invention also relates to all stereoisomeric forms such as enantiomeric and
diastereoisomeric forms of the compounds of formula I or mixtures thereof (including all
possible mixtures of stereoisomers).

20 Furthermore certain compounds of formula I which contain alkenyl groups may
exist as Z (zusammen) or E (entgegen) isomers. In each instance, the invention includes
both mixture and separate individual isomers.

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

25  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.

Compounds according to the present invention may exist in different polymorphic

30 forms. Although not explicitely indicated in the above formula, such forms are intended to
be included within the scope of the present invention.

The invention also includes within its scope pro-drug forms of the compounds of
formula I and its various sub-scopes and sub-groups.

The term "prodrug” as used herein includes compound forms, which are rapidly

35  transformed in vivo to the parent compound according to the invention, for example, by



WO 03/ 093237 PCT/ EP03/03909 25 This transformation may be carried out
according to any procedure known to the person skilled in the art, or
accor di ngwoe3wde3pr ocedure described in S. Conti, TetrahedCorEP0y/dP0%), 50
(47), 13493-13500. 5 Conpounds of for?ula |I wherein R3 = -CN may be
prepared fromthe corresponding conmpound of formula | wherein R3 = - CONH2.
This reaction nmay be carried out according to the procedure described in S.
Conti, Tetrahedron (1994), 50 (47), 13493-13500. 10 Conpounds of formula I
wherein R3 = tetrazole may be prepared fromthe correspondi ng conmpound of
formula | wherein R3 = cyano according to the equationi R R X X NRa NC
R2 N N_NHhydyglysis iRdpleodCirodgs arcRmpotiads beaging SToHDs thabareiremoyrdybybe carri ed

out aCCOfQﬁaﬂnkﬁnﬁﬁﬁoﬁ%9&?gﬂéﬁmﬁﬁ%%ﬁkﬁ%ﬁmhﬁa&ﬂ&baﬂQHﬁhﬁ@%@hgﬁnm§%§ﬁhm§09-’
Perkin Trans. 1 (1992), 20, 2593-260 1.” 15 Conpounds of fornmula | wherein
R3 = - CH2CRPIFHRP tHat Hrapativrlasyed Bdiiva Fom the compriorerEBs dniticd c©BIBEAd of
for TTU:c a | a\ﬁﬁ_éﬁ&l@éﬁggﬁerﬁamg@_ Bgcoﬂﬂes %iaﬂﬁat%_lbg@ény a6l@el M@téb%ﬁeall}f&}(eivable )
transformati on carried out . according, o any_procedure known to the
ber SonSekF PGt PHL AR A EloSgs BESBaNALS Brecrboar ot ettty nb e brores,
R5 bei ng anoClimdted ik glich gmodpias alkendDRE, attylbpropipngh bokyyyldend Watlikeg, may be
pr epar ed t . ' 0 rula | erein
R 2 et B B sk e B R SSRAC o i HP By oD R B[00
known to tand Ipend @mapithpydl alkexydacbanyt (sudts aCoiiporynadeonyl). frigthylsilal (fusthas ei n

R2 = - NHRA]ZI’i%QIyBanT_d frfé%sﬂyﬁ?m@ﬁ&é@%r@fbrﬁé& mﬁiﬁi‘lba\iﬁgiﬁg aci!a@YSIRﬁ a@rsﬁgﬁﬁdﬁg by
acyl ation, sulfonylation or alkylation of the corresponding conpound of
formult8 | Rigerhatey sbiate, gupfonaty, selienyiisifphand g lﬂﬁyiﬁ"ecwpw@a bseging the
accor di ng rh&aBslitally EleAbICsrbie Have@ht Aevapeige ARaiStky h§ ckRibith@padvkd WO
03/ 053231 T EE 3000, 5 Compaunds S St o] Whgteln, 4 oo e and
acyl at i on tbé paeat canp@spbiydvirige obthequrextnod of the mmathisolicalyhaeanblelgoup @H. Thi s
transt or Mgk}, on,; URY P &tGRA" 8 ArQit asA65ef YRSyl QB Vol. 14 of the A.C.S.
15  Symposium Series; “Bioreversible Carriers in Drug Design”, ed. Edward B. Roche,
American Pharmaceutical Association and Pergamon Press, 1987).
The protecting group P may be any suitable amine protecting group such as, for
example, esters, sulfenyl derivatives, sulfonyl derivatives, alkyl and aryl. Non-limiting
examples are methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl (Boc), 9-

20  fluorenylmethoxycarbonyl (Fmoc), 9-(2-sulfo)fluorenylmethoxycarbonyl, 9-(2,7-
dibromo)fluorenylmethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl (Troc), 2-
phenylethoxycarbonyl, 2-chloroethoxycarbonyl, benzyloxycarbonyl, p-
methoxybenzyloxycarbonyl, benzenesulfenyl, 2-nitrobenzenesulfenyl, tosyl,
benzenesulfonyl, methyl, tert-butyl, allyl, benzyl, bis(4-methoxyphenyl)methyl or 2,4-

25  dinitrophenyl. For more details concerning deprotection methods, see “Protective Groups
in Organic Chemistry”, Chapter 2, J.F.W. Omie, Plenum Press, London and New York,

1973 and “Protective Groups in Organic Synthesis”, Chapter 7, Th. W. Greene, John
Wiley & Sons, 1999,
The present invention concerns also processes for preparing the compounds of

30 formula Il

The compounds of formula I according to their invention can be prepared
analogously to conventional methods as understood by the person skilled in the art of
synthetic organic chemistry.

The following process description sets forth certain synthesis routes in an

35 illustrative manner. Other alternative and/or analogous methods will be readily apparent



5 procedure known to the person skilled in the art. Conpounds of fornula II
may be prepared by reaction of a conpound of fornmula V wth an al dehyde,
phenyl viwglo3sed2B7 de and an ytterbiumtriflate derivativePatEPsdIIg t o
equation: R SPh H2ZN Y HN 1. RCHO ® R4 2. --'SPh H (CF3S@B)Yb R7 NR4d O
10 VOII This reaction may be carried out according to the procedure
described in S. Kobayashi et al., Synthesis (1995), 1195-1202. Conpounds

of formula Il may be prepared by deprotection and hydrolysis of a 15
conmpound of forrmula VI according to equation:. RR X X R7 R7 NHP CH O VI
O 1ll This deprotection followed by hydrolysis of the resulting enam ne may

be carri edo thege skdledrinithig atrto Ap ugekhercin idesonédied wWith $ubstitwent mgeniGgalips i n
Organi ¢ Sypthests 'and “CNaRLES “iéothlPiny. G eene, John Wley & Sons, 1999. 20
Compounds of fornula IV may be prepared by hydrogenation of a conpound of

formula VI according to equation: WO 03/093237 PCT/EP03/03909 27 R R X

H2 X NHP R NHP cdahpBurdslo¥foliiuga I @8 bé BrepFed Reoadid tb%e@ﬂihemg%ng to the
procedure described in MA Vela et al., J. Og. Chem (1990), ,

2913- 2918.P18*EFfounds of formula VI may be prepared by reaction of a
conpound of f or@athpoundk lof firtnlalzal wiedremat & e R3f- Sxgrdudvaivé] RE =anemidivhgretrd

equati on: f@ hasTt],chQ s%.m\e dg'ﬁ'ﬁitl%n a/s désc%beg%bove for compounds of general formula I, and
RS = -COR7, with R7 = OH or an oxy derivative, may be prepared by oxidation and

aromatisation of a derivative of formula II according to the equation:

)
R} SPh R
HN
———
RL N/R4
H
10 Oq

wherein Rl, R2 and R4 have the same definitions as described above and Ph

O I &=y

represents a phenyl group.
Oxidation may be carried out with NalO4 in dioxane/H9O or in a mixture

alcohol/H9O, with H9O9 in methanol, with tert-butyl hydroperoxide (TBHP) in toluene or
15  alcohol or with meta-chloro-perbenzoic acid (mCPBA) in an inert solvent such as
dichloromethane. The following elimination is carried out in a mixture dioxane/ H9O, ata
temperature between 40 and 80 °C.
Compounds of formula IV wherein X = N, R! # oxy derivative, R2 = -NHR4,
wherein R% is P, P being a protecting group, and R3 = -COR7, with R7 = OH or an oxy
20  derivative, may be prepared according to the same procedure:

R} SPh

HN

——————

NHP NHP
O 1 O IV(X=N)




VII VIIl R3 NHP VI This reaction may be carried out according to the
procedure described in A Arcadi et al, Tetrahedron (1990), 46 (20),

7151- 7164w01G/028pounds of forrmula VIII are commercial | y &¢aigpabiaoor, when
R3 = -COR7, may be prepared by dehyd?4ati on of 2-am no-protected

3- hydr oxypropanoate ester derivatives, for exanple according to the
procedure described in K Goodall et al., J. Chem Res. Synop. (2000), 2,
54-55. 15 Conpounds of forrmula VII may be prepared by nodification of a
conmpound of formula I X according to equation: HO,,, m\ \ TfOIl \ / X R -~
X R IXWVII This reaction nmay be carried out for exam7)Ie according to the
procedures 20 d@smroubpds of fortalakoshekéin &2 aDH, ar@yRit he€PB/ (MiI9BY =~ QH or an

i Syt iy acliE8 s shay 62 Grspl T redvilin 15 codfoRnd 8 BnBln (T sk BB G, e

synt hesi seéﬂafémﬁi vatives of fornmula I X, a derivative of formula X may be
deprotected ei ther by catal yti R drQgenation (when R = oxy derivative) or
by treatment withl BBr3 (when Rl # y derivative) according to equation:
0-~ HO\ \ 0 ax-&X S, reaction may be carried out
according to proced otective Goups in Organic

Synt hesis", Th. W e, John WI eyxx~Sons, 1999. For the synthesis of
derivatives of fornula Xl a derivati\g(e of| formula XI wherein Hal = d or
Br is nodified either wthdroroni c dertyatioses (R1L # oxy derivative) or by
10 reaction with al cohohy GR = oxy deriyative) according to equation: /
aX- Hal | / aXXR MX This reaction may be carried out according to the
procedbr e describisertaptiprNnRy bakarriedoug pecording taastpronequre §nywn #4gthegp1song126.
15 For theyayathes s+of derivatives of fornula Xl, the hydroxy group of a
derivative of formula Xl|I is protected according to equation: HO/ \ aX--
Hal O H

Compounds of formula I wherein R2 = -NHo and R3 = -COR7, R7 being hydroxy or

an oxy derivative, may be obtained by deprotection of compounds of formula IV wherein
10 R?=NHP, P being a protecting group, according to the equation:
1 1

R X R X

| |
X X

R*” “NHP R*” "NH,
v 1
This transformation may be carried out according to any procedure known to the
person skilled in the art.

15 Compounds of formula I wherein R3 = -COOH may be prepared by hydrolysis of
the corresponding compound of formula I wherein R3 = -COR7, R7 being amino, an oxy
derivative or an amino derivative.

This transformation may be carried out according to any procedure known to the
person skilled in the art.

20

Compounds of formula I wherein RS = -COR? with R7 = amino derivative may be
prepared by reaction of the corresponding compound of formula I wherein R3 = -COOH

with an amine:



X XI'l Hal XI This reaction may be carried out according to procedures
described in "Protective Goups in Organic Synthesis", Chapter 2, Th. W
G eene, JwbrsM¥iey & Sons, 1999. 20 For the synthesis of aemipras/vives of
formula XIl wherein X = N, a derivati®%e of formula XlIIl reacts with
PQ(Hal ) 3, for exanple POC13 or POBr3, according to equation: WO 03/093237
PCT/ EPO3/03909 29 HOIl \ \ HOI V' \ / NOH/ NHal X Il XII(X=N) This
reaction may be carried out according to the procedure described in Y.
Tagawa et al., Heterocycles (1998), 48, 2379-2387 or in M Fernandez et
al ., Heterocycles (1994), 38, 2615-2620. 5 For the synthesis of
derivatives of Thdyirathsforxtidtionhveayehacaxried Qi acgorfdng twaamy\peoesdurd koraw @ thel | a
may be de : | t i -Te i

equati on: I%rl\e/{lg%ﬁclisﬁroﬁQId Hy&% %’%&ﬁ%gltf) gﬁé)ﬁ% @%&M&h%sﬁ%% ml’%l ga{rtggggf%%r?r%y be
carried odt9%d.cW @hd3¢P3PAe&dures described in "Protective Goups in
Organic Synthesis", Chapter 2, Th. W Geene, John Wley & Sons, 1999.
Conmpounds of fornula V be preparedby reduction of conmpound of
Forml B3IV i (APoRpae aE Brg R B de Sy by TS RRGBe m) o by
treat ment SAITESPOSADEXopRpund 5f formnipd haReiniRY) = £¢@Wkdi ng to the equation: 02N
I \ RN R N4 R NR4. HH .0 X1V.0 V_ This reagtion e _CAarysi ut.
according to ar?lg/:\i 1S’prre(a)u(::téodl ure’ E%S?/\Imne 0 u%/ﬁ(écofj‘%?% gonﬁle&f)?elggﬁalﬁ (?ens C]t-lﬁeed’ 151%(! Cgorn Elt o]
t he procedigtreheiren (199dd S0n4BCT3422-&3800appl i cati on W9834115-Al for
conpounds attached to the Wang Resin. 20 Conpounds of fornmula XV may be
prepared according to one of the follown procedures: Wen in formul a
XV, R = oxy dempeandyef forrﬁeladdﬁ'heé@'ﬁéﬁ\g’dd? %@raé@iﬁﬁwﬁ& wsfpared from the

corresponding compound of formula I wherein R3 = cyano according to the equation:

NC R

N
N—NH
I with R® = CN I with R8 = tetrazole

This reaction may be carried out according to the procedure described in J.G.
Buchanan, J. Chem. Soc., Perkin Trans. 1 (1992), 20, 2593-2601.
15
Compounds of formula I wherein RS = -CH9OH may be prepared by reduction of
the corresponding compound of formula I wherein R3 = -CORY, R7 being an oxy
derivative. This transformation may be carried out according to any procedure known to
the person skilled in the art.
20
Compounds of formula I wherein R2 = -NR4R5, RS being a C1-4 alkyl, and RS =-
CORY, R being an oxy derivative, may be prepared by alkylation of the corresponding
compound of formula I wherein RS = H. This transformation may be carried out according
to any procedure known to the person skilled in the art.
25
Compounds of formula I wherein R? = -NHR4 and R3 = -COR7, R being an oxy
derivative, may be prepared by acylation, sulfonylation or alkylation of the corresponding

compound of formula I wherein R2 = NHg. This transformation may be carried out

according to any procedure known to the person skilled in the art.



formula XIV wherein R4 = His alkylated, acylated or sulfonyl ated according
to 25 equation: WO 03/093237 PCT/EP03/03909 30 02N 02N 7 ~ RR4A NH2 H O
W 0 W Twol3wmeaasf ormati on nmay be carried out accordi ng PoTAPY3/Mm9eTedur e
known to the person skilled in the atd. Wien in formula XIV, R2 = NH2 and
R3 = -COR7, with R7 = oxy derivative, 5 the correspondi ng conpound of
formula W wherein R7 = hydroxy is esterified. This transformation nay be
carried out according to any procedure known to the person skilled in the
art. Conmpound of formula MV wherein R = NH2 and R3 = -COR7, with R7 =

O Wang Resin may be obtai ned by deprotection of the correspondi ng conpound
of 10 formula MV wherein R2 = NHP, P being a protecting group, and R7 =
O Wang Resin. Tk R-IBR ) _ CaR4 | BUl _RHEORD y
procedur e knomﬁﬂhﬁ%ﬁﬁﬁ%%%erso%igﬁ?ﬁﬁﬁﬂg?nq?ﬁebggﬁl When égﬁg%%ﬁ%glo

fornul a | JsrEaidme mepdeqreraagdbapliglatipn ofanilationeptheeorrespending compamnd of

non- st er eGsAh®6 I iR rdiB RBQUS HOTHIS YRS May B8 GarrcaSit UbéRMing o LAE
m xture of stereoi soners can b%@é he effected in one or several steps,

i nvol vPng RJEFREUET Kyrvey pegon sellsdia ot tof i xtures of diastereoners
into their constituting racemates, using preferably chromatographic
separations on achiral. ot.chi hase in reversed or referably in direct
rode. 1ol oved Gyt Pita 3L FEREY rEP R R ek B FERleb P a PoReGrRRrlebyt v
racenat e iwitloan eklebyrdm phomg vay! sidiidgambant yiverbiuwn dfiflate dhrigrtit agroaging ¢o
separati on Qb shiral phase in reversed or preferably in direct node.

Al ternatively, when partly stereoseleﬁtive ne%gpds of synthesis are used,
the ultimte stg be a separation of>dirgstereoners using preferably

' phase in reversed or
ment, the present invention

25 1 n_geppher e

concerns also the synthegis |nterpediates lornmula 11 WO 03/ 093237
PCT/ EPO3/ 03909 31 q NJHQ | 12 ZR7SRh 4a )
H (CF;S0,)Yb N/R
o] v I N
10 I

This reaction may be carried out according to the procedure described in S.
Kobayashi et al., Synthesis (1995), 1195-1202.

Compounds of formula III may be prepared by deprotection and hydrolysis of a

15  compound of formula VI according to equation:

NHP
o Vi O III

This deprotection followed by hydrolysis of the resulting enamine may be carried
out according to procedure described in “Protective Groups in Organic Synthesis”,
Chapter 4, Th. W. Greene, John Wiley & Sons, 1999.

20
Compounds of formula IV may be prepared by hydrogenation of a compound of

formula VI according to equation:



N H Owherein Rd4a is RA or P, R4 being as defined above for conpounds of
formula I, RL is cycloal kyl, aryl, heterocycle, aral kyl, heterocycle-al kyl,
or a grouwomB/odxsTul a: 5 R7 is hydroxy or an oxy derivat iPCE&/EPORMIOP i s an
am ne protecting group. Preferably, t®e synthesis internediates of formula
Il are selected fromthe group 10 consisting of nethyl

2-[ (tent-butoxycarbonyl )am no] - 3-[ 2-(2, 6-di chl orophenyl) - 4-

(phenyl sul fanyl)-1, 2, 3, 4-t et rahydr o- 6- qui nol i nyl ] propanoat e; met hyl
2-[(tert- butoxycarbonyl)am no]-3-[2-phenyl - 4- (phenyl sul fanyl ) -1,
2,3,4-tetrahydrg-6- quinolinyl]propanoate; nethyl

2-[(tert-but oxycaroryl ) am no] - '3- , 6- di met hoxyphenyl ) -

4- (phenyl sul fanyl ) 1,2, 3, 4-tetrallydr 0-6-qui nolinyl ] propanoate; nethyl
2-[(2,6 15
di

H2

i chl or obenzoyl ) am n B-[2-(2,6-did
t et rahydr o- 6- quinollny”‘propanoate;
6- di chl or ophenyl) - 4- RY R
(phenyl sul fanyl ) -1, 2, 3, §-t &iffahydr o- 6- qlii ndHPnyl j propanoat e; net hyl
2-[(2, 6- O VI o v
di chl orobenzyl ).am nol-3-[2- (2, 6-di.chl or ophenyl ),- 4- enyl.sul fanyl).-1, 2, 3, 4-
tetrahydro-6 qui S Tea t)}?r] lﬁqragé)g r%%}eél; ouﬁgf%yﬁimg)(o }_he prg)getliur déscri ecp 1Yn IQI.A.

2-[(2, 6- di'Gid erradh gn@oy IOham. HH90B-95229 3-89 t8.nmet hoxyphenyl ) - 20
4- (phenyl sul fanyl)-1, 2, 3, 4-t et rahydr o- 6- qui nol i nyl j propanoat e; net hyl

[ (2, 6- dichlorobenzoyl)am no]-3-[4-(phenyl sul fanyl)-2-(1,
t hi a®ol - 2- y| )Compopndg of formaia Bhpay be Brepguadriy] repsfionmf esanpared offerhyla

[(2, 6-dnchitrBkaRenzON of retIfVTBadcdrdidy toe@iafibh:or 0-4-
yridinyl)-4-(phenyl sul fanyl)- 1,2, 3, 4-tetragydrq-6-qui nolinyl]propanoat e;
met hyl 2-[(2, 6- A
di chl or obenzoyl jtaqi

ophenyl ) - 4- (phenyl sul fanyl )-1, 2, 3, 4
methyl 2-(benzoyl am no)-3-[2-(2,

7

2
3
2
p

dichlorophenyl)-4-(phqﬂy S
te; methyl R NHP

(2R)-2-[(2, 6-di chl orobenzoyl)ami no] - 3-[ 2- (2, 6-di chl or agghenyl ) - 4- (phenyl sul f
anyl)-1, 2, 3,4- tetrahydro-6-quinolinyl]propanoate; nethyl

(2S)-2-[(tert- 5'&’(1%5@)?6 "PerIbféﬁ‘Vf‘ﬁﬁl] Qug _31[:(23_1‘{1121;;60 the procedure described in A. Arcadi

di chl or ophgay I:trdhédrbe mdosy | 4eany), ¥191-2184.4- t et r ahydr o- 6- qui nol i nyl j pr opanoa
te; n§ hyl WD 03/ 093237 PCT/ EP03/ 03909 32
(2R) - -[(tert-butoxycarbonyl)anino]-3-[2-(2,6-dichIorophenyk£-4-(phenylsulf
anyl)-1, 2, 3, 4- Cahpaind of fobmnils Vol dra ybihpreepalycatableet, kHen RS = -COR7, may
(2S5)-2-[(tert- jnol -3-12-(2 6z -

G et hoxy RaSPEE BY SRERRRN 8D Blicoisfiskéh Pharompronangat eoss ASRUATSH opano
at e; net hyfbr exagle 2edofding to thetrassedardodnsptihenindo |Gogdflpetdl,, J. Chem. Res.

6-dinetho&*ggﬁn%b@m42ﬁ§@ggylsulfanyl) 5
1, 2, 3, 4-tetrahydro- 6-qui nol i nyl ] propanoat e; net hyl

(2S) - 29[ (tert - but oxycar bonyl )ani no] -3- [2-(2,
6- di met hyl phenytompoun @0 §t-suld wimyay bk, pRepardd b tdoallieatis 6f Deinithina)dr] pr opan

oate and

t hyl . .
(2S) - 2-[ (t‘éﬁ?‘%ﬁ@‘&ﬁ%gﬁéﬂw‘ﬁ}ﬁ“@éw- di chl or 0- 4- pyri di nyl ) - 4-
AN X
AN It
R X R
v

X
X

This reaction may be carried out for example according to the procedures
20  described in H. Kosuki et al., Synthesis (1990}, 12, 1145-1147; K. Koch, J. Org. Chem.
1994, 59, 1216-1218 or V. Drachsler et al., Synlett (1998), 11, 1207-1208.



(phenyl sul fanyl) -1,2,3 , 4-tetrahydro-6-quinolinyl]propanoate. 10 In

anot her enbodi nent, the present invention concerns also the synthesis

i ntermediwoag/oeg23formula 11 R 11 R7 OH 0 wherein X aRdTRIPOX03®0BS
defined above for conpounds of fornul21 and R7 is hydroxy or an oxy
derivative, wth the proviso that when X is CH then Rl is 15 cycl oal kyl,
aryl, heterocycle, aral kyl, heterocycle-alkyl or a group of formula:
Preferably, the synthesis internediate of forrmula Ill is nethyl 3-[2-(2,6
di chl orophenyl ) -6-quinolinyl] -2-hydroxy-2-propenoate. 20 In another
enbodi nent, the present invention concerns also the synthesis

i nt er medi at es dfor thy spithesis/ofReXvatives RBloNERlalien demivarive nflfoRnuly 2 mey béef | ned

above for &gﬁfogé&%ﬁjéiﬂ%fr _bnyt:a ﬂydrog%ﬁat%}l (iw‘i"leﬁ ﬁq}ﬂxy Aégvgt%eg 8131%_3&eatment .

PCT/ EPO3/ Q3 33 .R7 15, hydroxy..or an _oxy.derivative, and Ps an am ne
prot ecting gt oap Wvﬂeflr#tgﬁg’%'péeéj\)’%tsnées ?ﬁ%)fgl\ﬂﬁéone%ai\{lgnm, then R is

cycl oal kyl, ary het erocycl e, aral kyl, heterocycle-al kyl or a group of
formula: 5 Prefegrally, the synthesisyinternediates of formula IV are

sel ected fromthe-group consisting o E 1™
2-[(tert-butoxycarbogyl)am nQ] =3-12-(2 aj_chlorophenyl) - 6-

qui nol i nyl ] propanoat e; HyI2- [ (tert-DbUt oXycafbonyl ) anino] - 3-
(2-phenyl -6 10 qui%oli' L opaneat e; net hyl

2-[ (tert-but oxycarbonyl Yam nbj - 8 [ 2- (2, 6- di met hoxyphenyl ) -

6- qui ngl i nyl ] prepan@ai&: bl ¥hrried out according to procedures described in “Protective
2-[(tert-but oxycarbonyl an1noL-3-%ﬁ- heno;y-G-_qU|noI|nﬁI§§ropanoate;
met hyl  2- [FBPE IdtesRir ) Bhri dj%-esm[’ o Wilsy 5t et ABRY) - 6-

qui nol i nyl ] propanoat e; net hyl

2-[(tert-but bonyl.) am - 3-(2- hoxy-6- i.ngl i nyl te;
methyl 2o [t SR DAY Sal R R X S RS IRBRE B 6 15
qui nol i nyIHg ropiamnEatie modiiel pith@- yith botonlnutesixyidas iRh v loyp denmalivg o 2y ( 2, 6-

di met hgxy %E&%%ﬂﬁgg%c??ﬂal_ Q\‘)H g%%@@@%%@drd%%9¥&uaﬁon:

2-[(tert-Dbutoxyc am no :
© N © X
. N
X~ THal X~ "R
X1 X

This reaction may be carried out according to the procedure described in N.M. Ali
et al., Tetrahedron (1992), 48, 8117-8126.

15 For the synthesis of derivatives of formula XI, the hydroxy group of a derivative of

formula XII is protected according to equation:

on QL
0
~
X~ “Hal X
X1l _
X~ TH

X1

al

This reaction may be carried out according to procedures described in “Protective
Groups in Organic Synthesis”, Chapter 2, Th. W. Greene, John Wiley & Sons, 1999.
20

For the synthesis of derivatives of formula XII wherein X = N, a derivative of
formula XIII reacts with PO(Hal)g, for example POClg or POBr3, according to equation:



(2, 6-di chl or ophenoxy) - 6- qui nol i nyl ) propanoate; nethyl (2S)-2-[(tert-

but oxycar bonyl ) am no] - 3-[ 2- (2, 6-di chl orophenyl ) - 6- qui nol i nyl ] pr opanoat €;

met hyl ( 2RD-02/093237 PCT/EP03/03909

[ (tert-butoxycarbonyl)am noj-3-[2-(2,8 di chl orophenyl)-6-qui nolinyl]propano
ate; nethyl 20
(2S)-2-[(tart-butoxycarbonyl)am no]-3-[2-(2, 6-di met hoxyphenyl ) -6-qui nol i nyl
] propanoate; nmethyl (2R)-2-[(tert-butoxycarbonyl)am noj

-3-[2-(2, 6-di net hoxyphenyl )-6- qui nolinyl]propanoate; nethyl
(29)-2-[(tert-byyoxycarbhonyl)am nah- 3-[ 2 6-

di net hyl phenyl ) - 6- ol ™Myl ] pr opanos ne‘hyl
(2S)-2-[(tert-buto b I%anlno] 8
[ 2- (3, 5-di chl oro-4-pyri & nyP)-6 qU|noI|nyHﬂprbbbnoate met hyl

2- (acetyl am no)-3-[6-K2 6 25 di net hoxypKERYFN 2- naphthyl]propanoate and
ethyl 2- (acetylﬁﬁgf&);ﬁ&qh@y%%cémeq'&ﬂ'aeé&mgwmem%c Ohfbel:bBd gpgnoate. In

anot her enbodi nent, th resent 1 nvention concerns s synt eS|s

i nt er medi atagavaet ‘Plorfiﬁj?@CXﬂleSF@S@a% 48, 3§73 3RIPT ij\’loﬁm%mtlacmmm@@w

34 mherelqlgygmggablamggas defi ned above for conpounds of formulal, R3is
CO~R7 R7 is drox%ggﬁ an (§%¥derlvz |ve 5 and P_is _an am ne protectlng

group, Swith the By that pives jok fopmu at}l%WhRTe“i‘%(‘c%i dasTRAHve gf v |

het er ocycl|fermulg X3ilx yay Heetepraieajed. éﬂreﬁxﬁyllpled?y taeqimenpwish BEgg mdcardingio
Preferably, gge .synthesis internmediates of fornmula VI are selected fromthe

group con ing of nethyl
2-[(tert-butoxycarbonyl)am no] - 3-(2-phenoxy-6-qui nolinyl)-2- propenoate;
met hyl 2-[(tertM nyl ) am HE}: - chl or ophenoxy) - 6- qui nol i nyl ] -
2- propenoate; neth —_

2-[(tert-butoxycarb @ - 3- (2- >fui nol i nyl ) -2- propenoat e;

met hyl 2-[(tert-butoxygarbonyl)am no] - 3- kg 2t hoxyphenoxy) -6 15

qui nol i nyl ]-2-propenoate; nethyl 2-[(tent- butoxycarbonyl)anlno] -3-[2-(2, 6-
di et HQxypheno XWS Baaqg@rh mayrbwc]m‘gzd }ggmg@lpg to peachgures described in “Protective

2- [ (ter - butRxys 8f ORYI0 §HRQls”: Shafdtér £, Z0h. W. Greene, John Wiley & Sons 1999.

6- di chl or ophenoxy) - 6- qui nol i nyl ] - 2- propenoat e; met hyl 2- f tert-

but oxycar bonyl ) am no] - 3-[ 2- (2, 6-di chl or ophenyl ) - 6- qui nol i nyl ] - 2- propenoat e
and net hyl (2-Caggiwidamt fudpnuBe ¥ Gnafycde prepared by reduction of a compound of formula

6- di met hoxypRenw dy &l h&?&ﬂoger?aneﬁ RERQAWSNg :}?{QSlhporaﬂpﬁ‘&ﬁfneﬁ 'sEE% 7 he

present invention “concerns' al S0 t he synthe5|s i nt er nedi at es ect rom
t he grldup <OEag Resin)aiccordirigyth tids ¢qiRtibn:

di chl or obenzoy! §8iri A6k 3- (4- ni t r oph¥x
di chl or obenzyl) am (4-nitropheg
3- (4- am nophenyl ) - 2>

ropanoate; nmethyl 2-[(2,6
pr opanoat e; net hyl

This reaction may be carried out according to any procedure known to the person
skilled in the art or to the procedure described in PCT patent application W0O9834115-A1
for compounds attached to the Wang Resin.

20
Compounds of formula XIV may be prepared according to one of the following
procedures:
| When in formula XIV, R7 = oxy derivative, the corresponding compound of
formula XIV wherein R% = H is alkylated, acylated or sulfonylated according to
25 equation:



25 di chl or obenzoyl ) am no] pr opanoat e; net hyl 3-(4-am nophenyl)-2-[(2, 6-

di chl or obenzyl ) am no] pr opanoat e; 6-( benzyl oxy) - 2-chl or oqui nol i ne;

6- (benzylwRywp2323phenoxyqui nol i ne; PCT/EP03/03909

6- (benzyl oxy) - 2- (4- chl or ophenoxy) qui ndl i ne; 6-(benzyl oxy) - 2-

met hoxyqui nol i ne; 6-(benzyl oxy) - 2- (2- met hoxyphenoxy) qui nol i ne;

6- (benzyl oxy) - 2- (2, 6- di met hoxyphenoxy) qui nol i ne;

6- (benzyl oxy) - 2- (2, 6-di chl or ophenoxy) qui nol i ne; 2-phenoxy 30 6-qui nolinol;
2- (4- chl or ophenoxy) - 6- qui nol i nol ; 2-net hoxy- 6-qui nolinol; 2-(2-

met hoxyphenoxy) - 6- qupRe! i nol ; 2- (2, 6-di ngtfhoxyphenoxy) - 6- qui nol i nol ;
2-(2,6- dichl orophenoky gui nol i nol ; 2-phe - 6- qui nol i nyl
trifluoromethanesul f onatie; 2 (4- chl orophenok - qui nol i nyl

trifluoromet hanesul fonate; 2-jpet hoxy—6-qui nol
trifluoronethanesul f onat 8\2 pt hoxyphenox§d.- 64quifiol i nyl

trifl uoromethanesul fonate; WD 03/2093237 PCT/ EPO3/ 034909 35

2- (2, 6- di met hoxyphenoxy) - 6- Quixa@l i nyl trifluorofetfanesul fonate; 2-(2, 6-

di chl or ophenoxy) - 6-qui nolinyl trifluoronethanesul fonate;

6- (benzyl oxy) - 2- (2, othig F&H?%PB?H‘%WF‘X Ba PR Qut aeropding 1o any procedure known

6- di chl or ophenyb)ih&pepsbnekilladls thd-of®2, 6-di chl or ophenyl)-6- qui nol i nyl
trifluoromethanesul fWAak & formula X1V, R2 = NH,, and R3 = -COR7, with R7 = oxy derivative,

2- (benzyl oxy) - 6- (2, 6- di net hoxyphenyl ) naph% hal ene; 5

6- (2, 65di met hoxtyrpkemyspondingapiniphohd efidriéulaZI8-vdiemein IR xy nyrnyt j5-egtenidipht hy|
trifluoronetha ; P%QH mul a
| and their phglﬁ}ﬁ n%%fgg%l?%gﬁd&mggggg%ﬁ‘gpgﬁgg‘}%gmg% tédq%EsyeI?rg I nggﬁ?/vg% che?{? of
phar naceut i cal ReEeArcdtieshs thaertFor exanpl e, the conmpounds according to the
i nvention are usef ul Cémporeof fomeds KBAwhefeiraBE kil ahd BP gi -CORA| withiRY, =
sinusitis, conjunctivitis, fgod al | ertg’y i nfl amﬂ%toré/ skin_di sorders

i ncl udi ng der me? VY3 Resipiogy O gbtaiped, APEOte R oqy 4t HRs CORFRIP RRURS EOTP RISt oi d
arthriltoi s, inflfammaEkoly Wieweh R -SEHBEB béing hydoteeriyg gbip,sardi Keasewang

ul cerative colitis multiple sclerosis and. other autoimune di.sorders, and
at her oscl er osi SI'Eesﬂ_.) Thif g %nap%)lf) edEnt S BVER ?%tna}cc?r%lr;lag Py REpecqEfsdon
concerns the ude tbh¢ parscospidedih thefarf.ormul a | or a pharmaceutically
acceptabl e salt thereof for the manufacture of a nedicanent for the
treatnment of disorders such as nentioned above. In particular, the present
i nventi on conceVhen erePsisf foamadmbprigarit one Pp pevgrad sfereqgenig centres, and that

phar mageutidnadtbitodiEdint abligo®ar bytihediefe udeal rebHBLRBLIMAGHKIR 6f @

nedi canent for, 20 the treat rTFnt of VLA-4 dependent inflammatory di seases
such as f GECTEUSAHPPE ABMTHEDS HICPEAJT E0F AT FVETAS SCBT iBQLYPg Eenepyiraes et s,
food al | ersgparatinh lofmisetiiegsyof slidsteréebinss deo sheir ealsticlitig rdeson@mes, tusthg psori asi s,
urticaria, uritus and eczema, rheumatoi d. arthritj i.nfl ammat ory bowel
i seaces | TAEFH iR A oIS T R e gt Bnace il R BET Y

scl er osi s rasidrabihier disagt oiodeukovdidsyratdesst oandltiatdie siepof srsobition of&achhe
CompoGnds b . . . gy - e
Cher o 203 arerhllf IHOMENaApRE S, USfip ool QrercrAOFLhRARIRINE SRt O 00, e
pr ef er abl ychirgl phgse ingevessedir preferablyiin dirspiygede. iddternagimelynierenmpartls, f ood

al lergy, idideadamtiof heBtdds oflsERRER Sre UsBE! UEIENASIIRL LAY Be 2 BERA@SH &6

urticaria,_ pruritus and ecizengal, Lheumat oid arthritis,
diastereomers using preferably chromatographic separations on achiral or chiral phase in

reversed or preferably in direct mode.
25
In another embodiment, the present invention concerns also the synthesis

intermediates of formula IT



i nfl ammat ory bowel diseases including Crohn's disease and ul cerative
colitis, nmultiple 30 sclerosis and other autoi mune di sorders, and

at her osclwp®3i09323The conpounds exhibit this biological a®CEPII9Y9
inhibiting the VCAM VLA-4 interactiondl Subjects in need of treatnent for a
VLA- 4 dependent inflammtory condition, preferably asthma, allergic
rhinitis, sinusitis, conjunctivitis, food allergy, inflamatory skin

di sorders including dermatitis, psoriasis, urticaria, pruritus and eczens,
rheumatoid 35 arthritis, inflanmatory bowel diseases including Crohn's

di sease and ul cerative colitisy; WO 03/093237 PCT/ EP03/03909 36 nultiple
scl erosis and ot her autoi nmun { 8 and atherosclerosis, can be
treated by administering to thgpatient an effective anount of one or nore
of the above-identified conpound a pharmaceutically acceptable
derivative or salt thereof ina p ceutically dEceptable carrier or
diluent to reduce formati on of oxygeh radicals. The 5 active materials can
be adm ni stered by any appropriate raute, faf exanple, orally,
parenterally, intravenously, intrader *Ilﬂ, subcut aneously, intranuscularly
or topically, inliquid, cream gel & solid form via a buccal or nasal
spray, or aerogag .Jhe invention further concerns the use of the conmpounds
of formula | for tha nanufacture of a nmedi cament for therapeutic
application. | rR"(?alﬁtR cul BaR? hefing dsrdedined above for eoomeends of fagmuled, of t he
conpounds of f QEI| FelbakPl, atyl & BB ﬁcgféﬁ]z%dq{et@rogg%% (ﬁ/?fe&ta 113810 borhfifia:
treating condltlons in ich there is Iike to éependent

i nfl ammat ory component. The invention.¢ 1gi> ns the use of the compound of
formulg | for the manufacture of a nedicastent useful for treating asthma,
allergic rh|n|t|; sinusitis, conjunct|V|t|s food allergy, inflanmtory
skin disorders R @ﬂvﬂﬁﬁqcﬁénWEYﬂFmgﬁWQS psoriasis, urticaria, pruritus and
eczems, rheunatgiqte A4 Yrhink Hrotedtid ory bowel diseases including
Crohn's disease and ulcerative colitis, nultiple sclerosis and ot her
aut oi mune di sorders, and atherosclerosis. The invention further concerns
t he conpounds crfreﬁefuum ltRe !;yrftﬁéswﬁleera&dlamobf(f@ff&ﬂﬁﬁ ard B&edté’d/ﬁ&hltﬁ@ gRRPCEr Ns

the c ounds. of f use a 20 for ng ast hma,
't er oo PRt OB bu R Ror BT B de oS B armmt ory
ski n di sor(plesrylsutiehyiitil 1208, d¢etmaitydrd-6- qwhaﬂmyﬁx;snopanqam megthyl&-[(tertur i t us and
eczens, l'uding Crohn's
di sease aﬁgﬂ&%&%@ga f%@ggt Phg{ ﬁ?ﬁ&ﬁ&%ﬂﬁﬁ@f%éﬁ%@iﬁ%ﬁ@F% 5 aut oi mmune

di sor der s,quipAinglipropareate rf@@hgl 2-ffteet- wpmﬂwnawuppb%é?ﬂ ézf,inmthpmhamll ve

conpounds, 4 {Mu@hyl&ﬂ?dﬂyﬁh‘ ) Bwte%aﬁyc%@qlhmwnyuﬁ%ﬁaﬂoa&bi ﬁq@th?f 2J[(Q s\u vo can vary
S|gn|f|cant tical 1somer unds. In a

o S ertPod deiERPRURYISTTRE, G716 ROORARD <& GBS LPY .4 f ddqirabydro-6.
enant i onerquidlinyllgbhtdaee thehii2-befzoylasnihs)t SB-(206- Hmhldao;iﬂwym-@r m of one

i somer . n al.so_.conc a nethod f r t ting VLA-4

dependent q@b‘g} H%ﬂ%?ér%}&é IS R%‘P"i ﬁlgﬁp?m&%? q@égl c rhinitis,

si nusi ti s,diddegobercdyl) smntriog-3-[2-426-dichlorophenyl)-4- (phenylsulfanyl) 1,2,3,4-tetrahydro-6-
quinolinyl]propanoate; methyl 2-[(2,6-dichlorobenzoyl)amino]-3-[2-(2,6-dimethoxyphenyl)-

20  4-(phenylsulfanyl)-1,2,3,4-tetrahydro-6-quinolinyllpropanoate; methyl 2-[(2,6-
dichlorobenzoyl)amino]-3-{4-(phenylsulfanyl)-2-(1,3-thiazol-2-y1)- 1,2,3,4-tetrahydro-6-
quinolinyljpropanoate; methyl 2-[(2,6-dichlorobenzoyl)amino}-3-[2-(3,5-dichloro-4-
pyridinyl)-4-(phenylsulfanyl)-1,2,3,4-tetrahydro-6-quinolinyi]propanoate; methyl 2-{(2,6-
dichlorobenzoyl)amino]-3-[4-(phenylsulfanyl)-2-(4-pyridinyl)-1,2,3,4-tetrahydro-6-

25  quinolinyl]propanoate; methyl (2S)-2-[(2,6-dichlorobenzoyl)amino]-3-[2-(2,6-
dichlorophenyl)-4-(phenylsulfanyl)-1,2,3,4-tetrahydro-6-quinolinyl]propanoate; methyl
(2R)-2-[(2,6-dichlorobenzoyl)amino]-3-[2-(2,6-dichlorophenyl)-4-(phenylsulfanyl)-1,2,3,4-
tetrahydro-6-quinolinyllpropanoate; methyl (2S)-2-[(tert-butoxycarbonyljamino]-3-[2-(2,6-
dichlorophenyl)-4-(phenylsulfanyl)-1,2,3,4-tetrahydro-6-quinolinyllpropanoate; methyl



allergy, inflammatory skin disorders including dermatitis, psoriasis,
urticaria, pruritus and eczema, rheumatoid arthritis, inflamatory bowel
di seases woeBwei2ay Crohn's di sease and ul cerative coliti CTMPY/0I9DE
sclerosis and ot her autoi nmune disord&& s, and atherosclerosis) in a mammal
in need of such treatnent, conprising adm nistering a 35 therapeutic dose
of at | east one conpound of formula | or a pharnmaceutically acceptable WO
03/ 093237 PCT/ EP03/03909 37 salt thereof to a patient. The nethods of the
invention conprise admnistration to a mammal (preferably human) suffering
from above nentioned conditions or disorders, of a conpound according to
t he i nvent®BnZiliererhutempearborylifming] Srif- (2 6-dithlenpphemylot-(Presylentfaryliel , Jidsbr der
or conditi ihabl e
2R ahyird- &H&ﬁ?@ﬂﬁ%pbﬁoaﬁglﬂ&ﬂ#ﬁ@é Ly [(@&%a{&;&gﬁ&yﬁ)w o sgdld (5%

unit dosage form _ incl one ctontarn 1000

ng, pref erCBEIFEhOGYIP}FnV% 45@%36%8'»6%3’%&% - tﬁw?s’élm @rﬂu"HémYHPHOPa%R%%g’éethﬂr m
The ter m "bRe2y@@RNbutRcBES)BRERI3-[2NS |6Lkﬂﬁ§t1£bbt§r}%dnyﬁ-4t(bﬁ@zﬁﬂ§iﬂfanﬁlmﬂ

prophylact curative in treatin
curren? YLépdhggﬁ%mgﬁ‘EBHEmE%ﬂgnﬂﬁpgﬁng?hﬁﬂE%%ﬁ&ﬁ?ﬁéﬁﬁo 9mbBFHBW9PQ"|c"
i s neant HBQB’GFﬂumthyqfhehﬂe%(phd:ﬁylseﬂfaﬂylpn 20 B eetE 1y eo-6fquanolithiy b peioatd

condition c e Cco nds r t.hei
phar mceu AT F g oL pdud el e RS tr B P i 4
det er m nedphenyisudfenyl)- é&ﬁaéﬁdﬂ%@ﬁ quiymdingliprepanoate.of this test is to
evaluate the anti-VIA-4 potential of a conpound by neasuring its inhibitory
effect on the adhesion of a VIA-4 expressing cell Iine to human reconbi nant
VCAM 1Padapt ed Fre@gihsr embodigesdthe pregent ingentiogpResns pisp Kerieyntheds) | 163,
181-185) . iRestbkdistedf &riwth i t h conpounds of fornula | are indicative of a
strong 20 pharnacol ogi cal effegt. Eor treating di seases, conpounds of
formula | or their pharnaceuti cal acceptabl e salts, may be enpl oyed at
an effective daily dosage and adm stlered in the formof a pharnaceutica
conposi tion. Therefore, another errbnt of the_present invention
concerns a 25 pharmaceutical conpositj.gn conpr|5|Hg an effective anount of
a conpound of fornmula | or a pharnacqut|nally acceptabl e salt thereof in
conbi nation with a pharnmaceutically Risceptgble diluent or carrier. To
prepare a pharnmaceutical conposition ac$ord|ng to the invention, one or
nore of the conmpounds of fornula | or ] pharmaceutically acceptable sal t
thereof, is intywatialyandBR] ards<@einv tabov@ f&hwaﬁué be@lmdiallU@RIRDE carrier
accordlng to canventi onal armaceut j c ndi techni ques_known to
Bt gt y

the skilled prdBfeYeRérc PR W PeYs Gy h?%ﬁema wi de
vari etlp of f or nscldelpehdiyighederotyede, aralkyl, heterocycle-alkyl or a group of formula:

-

Preferably, the synthesis intermediate of formula III is methyl 3-[2-(2,6-

dichlorophenyl)-6-quinolinyl}-2-hydroxy-2-propenoate.
20
In another embodiment, the present invention concerns also the synthesis

intermediates of formula IV

3

R NHP
wherein X and R! are as defined above for compounds of formula I,

25 R3 is -CO-R7,



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

Phar maceuti cal conpositions conprising conpounds according to the invention
35 can, fwpoamegarpt e, be administered orally or parenteral IPCI/HEPO&03909

i ntravenously, WO 03/093237 PCT/ EPO3/ 88909 38 intranuscularly,

subcut aneously or intrathecally. Pharmaceutical conpositions suitable for
oral adm nistration can be solids or |iquids and can, for exanple, be in
the formof tablets, pills, dragees, gel atine capsules, solutions, syrups,
and the like. 5 To this end the active ingredient may be mxed with an
inert diluent or_a non-toxic pharmaceutically acceptable carrier such as
starch or IactoBglsEﬁ#?@h@ﬂnmeTQ%%@ﬁWmharnaceuticaI conpositions can al so

contain a bi ndegm@pq@aﬁgnm&%g&rcﬁﬁ gldupne cellulose, gumtragacanth or
gel atine, a disintegrant such as alginic ampg, a lubricant such as
af

magnesi um st ear ¥it8 PG PEAVIsqdRet WX BCHothesiRids ceil9aledrarh briemeycle

sweet ener such 4Q1gs, IsdiebeRE-AkylSraodrailp affoﬁﬁulaol ouring agents or a
flavouri ng agent such as pepperm nt or hyI salicylate. The invention

al so contenpl ates conpositions which ear ease the active substance in a
controld ed manner. Pharnmaceutical conposM+ons which can be used for
parenteral adm nistration are in conventional formsuch as aqueous or oily
solutions or 15 suspensions generally contained in anpoul es, disposable
syringes, gl assPeferpblgsthe egnihiesib sntefiiedidttslof fonGlaNYy arddldoted Mo dB klodp t O

th ti t | ut I ) t | |
contai n & SUBRAEERk) PG S RPE haT B R BB g Lt
sal i ne sol mlndmyllpmﬂasoatpodn?@lyh%[(@ﬂrebgtoymlrlsqny@hxylimﬂ43F(e;p11enplmcl ene gl ycol
or ot hgy S ﬁhgﬁ{fgﬁro%%gﬁgl ﬁeth%pz Bﬁ&)&? a!rﬁ% ‘Io?—?é[ﬁ&& (f m%ﬁ{l %}/phenyl)-

al cohol , antioxidants as"ascorbic aC|d o

chel ati ng G§eHtcingiRipraneate mptlsn - [GPIQTH%@Q’F@@PGY%@@@M& ﬁi:phlembzrﬁf ers such
as acetat @éﬁnolﬁiyﬂ)bﬁipﬁ_ﬁo&é lﬁ@@rgpfh?&&ﬁbﬁ %le%kh%ﬁﬂéﬁo )-6-
osnol arity | ori de or dextrose. ese pharmaceut | cal

as sodi.um
forms are ‘FIBELB&HT YU RER ARy e st 1t BW%Y“@”PWPF‘W&Q}' 3d§éﬂeth2*5’ Y
phar mac |t stmmalhgrl)pf@unl batezrﬁatm‘yl Qlﬂtdén@ﬁtbdy@lﬂﬁaoﬂyﬂaﬁ]hﬁ)]—Et[gr(mﬁémé;{ygﬁ%no )%_
conpos;d |0@§n§1ﬁ_§,] al | ol | \Merg f"q?ae e oncei r[%é#gns and depends on
a variety figropagoat methyl % LYY, At and medi cal
condi ti on, dwtmphq@mrﬁ—uhmomllm@mbateammm S{I(Itat-ibutnxyd'etrbmyﬂ henig)BAR t Y

of corrpoun%) @Emﬁl‘é%ﬂl‘ﬂeﬂoiy) IGL}E{}IQ(%{}[%{BJOP%Q%(SJ %ﬁ%tﬁ{’la(%ﬁ% il @gm nistration is at

| east 0.5 by wel g Wth respect to the

total wei gwtowa{h?@ya%rﬁsﬁelsﬁtl%% %ﬂorph@rwileﬂtwm@mﬂmpanma@c@wb@g) 2t he
dai ly dos a[g@rtll:ﬁltb)fyc&ﬂﬁnfd?diﬁﬁop&@j-(i @-dﬂe@ﬂgop}f@n&m@?ﬁﬁbthriyﬂy)o QhofOmRAUpds of
formjl?g) ghcf?rltpg ]Etlong Q arenteral adm nistration tphe quantity of
conpouivd O(? (tert-butoxycarbonyl)amino]-3-[2-(2,6-dimethoxyphenyl)-6- qulnohnyllpropanoate
methyl (2R)-2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-dimethoxyphenyl)-6-
quinolinyl]propanoate; methyl (2S)-2-[(tert-butoxycarbonyl)amino}-3-[2-(2,6-
dimethylphenyl)-6-quinolinyllpropanoate; methyl (2S)-2-[(tert-butoxycarbonyl)amino]-3-
[2-(3,5-dichloro-4-pyridinyl)-6-quinolinyl]propanoate; methyl 2-(acetylamino)-3-[6-(2,6-
25  dimethoxyphenyl)-2-naphthyl]propanoate and ethyl 2-(acetylamino)-3-[6-(2,6-

dichlorophenyl)-2-naphthyljpropanoate.

In another embodiment, the present invention concerns also the synthesis

intermediates of formula VI

30



35 formula | present is at least 0.5 % by wei ght and can be up to 33 % by
wei ght with WO 03/093237 PCT/ EP03/03909 39 respect to the total weight of
t he conpowoptsoss23For the preferred parenteral conpositi on®CT/HPhE00Bage
unit is in the range 0.01 ng to 1000 #gy of conpounds of formula I. The
daily dose can fall within a wi de range of dosage units of conpound of
formula | and is generally in the range 0.01 to 1000 ngy. However, it
shoul d be understood that 5 the specific doses could be adapted to
particul ar cases depending on the individual requirenents, at the
physi ci an's discretion. The foll ow ng exanples are provided for
illustrative purposes only and are not intended, nor should they be
construed, as |BlhRgaddR1 LVENdAB: Lo Y- dRAAGKgs IBRGLISKT | Led 10 the
art will appreciate t routi ne variations and nodifications of the
following 10 afplesRtan be made without exceeding the spirit or scope of

the invention. AMsasarsiperiahicky setineiw se in the exanpl es, characterization
of the _compounds is  perforned according to the follow ng nethods: NWR

spectr 2 are red®fdelf BABERIKERIREYED Fourier Transform NVR Spect r onet er
fitted with an vAgpaetpr3@ediien Rhieh et isaH] therbRiisldiclod®kE, dd) hquerobehead or 15

BRUKER DRX 400 FET, it i conputer and a 5 mminverse

fitted with a SG |
geonetry 1H 1§Eﬂk¥ e¥¥$%%84%%% EhESUP %k éb%pound is studied in DMSO d6
(or CDC13) solution at a probe tenpey of 313 K or 300 K and at a
concentration of 20 ng/m. The instru I's |l ocked on the deuterium
signal of DVBO d6 (or CDCl3). Chemcal shifts are given in ppmdownfield
fromTMS taken as internal standard. 20 HPLC anal yses are performed using

one, Ohgt 1oL AU Ya) Sl B AL IoriHRESH LESRS SR agn: o

from 100 %ossiieniof methab(bi-briokycarhmydaminoH3ROAheaE9H-aubolnylv2v/ v) ) to

100 % sol ot 1fi (BBl Vd M)ihofii@ NN

wih o hol kel SRR ol i hibony ‘53@9?‘,2}?35% 5 ‘g’el‘%}ggl?ené’%? ém@%“rf’iﬁ’.%' e

25 chr onat2BToRpRAEsnedy T -Kir bl togtcagmnyllamipol - gaghagr¢-guinpint)-3y st em

o am T T e oM} to 100
VA ) X

b a0l VB Bialirel 2 o L T O BO TR RO PR TN 10 it i £

hgl d at 1Qﬁln%lﬁ;chiheh&q_rﬁmquiﬂi?lmyﬂ]m}mdpah@até;Smethyl ﬁt(tei:t—bﬂﬂ{onidarbo'ﬁbmamﬁﬁ'][-& _

chr omat ogr . rried out A% 6. SS.8P : C measurements in

LC M5 nodégggéﬁ%éyﬁﬁPhéggggg uﬁ%%ﬁ !gpﬁgﬁﬁgc%hggpﬁggg&%%alyses are

per f or med wgoxygaonEEREolAB(2-#he aiddRirapeps ) drauineliyd c2-piophneate and\NERESIL L ODS

3, DP 5 m222Qufarthinf)- BT 90 bURRet MR ARLPR 3 23 nBG T FPRHA3R09 40

20

In another embodiment, the present invention concerns also the synthesis
intermediates selected from the group consisting of methyl 2-[(2,6-
dichlorobenzoyl)aminol-3-(4-nitrophenyl}propanoate; methyl 2-[(2,6-
dichlorobenzyl)lamino]-3-(4-nitrophenyl)propanoate; methyl 3-(4-aminophenyl)-2-[(2,6-

25  dichlorobenzoyljamino]propanoate; methyl 3-(4-aminophenyl)-2-[(2,6-
dichlorobenzyl)amino]propanoate; 6-(benzyloxy)-2-chloroquinoline; 6-(benzyloxy)-2-
phenoxyquinoline; 8-{benzyloxy)-2-{4-chlorophenoxy)quinoline; 6-(benzyloxy)-2-
methoxyquinoline; 6-(benzyloxy)-2-(2-methoxyphenoxy)quinoline; 6-(benzyloxy)-2-(2,6-
dimethoxyphenoxy)quinoline; 6-(benzyloxy)-2-(2,6-dichlorophenoxy)quinoline; 2-phenoxy-

30  6-quinolinol; 2-(4-chlorophenoxy)-6-quinolinol; 2-methoxy-6-quinolinol; 2-(2-
methoxyphenoxy)-6-quinolinol; 2-(2,6-dimethoxyphenoxy)-6-quinolinol; 2-(2,6-
dichlorophenoxy)-6-quinolinol; 2-phenoxy-6-quinolinyl trifluoromethanesulfonate; 2-(4-
chlorophenoxy}-6-quinolinyl trifluoromethanesulfonate; 2-methoxy-6-quinolinyl

trifluoromethanesulfonate; 2-(2-methoxyphenoxy)-6-quinolinyl trifluoromethanesulfonate;



The gradient ran from 100 % sol vent A (acetonitrile, water, TFA (10/90/0.1,
viv/iv)) to 100 % solvent B (acetonitrile, water, TFA (90/10/0.1, v/v/v)) in
7 mn w twoas/omBt at 100 % B of 4 min. The flowrate i s PET/ERD3/@3989 m / mi n
and a split of 1/25 is used just befd&re API source. 5 M5 conditions

Sanpl es are dissolved in acetonitrile/water, 70/30, v/v at the
concentration of about 250 gr/m . APl spectra (+ or -) are performed using
a FINNIGAN (San Jose, CA, USA) LCQion trap nass spectroneter. APCI source
operated at 450 C and the capillary heater at 160 C. ESI source operated
at 3.5 kV and the capillary heater at 210 C. 10 Mass spectronetric

measur emer®t-€.6-AinpitEphemdy)-enqeinelinyidrifiecromstiagksaonate; bt es are

vapori zed d@éﬁl&%ﬁﬁéﬂ%&yﬂé"ﬁuﬂﬁaﬁﬁ’ﬁ tﬁﬁ%ﬁgﬂﬁn[e&l%ﬁgtece'(ﬂeréy .2-Ble-(El ectron

| npact) spectra are_ recorded using a N (San Joseg, USA) TSQ 700

t andem q@M@salllwﬁa%@owe&@&T@P@Prophﬁ@ﬂls’éﬁ%@hﬁ%ﬁé? Brdisonoghewd)-6 150
C. ISloeCI f |<ﬁ511ﬂdllh§11h'iﬂﬂofo$ndt§&w’sdmﬂudﬂé} ﬁ(b?ﬁiyh@xp)'—Eémfdln%éthoﬂﬁjh%ﬁjrﬁfﬁ%ﬁfhall:éfﬁe
angl e rotation i C 0 sol uti.o or sone
ol ecubes Cigedisfphond Eroes Sl B S St oS ReruB P repRF obi ene.

Pr epar at i tefledroortiaogsafimace. separ ati ons are performed on silicagel 60
Merck, particle size 15-40 ,um reference 1.15111.9025, using Novasep

axi al conpression colums (80 mmi.d.), flow rates between 70 and 150
m /mn. Anmount Ibhassidw beqyeiound thst@ompbyedst of fprxaula & gnd thadeptrinaecitically

i ndi vi dU&'acE’Jp@&tﬁ@'Hél’é‘éare'?fs@ﬂ&@ﬁ?&bé&?eg‘;moﬁt?ém%&ﬂﬁﬁfﬂa{céﬂ&sc separations are

performed on"a DAl CEL ~Chiral pak A *500 nm col um usi ng an
i n-hod8e build EOﬁé%%n@eWPmoun%%a@mﬁ terthe Eyyepton aikersell &8HBFs and C5

to C8 i nQﬁJatm@xﬁtaﬂ@lb@ﬁlé)'éH@ﬁg&' 1heni8d, kdnfstisd tonjuleiyiti, /fcmdrwel@l MRt mEtsd U es

as describ n i.ndivi d al cedures 25 The foll ovm n bbrevi ati ons are
e Th B RPN e RS Eores s artar B AR Oat e Bh IR o
AcCOH Acet iagthaitisdinBemnisgoty-Houtebdigeaed trejd ding SEERGN’ sAﬁ&tasa bubdt bilceratiGé €SB,  or

et/ epoar 03008 s E AR TR P RuPlyrfar HeRREC BRI B, D 78 507

Tri et B9l ani ne Thus, the present 1nvent10n in a further aspect concems the use of a compound

of formula I or a pharmaceutically acceptable salt thereof for the manufacture of a
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

20  the treatment of VLA-4 dependent inflammatory diseases such as for example asthma,
allergic rhinitis, sinusitis, conjunctivitis, food allergy, inflammatory skin disorders
including dermatitis, psoriasis, urticaria, pruritus and eczema, rheumatoid arthritis,
inflammatory bowel diseases including Crohn’s disease and ulcerative colitis, multiple
sclerosis and other autoimmune disorders, and atherosclerosis.

25 The compounds of the invention are useful for treating conditions in which there
is an influx of leukocytes in the tissues. These conditions include preferably asthma,
allergic rhinitis, sinusitis, conjunctivitis, food allergy, inflammatory skin disorders
including dermatitis, psoriasis, urticaria, pruritus and eczema, rheumatoid arthritis,
inflammatory bowel diseases including Crohn’s disease and ulcerative colitis, multiple

30  sclerosis and other autoimmune disorders, and atherosclerosis. The compounds exhibit
this biological activity by inhibiting the VCAM/VLA-4 interaction.

Subjects in need of treatment for a VLA-4 dependent inflammatory condition,
preferably asthma, allergic rhinitis, sinusitis, conjunctivitis, food allergy, inflammmatory
skin disorders including dermatitis, psoriasis, urticaria, pruritus and eczema, rheumatoid

35  arthritis, inflammatory bowel diseases including Crohn’s disease and ulcerative colitis,



HATU O 7-azabenzotriazol -1-yl-N, NN ,N 5 tetranethyl uroni um

hexaf | uor o- phosphate HOST 1- hydroxybenzotriazole nCPBA

nmet a- chl owo-opesdzenzoi c acid PrepLC Preparative Liquid Chr ecatergs/eqdhy RT
Room tenperature 10 TBTU O benzotriaz# -1-yl-N, N, N , N - tetramethyl uroni um
tetrafluoroborate Tf- Trifluoronethylsulfonyl group Tf20

Trifl uoronet hanesul foni ¢ anhydride TFA Trifluoroacetic acid 15 THE
Tetrahydrofuran Exanple 1. Quinolinyl derivatives: racemc synthesis. 1.1
Synt hesis of 2-[(2,6-dichlorobenzoyl)am no]-3-[2-(2, 6-di chl orophenyl)-6- 20
qui nol i nyl ] propanoi c acid 38. WO 03/093237 PCT/ EP03/ 03909 42 Schene 1:

QzN O 2 N moukipkzAderosis aigboihern aggimount digpriecoRnd agMaosdladasis call i trealid3 OH,

Pd/C / H o ot Y
P41 C. 1| H o b ol e ool ol B

CH2Cl 2 0 HOBBeUrds o aBBWe%ﬁca@Y@C@Péﬂbé%d@Vﬁﬁm or@@it therepfing c CI ' DI PEA

c N pharmaceutically acceptable carrier or diluent to reduce formation of oxygen radicals. The
5  active materials can be administered by any appropriate route, for example, orally,
parenterally, intravenously, intradermally, subcutaneously, intramuscularly or topically,
in liquid, cream, gel or solid form, via a buccal or nasal spray, or aerosol.
The invention further concerns the use of the compounds of formula I for the
manufacture of a medicament for therapeutic application. In particular, the invention
10  concerns the use of the compounds of formula I for the manufacture of a medicament
useful for treating conditions in which there is likely to be a VLA-4 dependent
inflammatory component. The invention concerns the use of the compound of formula I
for the manufacture of a medicament useful for treating asthma, allergic rhinitis,
sinusitis, conjunctivitis, food allergy, inflammmatory skin disorders including dermatitis,
15  psoriasis, urticaria, pruritus and eczema, rheumatoid arthritis, inflammatory bowel
diseases including Crohn’s disease and ulcerative colitis, multiple sclerosis and other
autoimmune disorders, and atherosclerosis.
The invention further concerns the compounds of formula I for use as
medicaments. The invention concerns the compounds of formula I for use as a
20  medicament for treating asthma, allergic rhinitis, sinusitis, conjunctivitis, food allergy,
inflammatory skin disorders including dermatitis, psoriasis, urticaria, pruritus and
eczema, rheumatoid arthritis, inflammatory bowel diseases including Crohn’s disease and
ulcerative colitis, multiple sclerosis and other autoimmune disorders, and atherosclerosis.
The activity and properties of the active compounds, oral availability and stability
25  invitro or in vivo can vary significantly among the optical isomers of the disclosed
compounds.
In a preferred embodiment, the active compound is administered in an
enantiomerically enriched form, i.e., substantially in the form of one isomer.
The present invention also concerns a method for treating VLA-4 dependent
30  inflammatory condition (preferably asthma, allergic rhinitis, sinusitis, conjunctivitis, food
allergy, inflammatory skin disorders including dermatitis, psoriasis, urticaria, pruritus
and eczema, rheumatoid arthritis, inflammatory bowel diseases including Crohn’s disease
and ulcerative colitis, multiple sclerosis and other autoimmune disorders, and
atherosclerosis) in a mammal in need of such treatment, comprising administering a

35  therapeutic dose of at least one compound of formula I or a pharmaceutically acceptable



C/ CHCI2Cl NNaCHO a 0 Cl 0C or Ho HATU, C / D PEA, DVW /O\ HO N N
\' 35 0C I/ 38 00C I/ 1.1.1 Synthesis of nethyl

2- am no- wWOM3nd8Dphenyl ) propanoate 2: 5 To a suspensi on ®CT/EP03/03909
4-nitrophenylalanine 1 (25 g) in nethdhol (10 mM/g) at 0 Cis added SOC12
(2 equ.). After 30 mnutes, the reaction is stirred at roomtenperature for
1 night. Volatiles are then evaporated and the residue is diluted in
water. The solution is alkalinized with NaOH 2N and extracted with CH2C12.
The organic phase is dried over MSO4 and evaporated. No further
purification is needed. 10 Yield : 79 % M5 (MH): 225. 1.1.2 Synthesis of
met hyl 2- [SeltéhQreQﬁIP@mﬂtJ&nbonyl ) ami no] - 3- (4-ni trophenyl ) propanoate 3:

Met hyl  2-ani i nep3d-hdnbid &QHQﬁth)icﬁ{ &ﬂ@;&}@s@ta@nﬁm@&&u&) t@é‘ﬂlaﬁ&‘i‘ﬁ%l‘éﬂ: MapH (1.2
15 equ.) are suspended in THE (5 Boc20 (1.2 equ. ubi lized in THE
(2 m/g) iRmangededngffirsy aPB"etrH‘é“tglﬂegtCP%‘Hﬁo%‘ér q%f%i%ﬁseo %C%‘FRWQ&CF‘HFIH‘E h
at room t eppes Aberiten 1aw1r£ﬂouﬂtrshmcv@t €F alBRthid &epsreeeﬂt ria€ 8B 6rdet bicofyadich. (2 X
900 m The organi c oyve

: e is ed to dryness.
o fur Bher | pur IEECRTPBHAS & SRRt kA s S Ty S T aSes Bat V)
03/ 093237 iridiaPOBL 030N Ritedt B Q’Ine]goﬁtaﬁying Baxl to 1000 med, Ipyéferably 0. 05 to 500 mg of

3-(4-am n%?wnﬁ%%ﬁd%%’%‘fﬁﬁ“ Qgsta%;xq{;}{ bonyl ) am no] propanoate 4: To a

sol ution ert xycar bonyl)am no]-3-(4 5

ni t rophenyl ) pr dpanean draient’ 4sgisedhercHaEiodes (wagveeatmanh agHa@EhyROte / g)
is added iRa¥Bd C (15 % in weight, 10 g) The tenperature rises to 40 C
and then decreases. After stirring for roomtenperature, the

sol utilBn is fi IHeCHERtEG P WPFF@C%%{C}W&F?@“E‘% F\Fé‘ﬁrtenf YmRIgIFHE gpiserle of fe

resi due |sdlgjira¢ttoe@ohmu3ﬁ05t and washed 3 ti mss with water. The organic

phase is dried gover and evapor at ed L ne
purification i £n@ER tl?LOISWe gB ey B Of ?\\/ﬁqﬁenc‘zz%rec'i”‘in% %@nt hesi s of
nmet hyl 2- [c(isoeqletrdnwbncxlyioar bonyl ) am no] - 3-[ 2- (2, 6-di chl orophenyl) 4-

(phenyl sul f anyl é, ? \ f

Met hyl 3-(4- amT%l\jop 3)13% ?r%lgg)&r?d%u(?g%fg%%ﬁg HJI“J)% no pr opa ?C%p%% 38. 2

g) sadPubisklty.eas V- é agygeisy can readetdfrmOpIaN/ aClefl @ihesien agige dTheaabjeadiverpt

tenper at Urifis t£Q i€to evaluate the anti-VLA-4 potential of a compound by measuring its inhibitory
effect on the adhesion of a VLA-4 expressing cell line to human recombinant VCAM

{adapted from A. L. Akeson et al., J. Immunol. Methods (1993), 163, 181-185).

Results obtained with compounds of formula I are indicative of a strong
20 pharmacological effect.

For treating diseases, compounds of formula I or their pharmaceutically
acceptable salts, may be employed at an effective daily dosage and administered in the
form of a pharmaceutical composition.

Therefore, another embodiment of the present invention concerns a

25 pharmaceutical composition comprising an effective amount of a compound of formula I
or a pharmaceutically acceptable salt thereof in combination with a pharmaceutically
acceptable diluent or carrier.

To prepare a pharmaceutical composition according to the invention, one or more
of the compounds of formula I or a pharmaceutically acceptable salt thereof, is intimately

30 admixed with a pharmaceutical diluent or carrier according to conventional
pharmaceutical compounding techniques known to the skilled practitioner.

Suitable diluents and carriers may take a wide variety of forms depending on the
desired route of administration, e.g., oral, rectal, or parenteral.

Pharmaceutical compositions comprising compounds according to the invention

35 can, for example, be administered orally or parenterally, i.e., intravenously,



m xture of Yb(OTf)3 (0.05equ.) and MgSO4 (3equ.) in CH3CN CH2Cl 2 (50/ 50,
400 m). Solid 2,6-dichlorobenzal dehyde (1.1 equ.) is then added and after
2 h, pherwybD ogiopaeB7 sul fide (1.2 equ.) is added dropw se. ARCT@EPOIDIIONI ght,
insolubles are filtered and the solve#t s 20 evaporated. The residue is
purified by silica gel chromatography using hexane m xture/AcOEt 80/20 as
eluent to give nethyl 2-[(tert-butoxycarbonyl)am no]-3-[2-(2,6-

di chl orophenyl ) - 4- (phenyl sul fanyl ) -1, 2, 3, 4-t et rahydr o- 6- qui nol i nyl ] pr opanoa
te 5. Yield: 81 % M (MH):587/589/591. 25 Methyl 2-

[ (tert-butoxycarbonyl)am no]-3- [2-phenyl-4- (phenylsulfanyl)-1, 2, 3, 4-

t et r ahydr dn@aquiserddibinsipertepemoit @ i@admedallyet hy|

2- [ (tert-but oxygarhoaykikand Broh<suitahle for oral administr: be soli
(2, 6- di met hoxypheny! ) - 4- (pﬁg‘ﬁ’]ﬁ’sﬁ SRt o ST A e o - wrar ol i nyl ] pr

opanoat e SiguidsGd(gopHor es%aglylec%f‘nmtféeicymWééblz@dplﬁécyﬁa?qaggqlﬁlr{ewepgldﬁ%
rzreE ??d t3%oguul>n5 @mm;séﬂaﬁasah@ﬁkmt hyl i h
e ut oxy am noj - iC
qui nol nyI ] pr oﬂ%a% dé}" © et L‘F‘P’EE’P@’ d%‘?’} Qﬁ’r“?‘fﬁ]"rgr{“? -tesic
6- di chl or qﬂiaﬁ]nyd:e)uhéally acceptable carrier such as starch or lactose Optionally, these
(phenyl sul f A rah dr.0- 6- qui no I opanoat e 32 g) is
sol ubi |i zé) Q%é %Lcom OSi%f’Tf) 7180 C?ngbn b@pérré%éa% Iﬁﬂocrys ali ©and solid
NaTO4 (1. ]Qe@qlese) gametragidenith mlaw@eoaﬂ@m@@mrh@@@mege@ a duprichat m xt ure
i's stirred.gf a§9nagnégﬁm@eé}atewghéaq{t\sﬁeﬁ ab %ol%‘f(?a‘?‘%ﬁf%r‘?qlo Q\@eéé gu:l?t or

m xture is extracted wth he I nsoluble part 1Is tere

evapor8t i G¥f SUFIRSe oF BRGCHEN| OF PIPHFIPE 8derly °§PIﬂP‘6%W§EI agehy wtségaeamwnnfsqrng
Hexane m xhethel AGEHAte/5/ 25 as eluent. 5 Yield: 88 % M5 (Mi):

475/ 4771 479. hy!| , i . .

2- (tert - but oxyCErBERICT ZofopicsaRiates, Aompesitions \High FaR 1Yo fsfsire 6a and
nmet hyl 2- [substahedit a)xgtﬁaﬂlbdlﬁydn)mfﬁmhnae@ﬁeﬂz:pnﬁmsihm whicyiphe by lused fok0
?Elenglalrrgyl lr.% Iﬁg d’l.l[| O(Tr%{usgb n taﬁ‘é él’ll %c}ng rél"t?()?r%arl] Cﬁ'rrll’l su Ch a\é%hlqggulszoer%ﬂ?%o (1)1 1gll’lsn&‘ to

2- ami A6- 3-suBpgiBi@isdicntraly gtprttemytﬂ n mgulnﬁ)ldlmbz}tpc eyangsat gass3B plabbcdvidl g of

met hyl  2- [ £t eikoRubaneaL bonyl ) am no] - 3-[2- (2, 6-di chl orophenyl ) - 6-
qui nol i nyl ] propanoate 6 are solubilized in CHC12 (50 ml). TFA (50 nl) is

added at 0 C, IBrddities taithe agtive ingredipnty rpse polptonsyer BispensigMsCAN OpY tion
of the SO'ﬂﬁfﬁontahH% st@ 8k digeritSuch bk watai&tnjebtsH, e,ltﬁnsye Ral saand seR@bad at 5

C. The s 0|0|11(éI olye y ene zcgyco?s g );[cgilngee (Ij)rcp lenfe Ig{;cglac;[rlo er sgflqthe%ng lscgjlven%g &

20  antibacterial agents such as benzyl alcohol, antioxidants such as ascorbic acid or sodium
bisulphite, chelating agents such as ethylene diamine-tetra-acetic acid, buffers such as
acetates, citrates or phosphates and agents for adjusting the osmolarity, such as sodium
chloride or dextrose.

These pharmaceutical forms are prepared using methods which are routinely used

25 by pharmacists.

The amount of active ingredient in the pharmaceutical compositions can fall
within a wide range of concentrations and depends on a variety of factors such as the
patient’s sex, age, weight and medical condition, as well as on the method of
administration. Thus the quantity of compound of formula I in compositions for oral

30 administration is at least 0.5 % by weight and can be up to 80 % by weight with respect
to the total weight of the composition.

For the preferred oral compositions, the daily dosage is in the range 0.01 to 1000
milligrams (mg) of compounds of formula I.

In compositions for parenteral administration, the quantity of compound of

35 formula I present is at least 0.5 % by weight and can be up to 33 % by weight with



M5 (M) : 375/377/379. 1.1.7 Synthesis of nethyl

2-[(2, 6-di chl orobenzoyl ) am no] - 3-[ 2- (2, 6-di chl or ophenyl ) - 6-

qui nol i nyWppsopaebat e 35: 25 To 23.38 g of nethyl PCT/EP03/03909

2-am no-3-[ 2- (2, 6-di chl orophenyl ) - 6-q8f nol i nyl ] propanoate 33 (.2 TFA salt)
in CH2C12 (50 m) are added, at 0 C, triethylamne (22 m) and 2, 6-

di chl orobenzoyl chloride (6.22 m) dissolved in CH2C12 (6 m ). The reaction
is stirred at RT for 2 h. The organic phase is washed with water, dried
over MgSO4 and evaporated under vacuum The residue is purified by silica
gel chromat ography using 30 CH2C12/ Hexane 95/5 as eluent. Yield: 96 % M
(MH+) © 547501 B3he tord OSLO0E 237 cPUYsEROSFo3He Prefaged paregtegylmohwepisions,
2-[(2, 6- di;ghligLA g@%ﬁ&th) a{@raﬁée @O[lgng(t% melnqgmro&%ﬁﬁaé of Brmula 1.

qui nol i nyl ] propanoi ¢ aci d

6- di chl or obenzoye)daiy dese <31n[f211 (N?thlrsa a@(é’qﬂaggq)gQ@ﬁ?gg uggts of compound of formula
qui nol i ny|I]a&HQ@§é}£é@él i83né Qan?ge@)on & J00UHs. IHotRder ﬁ S%B@wamfem&d @halN (4

m / O 22 t ht_ at % KHSO4
(9 1) 5 o R gecrie e WP& b Fapiouie o S SRr AR oot BHabe | s
extract ed redMiirdnheres anithdpiyeidiin'§ diskretid? m ). The organic phase I's washed

ith bri d T ' i
puri fied by si [hedoksnd PRl SRR AbE Bt e o ST G B3 ' ©
(90/ 10/ 1) imtendédyerer shaudd VYieyl lep: copgtrogd, o6 liitihg the5388/BiRE/iB 37y nanpesSThosresi s
of methyl gnlelidn Gredis® %1?59&%&5@%%%&9& vadtrons 2nf8 nEflaB6RDHERY lf&lro@mg

qui nol i nyl ] propanoat e 35 and hyl
2-[1(2, 18- dleéﬂ][nﬁﬁé oy P?pl}%\ﬁg]ongmfcg@(élgg ghe spirit or scope of the invention.

di chl or ophenyl )Urﬁe&%u?lp@élhédﬂNﬂhl?ﬁﬁl@@ﬁﬂ@:@'feﬁalﬁﬁles QEBERerZatién 6f thMNoHBNmdH is
Pt(S)/C 0 I %t% l?lfo)w/a %IPE H2ZCAO O 7 NOOS8N O 02N
H2N / NHzIEffOFnedzaccSO ng to thgyfoljowingmethods:y 5 0 N/ NCH ONOH I / HoAC
HZ H 7a C 0 8avMr6pectra are recorded on a BRUKER AC 250 Fourier Transform NMR
Spectrometer fitted with an Aspect 3000 computer and a 5mm 1H/ 13C dual probehead or

15 BRUKER DRX 400 FT NMR fitted with a SG Indigo2 computer and a 5 mm inverse
geometry 11/13¢c/15N triple probehead. The compound is studied in DMSO-dg (or

CDClg]) solution at a probe temperature of 313 K or 300 K and at a concentration of 20
mg/ml. The instrument is locked on the deuterium signal of DMSO-dg (or CDClg).

Chemical shifts are given in ppm downfield from TMS taken as internal standard.
20 HPLC analyses are performed using one of the following systems:
- an Agilent 1100 series HPLC system mounted with an INERTSIL ODS 3 C18, DP
5 pm, 250 X 4.6 mm column. The gradient ran from 100 % solvent A (acetonitrile, water,
HgPOy4 (5/95/0.001, v/v/v)) to 100 % solvent B (acetonitrile, water, HgPO4 (95/5/0.001,
v/v/v)) in 6 min with a hold at 100 % B of 4 min. The flow rate is set at 2.5 ml/min. The
25  chromatography is carried out at 35°C.

- a HP 1090 series HPLC system mounted with a HPLC Waters Symetry C18, 250
X 4.6 mm column. The gradient ran from 100 % solvent A (MeOH, water, H3POy4

(15/85/0.001M, v/v/M)) to 100 % solvent B (MeOH, water, H3PO4 (85/15/0.001 M,

v/v/M)) in 10 min with a hold at 100 % B of 10 min. The flow rate is set at 1 ml/min. The
30 chromatography is carried out at 40 °C.
Mass spectrometric measurements in LC/MS mode are performed as follows:
HPLC conditions
Analyses are performed using a WATERS Alliance HPLC system mounted with an
INERTSIL ODS 3, DP 5 um, 250 X 4.6 mm column.



Cl G ci oSPh 1 HC HNNalO4 G Nal \ 80C _1I \ -OSPh C C
(CF3S@B)3Yb CH3SCN NNB\ O NB\ 9 B=COO0OHI/ 35B=COO0HI/ 9 B=CH
Cl 41 B €b3@932372. 1 Synthesi s of nethyl PCT/EP03/03909

2-[ (2, 6-di chl orobenzoyl ) am no] - 3- (4- n#t r ophenyl ) propanoate 7: To a
solution of nethyl 2-am no-3-(4-nitrophenyl)propanoate 2 (9.5 g) in CH2Cl12
20 (40 M) is added, at 0 C, 2,6-dichlorobenzoyl chloride (7.71 Q)

di ssolved in CH2C12 (40 m ). DIPEA (2 equ.) is then added dropwi se to the
m xture at 0 C. The reaction is then WD 03/093237 PCT/ EP03/03909 46 risen
at RT and pHis brought to 7-8 by addition of D PEA. The m xture is stirred
for 2 h, thenThespskettedn et 1HE%rselyeniud (Ecstopitriteewaten, AOR0/90/051.m ). The
organi ¢ phask))its low%gtﬁ%r&@ﬁaéét%tﬂlb thatex, %‘Ngéﬂ%/é 3159/\}71vﬁ m ?Eﬁn%ﬂﬁ‘av“ th

water, one tine wit one t brine, dried

over MySORokial 10066+ aftomin. fge \ﬂBWtrﬁ@rls s@ 3her T PLaEn 36%‘? 3 %Phﬁé’éélé?ﬁ isysedld: 96

% NMS (M%jn)stbaﬁﬁéﬁﬁl%oﬁ%e 1.2.2 Synthesis of nethyl

2-[ (2, 6-dichlor e%}/%?m nojl - 3- (4- ni trophenyl ) propanoate 7a 10 To a
solution of ne © no- 3- (4-ni trophenyl ) propanoate 2 (6 g) in CH3CN (30
m) is added, Eanpsssi a?cedlsl@@ﬂﬁm(éb&toaﬁﬁga)/waﬂe:67Qﬁ30hir,ozra1hhﬂz<yricehtrarhﬁrdef (6.42

vapor at e YO Bl let §Becin (£ ithe BHisiolA g 4 FRACAR (G8FRIe £20° i e
wi t h wat elUSAl BO0Qridy) trdpineabs spectravySey APghspuaoapraraicd dt 430 &C pod mm@pﬂ@ry

purified By g hi £6o Qf"lESﬁ QB&%@BB%%H&QM 3l§kﬁgn&5hé&%iir?%é§t@ﬁat1@1’09@: as
eluent. Yield: 74% M (MH): 383/385/387 hesi s of net hyl

3- (4- &fi nophenyMass sPEqenEetEE BICRHHEBEREY |%ﬁ¢%ﬁﬁ%5@ﬁe’%%e FOoROWSEL hy|

2- I[ ( g, I6 dISQﬁbD:@ @bcemy&acany R&dtm3-thd pfubk HRRNSOYE tPLEPENEDS enid. KI(ER)trbS
soluptil z

il re nce of % I 2 pressure is
then appl ?@Bac b?peﬁtfa%‘? ‘% Sfﬁg’gcaalflm(g%& fssag“f J95¢: e&%\éﬁ%ggfs)ggﬂ *?Ed%md t he
sol vent i iquecha@)o]Bahm d:pectgmmeier Mt Isylirce temperature is set at 150 °C.

3 (4 am nophenkblags LigG: 41 6h)GLPRET#ONL) BTLOLA PRARRELE the g el ¢! 100

15  rotation is recorded at 25 °C on 1 % solutions in MeOH. For some molecules, the solvent
is CH9oClg or DMSO, due to solubility problems.

Preparative chromatographic separations are performed on silicagel 60 Merck,
particle size 15-40 pm, reference 1.15111.9025, using Novasep axial compression
columns (80 mm i.d.), flow rates between 70 and 150 ml/min. Amount of silicagel and

20  solvent mixtures as described in individual procedures.

Preparative Chiral Chromatographic separations are performed on a DAICEL
Chiralpak AD 20 pm, 100*500 mm column using an in-house build instrument with
various mixtures of lower alcohols and C5 to C8 linear, branched or cyclic alkanes at =

350 ml/min. Solvent mixtures as described in individual procedures.

25
The following abbreviations are used in the examples:
aa Amino acid
Ac -C(=0)CHg
30 AcOEt Ethyl acetate
AcOH Acetic acid
Boc tert-butoxycarbonyl
CH3CN Acetonitrile
CICOOEt or CICO9EL Ethyl chloroformate

35 DIPEA Diisopropylethylamine



1.2.4 Synthesis of nethyl

3-(4-am nophenyl ) -2-[ (2, 6-di chl orobenzyl ) am no] propanoate 8a: 30 To net hyl
2- [ (2, 6-wDablo2ebenzyl ) am no] -3- (4-nitrophenyl) propan®arEPiaoo8? 2 g)
solubilized in CH3COOH in an ultrason#c bath is added Pt 02 hydrate (typical
Pt content 79-84% (0.02g). A H2 pressure of 15 psi is then applied at RT
and consumed after 5 mn. An other H2 pressure of 10 psis is then applied
at RT and consumed after 5-10 mn. A H2 pressure of 10 psis is again
applied at RT and a stabilization is observed after 5 35 m n. The catal yst
is filtered over celite under nitrogen and washed with CH3COOH. The WD

03/ 093237 PCT/ HB3B/ 03909 47 sol vent is BVaBepadldiprmagids (200nl) is added
to the residue gpd this organic phase isgquaghftd three tinmes with saturated
NaHCO3 (200 m )g, fdried over MgSO4 and ev ated. The residue is purified
by silica gel c}%?omat ography using CH2d 2/ C O NHeOH cc

(99.75/0.25/0. @28y as eluent. 5 Yield: 6@-Pazabendoditezpl-1358(8E5N'357. 1.2.5
Synt hesi s of et hyl .

21 (2, B di ohl or obenzoyl ) ani noJ - 3- [ 2- ( 2, 6 HPEKIEFESRERY Pyxefuoro-phosphate
(phenyl sul fanylJOBT 2, 3, 4-t et r ahydr o- 6- qui-hypdiorytiehpotopzoioat e 9: 10 Met hyl

2-[(2, 6-dichl Ofiéﬁ@gow )am no] - 3-[2-(2, %QE&J&&&F%%%%&&A&H

(phenyl sul fonyl)-1, 2, 3, 4-t et rahydr o- 6- qui nol i nyl ]’ propanoate 9 is prepared
according to tHiePet hod descri bed for cURpYaHvE Baild Gurmgtogiaphyi el d: 81 %
M5 (M) : 659/ 6@81. 15 Methyl 2-(benzoylggmd@nperdtdrd 2,

6- di chl orophenyl) - 4- (phenyl sul fanyl )-1,2,3,4- o

t et r atYdr o- 6- qui i nyl ] propanoat e 9a, r’rQﬁ‘?WOtnaZOl"l'yl‘N’N’N N

2-[ (2, 6-di chl orobenzyl ) am no] - 3-[ 2- ( 2, 6-tetramethyluronium tetrafluoroborate

di chl orophenyl )-4- (phenyl sul fanyl)-1,2,3 4-tetr I - 6-qui nol i nyl ] pr opanoa
te 9b (M8 (MH): 645/ 647/ 649), nethyl %“"mm&ﬁyﬁuﬁc’nﬂgmup _

2-[(2, 6-di chl or'6®@nzoyl ) ami no] - 3- [ 2- ( 2, 6= ¥lusErRSRopeRRKoRic appydride

4- (phenyl sul fa -1, 2, 3, 4-tetrahydr o- 6-gLH j opanoate 9c (M5 (MH):
651/ 653/ 655) , %{%w HHRNARHE L8E

2-[ (2,18- di chl orl8Benzoyl ) ani no] - 3- [ 4- ( phefppadpidfolpgn) - 2- (1, 3-t hi azol -
2-yl)-1, 2, 3, 4-t et rahydr o- 6- qui nol i nyl ] propanoate 9d (M5 (MH):

596/ 598/ 600), methyl 2- [(2, 6-dichlorobenzoyl)am no]-3-[2-(3,

5-di chl oro-4- pyridinyl)-4-(phenyl sul fanyl)-1,2, 3, 4-

t et r ahydr @antpd noQidnylify defieqias:aaleniC Mmthbdik) : 658/ 660/ 662) and net hyl
2-[(2,6 2 i chd_ or.obenzoyl ).am ng] . . .

2ot 14 (phehbl SUPPIRSTS - 2 (K- pyr PaRHblprobesepDpmpmol 3 cedichlorophenyl)-6-

qui nol20ny| ] pr oppmaingllgfopaidEc aMEHB8. 590/ 592/ 594) can be synt hesi zed
according to the sane nethod. 1.2.6 Synthesis of nethyl

2-[ (2, 6-di chl orobenzoyl )am no] - 3-[ 2- (2, 6-di chl orophenyl)-6- 30

qui nol i nyl | propanoate 35: Methyl 2 - [ (2, 6-dichlorob enzoyl) amno ] -3 -
[2- (2 , 6-dichlorophenyl) -6-



qui nol i nyl ] propanoate 35 is prepared according to the nmethod described for
conpound 6 in schene 1. M5 (MH): 547/549/551. 35 WD 03/093237

PCT/ EPO3/W0893893248 Met hyl 2-[ (2, 6-dichl orobenzyl)am no] - BCTAEPOR03909

6- di chl orophenyl )-6- quinolinyl]propa#ate 41 can be synthesi zed accordi ng
to the sanme nmethod. M5 (MH): 533/535/537. 5 1.3 Synthesis of

3-[2-(2, 6-di chl orophenyl )-6-quinolinyl]-2-1({(2S)-1-[(4-

met hyl phenyl ) sul f onyl ] pi peri di nyl } car bonyl ) am no] propanoic acid 90. 1.3.1
Synt hesi s of nmethyl 3-[2-(2,6-dichlorophenyl)-6-quinolinyl]-2-{[(2S)

pi peri di nyl car bonyl j am no} propanoate 45: Tert-butyl

(29)-2-{[(1- {[Zﬁ@QHBJdlchlorophenyl) 6- qui nol i nyl j met hyl } - 2- met hoxy-2- 10
oxoet hyl ) am noj @& te 42 is de cted with TFA
(see 1.1.6) to gi NH,HCO,,

6- di chl or ophenyl ) - 8¥q CHLOH, PG
piperidinylcarbonmL@ } 2 45 NB/( /w86/488k4 5mi 3.2
Synt hesi s of nethyl
3-[2-(2, 6- dlchlorophenyl -@-qU|noI|nyIj- - ({(88) 1- [(4-

in CH2Cl12
chl ori de
for one

pi peri di nyl car bon
(5ml) are added, _a.t_io , @
(0.282 Q) dlssolvedwwn CH2C12

night, then the nigkiule is dilut

.'T A salﬁ} (. 96
N an u-toiﬂgnesu

nethylphenyl)sulfon | Tpi perddin

72 % M5 (MH+) @ 640I(632[H44 N.3A3 Synthesis of o N

3-[2-(2, 6- dlchloropﬁeny+}>6 qui ng yl]-2-[(FEES) - 1-[

nethylphenyl)sulfo plperldlnyl b | }eam no] propanoil ¢ acg d ®0: 30 To

455 ny of nethyl ks ﬁwﬁmdlchloo-o'- qgui nol i nykg -1-[(4-

nethylphenyl)sulfonyl]plperldlnyl}cfrbmny 1 NOj pr opanodt e H46 CH3COH (5
m) are added 0.8 m of 1 N NaOH and 1c f water. The sol atioff is

stirred at RT overnight, and 1 NHCl1 (0.8 m) is added to obtain a weakly
acidic pH Methanol is then evaporated, and the solid obtained is
filtered, Wadhetymihdsis afanahyldremior@i-nigropheaylipr¢panp2ea: WO 03/ 093237

PCT/ EP%?’/ 03909 To 4§ suspension of 4-nitrophenylalanine 1 (25 g) in methanol (10 ml/g) at 0 °C is
added SOClg (2 equ.). After 30 minutes, the reaction is stirred at room temperature for 1

night. Volatiles are then evaporated and the residue is diluted in water. The solution is
alkalinized with NaOH 2N and extracted with CH9Cly. The organic phase is dried over
MgSO4 and evaporated. No further purification is needed.

10 Yield : 79 %.
MS (MH*): 225.

1.1.2 Synthesis of methyl 2-[(tert-butoxycarbonyl)amino]-3-(4-nitrophenyl)propanoate 3:
Methyl 2-amino-3-(4-nitrophenyl)propanoate 2 (21 g) and powdered NaOH (1.2
15  equ.) are suspended in THF (5 ml/g). BocoO (1.2 equ.) solubilized in THF (2 ml/g) is
added slowly to the solution. The mixture is stirred for 1 h at room temperature, poured
into water and then extracted with AcOEt (2 x 900 ml). The organic phase is dried over
MgSO4 and evaporated to dryness. No further purification is needed.
Yield: 100 %.
20 MS (MH1): 325.



di chl orophenyl ) -6-quinolinyl]-2-[({(2S)-1-[(4-
nmet hyl phenyl ) sul f onyl ] pi peri di nyl } car bonyl ) am no] propanoi ¢ acid 90. Yield:
82 % N5 WhH3)932826/ 628/ 630. 5 1.4 Synthesis of PCT/EP03/03909

2-{[ (2, 6-di chl orophenyl) (et hoxy) nmet hy#®ne] am no}-3-[ 2-(2, 6-

di chl or ophenyl ) - 6- qui nol i nyl ] propanoi ¢ acid 64. Conpound 64 is synthesized
according to Chem Pharm Bull. (1984), 32, (11), 4466-4477 starting from
conmpound 35 foll owed by basic hydrolysis, as described for the 10
transformati on of conpound 46 into conpound 90. M5 (M#): 561/563. 1.5
Synt hesi s of

2-[1(2, 6- d|chlorobenzyl)(nethyl)anlno] 3-[2-(2, 6-di chl or ophenyl) - 6-

ui nol i nyl (o] i Cl N
&' N nao RECERTEI S g 2 e QB a ey in g Pop b g -
Synt hesi s ¥f nethyl 2-[(2,6-dichl orobenzyl) (nethyl)ani no]-3-[2-(2, 6-
di chl or ophenyl yroGr s8H:#6H bibthpr P pRHOBHBxRArboE9)HBMhoB-(@f (et hyl

2-[(2,6-d

ut nol CnyTaPSIEREREEAGR Blbedi fid %H%H%Pf”é?)ee@ﬁ%%@@% G801/ R e 1

equ ) and 5 @H8l/c((15 e/?m Wezlgﬂ"tg @0 g)eaw_l;ﬁ ItdlﬂpdrStuSct Hsdsetd 4;‘0@(: ahdftglaﬁ d@créétseéﬂ&ftz e%rggn
roomte or a en por at.e

m ) is adde rﬁ%ﬂ %}O{ %gh plaoe fe aturse b l?tsi(){élnmnllss h&% ervﬁetl %gtrLgF B‘Frf

agai n wat @rvamdtedrTmlre@xd@m 1$@S(Dﬂx;l irf A¢Qraad Wﬁdheé‘ﬁatpnttsawl@dwatelmﬁmdcaganc

i nconpl et eHaeagtdred ovthRIgpORhae elaposate @ pLdiy@essl Sio F@rtBel (R ARAEEXGREG DT
NaHCO3 25 and CH3l in MeOH (5 m). After a simlar work-up, the residue is

purifil@d by siI%idd: H¥%. chronmat ography using hexane/ AcOEt 90/ 10 as el uent

to give nethyl \swp2ss.

di chl orobenzyl ) (et hyl ) am no] - 3-[ 2- (2, 6-di chl or ophenyl ) - 6- qui nol i nyl ] pr opan
oate 51. Yield: 43 % M (MH): 547/549/551. 30 WO 03/ 093237

PCT/ EPO3/ 0399 Synthebisbof 2neéBlyyltAh@siishiibxycarbonyl)amino]-3-[2-(2,6-dichlorophenyl)-4-

2-[ (2, 6-dichl or Ollgen@ﬁllf;.l(lgie%%yg l%ggreﬂly]dro 6[q%_ir(o%h61]1§irlogar}llo% e Qhenyl )- 6-

qU|noI|nyI]pro norc acl
15 Methyl 3-(4-aminophenyl)-2-[(tert-butoxycarbonyl)amino]propanoate 4 (38.2 g)

solubilized in a 50/50 mixture of CH3CN/CHyCly is added, at room temperature, to a
mixture of Yb(OTf)g (0.05equ.} and MgSO4 (3equ.) in CH3CN/CHgClg (50/50, 400 ml).
Solid 2,6-dichlorobenzaldehyde (1.1 equ.] is then added and after 2 h, phenyl vinyl sulfide
(1.2 equ.) is added dropwise. After one night, insolubles are filtered and the solvents
20  evaporated. The residue is purified by silica gel chromatography using hexane

mixture/AcOEt 80/20 as eluent to give methyl 2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-
dichlorophenyl)-4-(phenylsulfanyl)- 1,2,3,4-tetrahydro-6-quinolinyl]propanoate 5.

Yield : 81 %.

MS (MH1):587/589/591.

25
Methyl 2-[(tert-butoxycarbonyl)amino]-3-[2-phenyl-4-(phenylsulfanyl)-1,2,3,4-
tetrahydro-6-quinolinyl]propanoate 5a and methyl 2-[(tert-butoxycarbonyl)amino]-3-[2-
(2,6-dimethoxyphenyl)-4-(phenylsulfanyl)- 1,2,3,4-tetrahydro-6-quinolinyl]propanoate 5b
(MS (MH*): 579) can be synthesized according to the same method.
30

1.1.5 Synthesis of methyl 2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-dichlorophenyl)-6-
quinolinyl]propanoate 6:
Methyl 2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-dichlorophenyl)-4-

(phenylsulfanyl)-1,2,3,4-tetrahydro-6-quinolinyllpropanoate 5 (32 g) is solubilized in
35  dioxane (10 ml/g of 5). Water (0.5 ml/g of B) and solid NalO4 (1.1 equ.) are added, and



Hydrol ysis of nethyl 2-[(2,6-dichlorobenzyl)(methyl)amno]-3-[2-(2, 6-

di chl or ophenyl ) - 6- qui nol i nyl ] propanoate 51 is performed as described in

1. 3. 3 anadwQi030%3235 PCT/EP03/03909

2-[ (2, 6-di chl orobenzyl ) (et hyl ) am no] 48- [ 2- ( 2, 6- di chl or ophenyl ) - 6- qui nol i ny
| ] propanoic acid 66. Yield: 65 % M5 (MH): 533/535/537. 10 1.6 Synthesis
of 3-[2-(2, 6-dichl orophenyl)-6-quinolinyl]-2-[(2-

hydr oxybenzoyl ) am no] propanoi ¢ acid 71: Fwdrolysis of net hyl

2-{[2- (acetyl oxy) benzoyl ] am no} - 3-[ 2- (2, 6-di chl or ophenyl ) - 6-

qui nol i nyl ] propanoate 70 as described in 1.3.3 gives

3-[ 2- ( 2, 6-t8¢ epxtyroisvtimed)at §0 °C for 40 h. The solvent is evaporated and the resulting

qui nol i nylrhixBaf (Lexttyeateaxyitie OHg o). dhk msbpitﬂmpm@iscﬁlmtecﬁaﬂd.aftéﬁzvéibcﬁhﬁon Gife %
M5B (MH+): 481/483/485. 1.7 Synthesis

2- ({[ (2, 676TIEHT {ﬁrﬂiﬁf@ﬁW)S&WﬁSH%?lBﬁﬁ?ﬁﬁpéﬁﬂﬁ&&%exﬁe (nzxtere/AcoEt 75/25 as

di chl or ophk@amk,) - 6- qui nol i nyl ] propanoic acid 87: 20 1.7.1 Synthesis of

met hyl _2-{[ (2, Qﬁ% %%%roanlI|no)carbonyl]an1no} 3-[2-(2, 6-

dichlo?ophenyl) 0l i nyl ] propanoate 52: To 0.62 g of et hyl

2- am no- 3-[ 2- (ZMSUuHéhH@Bbﬁﬁ@m?Q) 6- qui nol i nyl ] propanoate 33 in CH2Cl2 (10
nil) are added 0.343 g of 2, 6-dichlorophenyl isocyanate. The solution is
stirred at RT and reduced to the half by evaporation. The solid residue is

filtered and 23Veihgtitteni-PuforatbopybampinRbRdPrehea] i-gdnelingiptopapenic 6a andat

|5 1 ect yStalihinoRtichhiglyca iR (o ROAekBxRitibh-8d over silica gel
usi ng CH2C12/%¥B%§ 99 &yc ﬁ Q The o%taﬁﬁgﬁ § ite powder is once

mor e was hSyRglinK @p@ma{%mg [1\@% (I\ﬁ]ét h§§7)zcan ﬂe&nthesmed according to the same

6- di chl or @agthbd.no) car bonyl ] am no} - 3-[2-( 2,

6- di chl or ophenyl ) - 6- qui nol i nyl ] propanoate 52. 30 Yield: 36 % M (MH):
562/ 564/ 566. 1.7.2 Synthesis of

2- ({[ (2, 6-1d1.6hISyntpsEnf Imeiiny] 2edoBiokDH Ry (2}Grdichyerdiehi?}-6 2pufinolinyl]propanoate
dlchlorophenyl)3§-qU|noIinyI]propanoic acid 87. WO 03/093237 PCT/ EPO3/ 03909
51 Hydrolysis of nethyl 2, 6-di chl oroani | i no) car bonyl ] am no}-3-[2-(2, 6-
d|chIéﬁophenylflﬁiéefﬁ@ﬂbhé1é%ﬁbp&ﬁﬁé@@nsﬁaﬁgmdégﬁﬂﬂﬁéﬁdMnﬂmhgmg)@1ves

2-({[ (2, 6qumahhyldpmpdnmayd 6 ard :mn}mmebanmzm (60) mB-THA2(50 2n]) is added at O °C,
6- dlchlorophenyl) 6- qui nol i n %&p anoic acid 87. 5 Yield: 58 % M (MH):
548/ 550/ 559d the gmgy g iesdired @% h. After evaporation of the solvent, the residue is

2- [ (2, 6- ditahirateahe Az ettt Al <30l aPh enORE-Htid BirstRict B3 i) prtepaadi,c  aci d
8l. filtration.
20 Yield: 89 %.
MS (MH+): 375/377/379.

1.1.7 Synthesis of methyl 2-[(2,6-dichlorobenzoyl)amino]-3-[2-(2,6-dichlorophenyl)-6-
quinolinyl]propanoate 35:

25 To 23.38 g of methyl 2-amino-3-[2-(2,6-dichlorophenyl}-6-quinolinyljpropanoate
33 (.2 TFA salt) in CH9Clg (50 ml) are added, at O °C, triethylamine (22 ml) and 2,6-

dichlorobenzoyl chloride (6.22 ml) dissolved in CHgCly (6 ml). The reaction is stirred at
RT for 2 h. The organic phase is washed with water, dried over MgSO,4 and evaporated

under vacuum. The residue is purified by silica gel chromatography using
30 CH9Cly/Hexane 95/5 as eluent.

Yield: 96 %.
MS (MH1): 547/549/551.



10 Schene 4: HO POCI 6 HO PhCHzBr, \ | PhOH, nBUAN'CI \ \ DWF | \ Cs2CQC3,
~F Toluene. NOH/ N C 0\ 10 11 C 13 N OPh NHBx H3000C NHBoc Hz, Pd/C,
HO Tf 20, worm@paze; TfO CL7 N OPh cl / PhO N PhO N PhO | NPCHEPPHNIG)9 | TFA,
/ C CH3OCHzClZ_ Cl OOC NE6 CHzG¥¥ H 18 H3COOC NHBoc H3COOC NH2 3000C
H 5354 C PhONNaOHJ1 N, \'\' 1 OCI ZHOOCHS81LC I / 1.8.1
Synt hesi s of 2-chloro-6-quinolinol 11: A solution of 2,6-quinolinediol 10
(59g) in PCC13 (21 m) and DM (3.4 m) is 15 stirred for 12 h at room
tenperature, then heated for 1 h at 115 C. The reaction is poured into
water (100 mM) at 0 C and neutralized with a 32 % aqueous NH3 sol ution.
The sol i d lobBaiSyathdsip Cffi2l-[ﬂ,@@@#Prphenmﬁ]@@dnwri’rR-@e@g@hk@,mmayl%ﬁe resul ting
organi ¢ phase iq?lincﬁﬂ@f?ﬁ‘bﬁﬁl%icﬁﬁd@is\/e 2-chl oro-6-qui nolinol 11 as a solid.
No further purification 1s needed. Yield: 98 % 20 M5 (M#): 180. WO

03/ 093237 PCT/ Bfg5yloste§-digdorpbgnasyigminglsd;l¢ (4 p-dichlorophenyl)-6-

6- (benzy! crypjolizylipropaesgitd 32(Q.A€) BZolubilizad $oCHECYAHQP /Ha@h 0o Henh O i nol
11 (5. 45 g ) 8.68Mm .(ﬁ&&g 1r%éht'a?tlr§<qﬁ%&n%&5h%e,mfé)%ﬁﬁﬁd' oL RONREE abdl- 9 9) -

After 15 m nutes ag 0 C,_ benzyl bromde ( ) is added 5 and the reaction
i s stirredHasN BEvAPgatedobhs FeHbmeaaures rhgse is earggtedtyvo tisespdth Aefdid2and
the solid 1@hBi TRbrissnit phbe 8 raghel WAB Peide Viridd RENEBO, abl ehatforfNed under
purification is needed. 6-(benzyl oxy)-2-chloroquinoline 12 is obtained as
a powder . vepwiug: Tigeregidue fgspynigd) by silpe gel glgromatography using
CHyCly /CH30H/NH40H cc (90/10/1) as eluent.
10 Yield: 77 %.

MS (MH*): 533/535/537.

1.2 Synthesis of methyl 2-[(2,6-dichlorobenzoyl)amino]-3-[2-(2,6-dichlorophenyl)-6-
quinolinyl]propanoate 35 and methyl 2-[(2,6-dichlorobenzyl)amino]-3-[2-(2,6-

15 dichlorophenyl)-6-quinolinyl]propanoate 41:
Scheme 2:
[¢] Cl OZN HZN
Y I j
Pt(8)/C
¢ 0 | chon H, o al
0 o]
DIPEA
ON CH, O, - ; N - N
ol o8
o) cl
ON
7~ o NH, ct
2 0 B
cl _0
K,CO
CH,CN o

d HOCl HN
cl
—_—
A spn
(CF;80,),Yb
CH,CN ﬁ/B N
9 B=CO o 35 B=CO O
9 B=CH, Cl 41 B=CH, Cl

1.2.1 Synthesis of methyl 2-[(2,6-dichlorobenzoyl)amino]-3-(4-nitrophenyl)propanoate 7:
To a solution of methyl 2-amino-3-(4-nitrophenyl)propanoate 2 (9.5 g) in CHoClg

20 (40 ml) is added, at O °C, 2,6-dichlorobenzoyl chloride (7.71 g) dissolved in CHoCly (40
ml). DIPEA (2 equ.) is then added dropwise to the mixture at O °C. The reaction is then



1.8.3 Synthesis of 6-(benzyl oxy)-2-phenoxyquinoline 13: To a 50 % (w w)
NaCH solution (10.2 m) is added phenol (0.697 g). After 50 mnutes at
room t enpwoasaexr37 t ol uene (10.21 nm) and 6- (benzyl oxy) - 2- ekirm@pPoseddn®| i ne 12
(2 g) and tetrabutyl amonium (2.062 ¢) are added. The solution is stirred
under argon at 15 reflux for 24 h. Water (5 nm) is added and the sol ution
is extracted with toluene (3 x 10 m). The organi c phases are dried over
MySO4 and evapor at ed under vacuum The residue is purified by silica gel
chr omat ogr aphy using AcOEt/cycl ohexane 20/80 as eluent. The obtained solid
is dissolved in AcOEt and pentane is added; 6-(benzyl oxy)-2-

phenoxy qui mrshi at KTl dpld s rotgittets 758 by agditipe opoliiér The nixtiued g stin@d %r 2 VS

(M) : 32%&@05353%@&9@%&9@%5@ RO B LR BBV NTRLGE fuacaer ding to
the sanme \{rraes 0GR Lol g‘leg%gOB‘%g%g@Na%%e 186(”‘“4;‘“%%‘%@ gﬁgﬂ’lﬁé?%é‘h 13c

)-2-(4-chloro heno U|no ne
6- (benzy tEHF02{I(5R miehd ohetime)witinbiing elriéa &veﬂl\ggﬁ% fiv etapodat@l. (\No, fGrttieet ho
heno ) ui nol i ne §88 13 -(be to )-2-(2,6-dichloro heno )uinoline 396/398
1.8.4 Synt %‘?lsfleﬁﬁ oxy- 6-qui nolinol 14: To a solution of

6- (benzyl oxy) - ZYIﬂHEB@%yC]Ui noline 13 (0.862 g) in CH3OH (10 m) is added 10
% of pall adiu (- reaction is stirred under H2 at room WD
03/ 093237 PCT/ éﬁg% gggﬁ%%?/tu‘gnperature for 1 night. After filtration on
celite and concentration, the residue is purified by silica gel

gg:rg(r)rat ggr2 ﬁg% sﬁhﬁ&lﬁgﬁﬁ&ﬁﬁﬁ [(@bﬁﬂéﬂl&foﬂé‘r{zyﬂ:%ﬁlg §34 %%ﬂi&ioi'}e égg' a‘h%at 238
Conpotjir@ds desc?l:J 8‘9“8 glineet TERIRE 3 rrllt%ﬁo Sl z%lg)r%al}?? @)611 '
met hod. Tablds Qddedopmlwﬁﬂ@dmm@mlp%g)ﬂ 6idiehl@ropdnayhbongdd 1L J)- Bhai noI i nol

izg 21?2 % 1}1%3? ﬁtgrr% %Oﬁé‘ %1%11]6 I‘}]{’%ﬁteéé)% EtQ gn %95330 atgd u’II‘ITg Il‘eISPdcl)lle 1s2 08
placed in CH9Cly (100 ml and washed three time with water (100 ml) dried over MgSO4

and evaporated. The residue is purified by silica gel chromatography using
15 AcOEt/hexane 10/90 as eluent.
Yield: 749%.
MS (MH): 383/385/387.

1.2.3 Synthesis of methyl 3-(4-aminophenyl)-2-[(2,6-dichlorobenzoyl)amino]propanoate
20 8:

Methyl 2-[(2,6-dichlorobenzoyl)amino]-3-(4-nitrophenyl)propanoate 7 (7 g) is
solubilized in CHgOH in presence of Pt(S)/C (5 % in weight). Ho pressure is then applied
at RT for 2 h. The catalyst is filtered over celite and the solvent is evaporated to give
methyl 3-(4-aminophenyl)-2-{(2,6-dichlorobenzoyljamino]propanoate 8.

25 Yield: 100 %.
MS (MH*): 367/369/371.

1.2.4 Synthesis of methyl 3-(4-aminophenyl)-2-[(2,6-dichlorobenzyl)amino]propanoate
8a:

30 To methyl 2-[(2,6-dichlorobenzyl)amino]-3-(4-nitrophenyl)propanoate 7a (8.2 g)
solubilized in CHgCOOH in an ultrasonic bath is added PtO9 hydrate (typical Pt content

79-84%) (0.02g). A Hy pressure of 15 psi is then applied at RT and consummed after 5

min. An other Hg pressure of 10 psis is then applied at RT and consummed after 5-10

min. A Hg pressure of 10 psis is again applied at RT and a stabilization is observed after 5
35 min. The catalyst is filtered over celite under nitrogen and washed with CH3COOH. The



14e 2-(2, 6-dichloro heno )-6-uinolinol 306/308 10 1.8.5 Synthesis of

2- phenoxy-6-qui nolinyl trifluoronmethanesul fonate 15: To a sol ution of

2- phenoxyw6-0g0093281 i nol 14 (0.562 g) in CH2Cl12 (20 m) is adaapo3/mpot di ne
(0.6 m) under Argon. After 15 mnute$’7at O C, trifluoronethanesul fonic
anhydride (0.64 m) is added. The reaction tenperature is allowed to reach
slowy room 15 tenperature. The reaction is stirred for 5 h and washed with
a saturated solution of NaHCO3. The solution is extracted with CH2C12 (3 x
10 mM). The organic phase is dried over MJSO4 and evaporated under vacuum
The residue is purified by silica gel chromatography using AcCEt/ petrol eum
et her 10/ $0lvast ie levagwratedi AQEEt (BI0MA is2@ldkbBiq Merpsid@y 8nd Tospaanidphdesty | bed
in table 3vg@,a&1 bees itieh @sthzatratamMHaWE 200 GRIRVeri$0Hand akiperaded.no

P e B o0 P T o oo o

trifluorongg, hgm@y)d@g@tageﬁ{ggt 15¢ 2-(2-netho heno )-6 uinolin |
trlfluoromethaneéulfonate 400 15d 2-(2,6-dinmetho heno )-6 uinolin 1

trifludronmet handS®i$oWate 430 15e 2-(2, 6-dichloro heno )-6 uinolin I

trifl uoronmet hanes WNifTHna6®/36338840 WO 03/ 093237 PCT/ EPO3/03909 54 1.8.6
Synthesis of nethyl-2-N-(tert-butoxycarbonyl)-acrylate 16: To a sol ution of
met hyl 2-[ (tert-butoxycarbonyl)am no] -3-hydroxypropanoate (7.19 g) in
CH2C12 (15.2vb) Samtheaibdd dnedhyd2-IR,6olichimslydnzofilaninde3-[2NEIBdichBréphenyl)-4t s t hen

added at -50 Goudidfigiradi09B.s AhRinAR, Bty AordBaf ot he reaction

warnmed up to ro tenperature and stirre 0 ours. The solution is

pour edOi nt o i céethy %‘K%6éh?fé@9§enzﬁﬂé?§@npls3 A% Grelichipropheny P42 C12 (3 x 10

n). The Qﬁl%ﬂisﬁlf&lisaﬁ @%,3@4 RetfHHyRFb-0\RindNEfpo g atcay RNREAIRH abRrdhY BESS -
The residuye is sili cadtg% chr omat ogr aphy using

AcOEt / cyc|BREksd ?%]?F afgr‘é‘?”ﬂ%ﬂ’cn in3ehemed- as oil. Yiel d 93 % 10 MBS
(MH): 202. 1. &ieldSyntdhesi s of net hyl

2-[(tert-butox 0] - 3- (2- phenoxy- 6- qui nol i nyl )-2- propenoate 17:
A e i mo 1 hy o

To a solution o qui nolinyl trifluoromethanesul fonate 15 (0.782
g) inl3DMF (20 M) is added pal I adi um acetate (0.0285 g). The solution is

degassed with Af anflo)T3 T “dichl )-4-(phenylsulfanyl

Met hyl - 2- I\I—(tert&%ﬂt oxyca O%)on ?)) acr te 16 enybéLS(p 3nysu anyl) tzy? 4am*rnnl um
chlori de (trepgre$- %@Pmﬂlmp@@&?%ryetaﬂe? (B Eriehlersenzylaming]-Gt[2dA.6f s

heat ed dichlorophenyl}-4-(phenylsulfanyl}- 1,2,3,4-tetrahydro-6-quinolinyljpropanoate 9b (MS

(MH*): 645/647/649), methyl 2-[(2,6-dichlorobenzoyl)amino]-3-[2-(2,6-dimethoxyphenyl)-

20  4-(phenylsulfanyl)-1,2,3,4-tetrahydro-6-quinolinyl]propanoate 9¢ (MS (MH*):
651/653/655), methyl 2-[(2,6-dichlorobenzoyl)amino}-3-[4-(phenylsulfanyl)-2-(1,3-thiazol-
2-yl)-1,2,3,4-tetrahydro-6-quinolinyllpropanoate 9d (MS (MH*): 596/598/600), methyl 2-
[(2,6-dichlorobenzoyl}amino]-3-[2-(3,5-dichloro-4-pyridinyl)-4-(phenylsulfanyl)-1,2,3,4-
tetrahydro-6-quinolinylipropanoate 9e (MS (MH™): 658/660/662) and methyl 2-[(2,6-

25  dichlorobenzoyl)amino]-3-[4-(phenylsulfanyl)-2-(4-pyridinyl)-1,2,3,4-tetrahydro-6-
quinolinyl]propanoate 9f (MS (MH*): 590/592/594) can be synthesized according to the

same method.

1.2.6 Synthesis of methyl 2-[(2,6-dichlorobenzoyl)amino]-3-[2-(2,6-dichlorophenyl)-6-
30 quinolinyllpropanoate 35:
Methyl 2-[(2,6-dichlorobenzoyl}amino]-3-[2-(2,6-dichlorophenyl)-6-
quinolinyl]propanoate 35 is prepared according to the method described for compound 6
in scheme 1.
MS (MH*): 547/549/551.
35



at 90 Cfor 2 h and then poured in ice. The aqueous phase is extracted with
AcOCEt (3 x 15 m). The organic phases are dried over MgSO4 and evapor at ed
to dryneswo o3les328esi due is purified by silica gel chromaPeyrERphg390%si ng
AcCEt / et her petrol eum 10/90 then 40/68 20 as eluent. Yield: 91 % M5
(M#): 421. Conpounds described in table 4 can be synthesized according to
the sanme nethod. Table 4: no | UPAC Nane M5 (M) 17a net hyl
2-[(tert-butoxycarbonyl)aniino]-3-[2-(4-chl orophenoxy)-6-qui nolinyl]-2- 455
propenoate 17b meth [ 2-[(tert-buto carbon 1)am no]-3-(2-nmehho -6 uinolin
|)-2 ro enoate 359 17c nethyl

2-[(tert-but ox;}\é%thﬂo?ﬂ@ﬁadwkﬂ@qobsnmal(ﬂﬂmw&[ﬁd&ﬁph@ﬂ@)@pylerwl)cﬁﬂ nolinyl]-2- 451

ro enoate q:lﬂZIQ) )3 anoate 41 can be s thesmed according to the same method ) )
2-[(tert-but oxycar bon{ﬁ%ﬁ/fi nol - 5{11 , 6- di met hoxyphenoxy)-6- 481 wuinolin

11-2 ro enoat e M78M 35/537
2-[(tert-butoxycarbonyl)am no]-3-[2-(2, 6-di chl orophenoxy) - 6-qui nolinyl] -

490 2- rao enogte 25 0 3 / EP03/ 039 8 Synt hesi s of

ret hyi 52 (cfor COBUIINAT A BT TR iraT e SapaB Ry 2R Tyl )

propanoate 18: rﬁﬂhﬁlphﬁh}ﬂlsulﬁmn}diblp&aﬂimyl}carbonyl)ammo]propanom acid 90.

2-[(tert-bu x o) o ) propenoate 17
(1. 053 g)bﬁ%‘]?ne gﬁ%};yd(fﬁg&nﬁ@ oG BRs RN &#i‘ﬂ’ovleylyé{ﬁ% %. The 5
reaction is st|mp®w1@tlcafb@m1}@mmpmpm®t®ﬁ@er H2 at nosphere overni ght.

After filtratioRe Vel e8fbifieqans 6Q9aﬁ&4a§>ﬁéiymcmthbﬁqﬁmﬁﬁﬁz InfetiRdyidi ed by

silica _gel chromatogrlaphy using fet rol eum 40/°'60 as eluent to
gi ve égnpdﬁﬁﬁhﬁ]ﬁlwp]cgrt{opylé-rltplpendmecarboxylate 42 is deprotected with TFA (see 1.1.6)

but oxycar h@@wle)n@di!hﬁ@fﬁ@(@dlﬁﬁl@ﬁ@h)énﬁ) guiu@inpy-L){((@opanoat e 18 as an oil.
Yield: 82 % :}/Eﬁ Cﬁp n‘%ﬁg ds described in table 5 can be

synt hesi zéﬁpeél']?é‘@ @ ‘6’5’11]8“}“?1 ‘OB Ethod. Table 5: no | UPAC Nane MS (VH+)
18a met hyl 2-[ (Me(HbuBesys8/ho0y| ) ar ni nol - 3-[ 2- (4- chl or ophenoxy) - 6- 457
uinolin |] ro anoate 18b neth 12-[(tert-buto carbon |)am no]-3-(2-netho -6-

uinolin |) ro anoate 361 18c net hyl
2-[ (t 8Pt - bud-8x Ryathrsisydf peathylcl- maz[eza@nbmbnmymmyua ({288 1-[(4-

methylphenyl)sulfonyl]piperidinyljcarbonyl)aminolpropanoate 46:

To methyl 3-[2-(2,6-dichlorophenyl)-6-quinolinyl]-2-{[(2S5)-
piperidinylcarbonyl]lamino}propanoate 45 (.2TFA salt) (0.965g) in CH9Clgy (5ml) are added,
at 0 C, DIPEA (0.97 ml) and p-toluenesulfonyl chloride (0.282 g) dissolved in CH9Clo.

20  The reaction is stirred at RT for one night, then the mixture is diluted with CHg9Clo. The
organic phase is washed 3 times with a brine solution, dried over MgSO4 and

concentrated under vacuum. The residue is purified over silica gel using CH9Clg/CH30H

(99.5/0.5) as eluent to give methyl 3-[2-(2,6-dichlorophenyl)-6-quinolinyl]-2-[({(2S)-1-[(4-
methylphenyl)sulfonyllpiperidinyljcarbonyllaminolpropanoate 46.
25 Yield: 72 %.
MS (MH') : 640/642/644.

1.3.3 Synthesis of 3-[2-(2,6-dichlorophenyl)-6-quinolinyl]-2-[({(2S)-1-[(4-
methylphenyl)sulfonyl]piperidinyljcarbonyl)amino]propanoic acid 90:

30 To 455 mg of methyl 3-[2-(2,6-dichlorophenyl}-6-quinolinyl}-2-[({(2S)-1-[(4-
methylphenyl)sulfonyl]piperidinyljcarbonyl)amino]propanoate 46 in CHgOH (5 ml) are
added 0.8 ml of 1 N NaOH and 1 ml of water. The solution is stirred at RT overnight, and
1 N HC1 (0.8 ml) is added to obtain a weakly acidic pH. Methanol is then evaporated, and
the solid obtained is filtered, washed with water and dried to give 3-[2-(2,6-



uinolin |] ro anoate 18d net hyl
2-[(tert-butoxycarbonyl)aniinol-3-[2-(2, 6-di met hoxyphenoxy)-6- 483 wuinolin

] ro anoaDa308x237 PCT/EP03/03909
met hyl 2-[ (tert - but oxycarbonyl )am no] -#® [ 2- (2, 6-di chl orophenoxy) - 6- 491/ 493
uinolin |Ii ro anoate 15 1.8.9 Synthesis of nethyl

2- am no- 3- ( 2- phenoxy- 6- qui nol i nyl ) propanoate 53: A solution of 0.737 g of
met hyl 2-[ (tert-butoxycarbonyl)am no] - 3-(2-phenoxy-6- quinolinyl)
propanoate 18, trifluoroacetic acid (1 m) and a drop of anisole in CH2C12
(6 m) is stirred at 0 C under argon. The reaction tenperature is allowed
to reach sliduprprhaylrGamnobngk?di(@Plel-I4nd the solution is stirred at this
t enper at urngethPibhén ifeRAgSd B i idy8qign. dil uted in AcCEt
(6 mM) and thgﬂbm' x%haﬁﬁgr}y?blr}l%utrgﬁ zg%ﬂy\?ma?%ﬁ%ﬁ%% (Sd(??. The aqueous phase
is extracted witfdatE (4 x 5 nmM). The organic phases are dried over
MySH4, filteredvanduepweeasabeo. The obtained residue is purified over
silica_gel using (CH2Cl12/ CH3OH 90/10 + 5 % NEW as eluent to give nethyl
2-am nd-3 25 (2-phenoxy-6-qui nolinyl)propanoate 53 as an oil. WD 03/093237
PCT/ EP03/ 03909 Synthes¥s afl2df{(2 $bdiebloMphéiiHdtho:3RRethleBelatiry3tBeBi6s of met hyl
2-[(2, 6-dichlor k NQJ - 3= (2= : uinolinyl) 5 propanoate 54:
To a solution o@gﬁn%ﬁ%/{%a@n%alﬁlﬁggél%ﬁ%éﬁgﬁ)(%i/@%&]qw nol i nyl ) propanoate 53
(0.363 @) in CHramends6édiy sypidiesizest apsarding tedéham. Nagm( Bulb3d¥o%d)) 32, A er 15
m nutes, 248s-4i76 R aHaphetytaRs RAREERINdO8, KLi2hlarBivtl, dsSiRaaad; fod i
solution is stirred for 6 h at' room tenperature. Aftéer addition of NaHCO3
(5 m L0 t Heansiyeetien sherrepqunddg infe eaparndi?O%t 0 cH2c12 (3 x 10 m). The
organi ¢ phases wmsevHt):e81 069 MgSO4, filtered and concentrated. The
obtained residue is purified over silica gel using AcCEt/petrol eum et her

10/90 then 60/40 as eluent to give nethyl .

2-[ (2, 6- dilchl orybénstsydf)2aiid, AalictBoroRerphiiineityA)6minnl 13012t (By8-Jichlproppamdaée 54.
Yield: 91 % 15 fM'E*'A' 1.3 11 Synthesis of 2-

[ (2, 6-dichlor obqe%@gy ] %&a%%?aglg;ﬁ%z phenoxy- 6- qui nol i nyl ) propanoic acid
81: MibPhyl 2-[ (Zhemgi3thl or obenzoyl ) am no] - 3- ( 2- phenoxy- 6- qui nol i nyl )
propanoate 54 i : -1 ), NaOH 1IN (0.914
m) and water ( QoM t enper at ur e for
s dvapor ated under

The organic

1.5.1 Synthesis of methyl 2-[(2,6-dichlorobenzyl)(methyl)amino]-3-[2-(2,6-
dichlorophenyl)-6-quinolinyljpropanoate 51:
To 100 mg of (methyl 2-[(2,6-dichlorobenzyl)amino}-3-[2-(2,6-dichlorophenyl)-6-
20  quinolinyl]propanoate) 41 in CHgOH (2.3 ml) are added, at 0 °C, NaHCOg (1 equ.) and

CH3l (1 equ.). The reaction is stirred for 1 h at 0 °C, and then at room temperature for 2
days. The solvent is evaporated and CH9Clg (10 ml) is added to the residue. The solution
is washed with water, brine, again water and dried over MgSOy, filtered and evaporated.
Due to an incomplete reaction, the protocol is repeated using a tenfold excess of NaHCOg

25 and CHgl in MeOH (5 ml). After a similar work-up, the residue is purified by silica gel

chromatography using hexane/AcOEt 90/10 as eluent to give methyl 2-[(2,6-
dichlorobenzyl)(methyl)amino}-3-[2-(2,6-dichlorophenyl)-6-quinolinyljpropanoate 51.
Yield: 43 %.
MS (MH*): 547/549/551.
30



vacuum The resulting residue is washed wwth 5 ml of pentane to give
2-[(2,6 25 dichl orobenzoyl )am no] - 3- (2- phenoxy- 6- qui nol i nyl ) propanoi ¢ acid
81 as a wWDtog/opmaemer. Yield: 82 % M5 (MH): 481/ 483/ 485 PCI/FEPoBy3dhesi s of
2-[ (2, 6-di chl orobenzyl ) oxy] -3-[2- (2, 65di chl or ophenyl )-6 30

qgui nol i nyl ] propanoi c acid 91 and 2-[ (2, 6-di chl orobenzoyl )oxy]-3-[2-(2, 6-

di chl or ophenyl ) - 6-qui nol i nyl] propanoic acid 93. WO 03/ 093237

PCT/ EPO3/ 03909 57 Scheme 5: H ~ i e(oHlz \ O\ \ \ &G OM., CHzC zZ C
Pd(PPh3)4, NaHCO2 I \ \ C / N Toluene, BOHNC / NI \ 20 G 12 19 C
H3000C NHBoc H3000C OH TfO C N IHBo COOCH3 TFA, CH Cl Tf20, cHzClz | [ |/
\ 16 | C laﬁl‘zs diyatlresis of 2-[(26-diqhlerolpzgiaiethyllaminod-B-2t (2 Grdiglogphenyl?® CI  Cl

IV 1\ ci DA plpkdl oGl o NaCH I N MaCH O N - 20 CHBOV. -~ |
NaH, Ag20, ove TR piopndt of 55 H30000 OH 56 D16 91 C C yCl Cl

Cl oci O N NIHyde‘filYElF eﬁrﬂeﬁfz’b% ff?tﬁi:dlﬁk}}orﬂaeﬁéﬂ)@n@hy@afen e 0 |\ HOOC 0

j i 57 WicHlo®8hé&dyl)-6-quinolinyl)propanoate 51 is performed as described in 1.3.3 and gives
5  2-[(2,6-dichlorobenzyl)(methyl)amino]-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]propanoic
acid 66.
Yield: 65 %.
MS (MHY): 533/535/537.

10 1.6 Synthesis of 3-[2-(2,6-dichlorophenyl}-6-quinolinyl]-2-[(2-

hydroxybenzoyl)aminolpropanoic acid 71:

Hydrolysis of methyl 2-{[2-(acetyloxy)benzoylJamino}-3-[2-(2,6-dichlorophenyl)-6-
quinolinyllpropanoate 70 as described in 1.3.3 gives 3-[2-(2,6-dichlorophenyl)-6-
quinolinyl]-2-[(2-hydroxybenzoyl)amino]propanoic acid 71.

15 Yield: 67 %.
MS (MH*): 481/483/485.

1.7 Synthesis of 2-({[(2,6-dichlorophenyl)amino]carbonyl}amino)-3-[2-(2,6-

dichlorophenyl}-6-quinolinyljpropanoic acid 87:

20 1.7.1 Synthesis of methyl 2-{[(2,6-dichloroanilino)carbonyljamino}-3-[2-(2,6-

dichlorophenyl)-6-quinolinyl]propanoate 52:

To 0.62 g of methyl 2-amino-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]propanoate 33
in CHoClg (10 ml) are added 0.343 g of 2,6-dichlorophenyl isocyanate. The solution is
stirred at RT and reduced to the half by evaporation. The solid residue is filtered and

25  washed with CHoCly and hexane to give a white powder that is recrystallised in hot
CHg3CN. The compound is purified over silica gel using CHyClg/CH30H 99.5/0.5 as
eluent. The obtained white powder is once more washed with CH3CN to give methyl 2-
{[(2,6-dichloroanilino)carbonyllamino}-3-[2-(2,6-dichlorophenyl)-6-quinolinyllpropanoate
52.

30 Yield: 36 %.

MS (MH1): 562/564/566.

1.7.2 Synthesis of 2-({[(2,6-dichlorophenyl)amino]carbonyl}amino}-3-[2-(2,6-
dichlorophenyl)-6-quinolinyllpropanoic acid 87.



1.9.1 Synthesis of 6-(benzyl oxy)-2-(2,6-dichlorophenyl)quinoline 19: 5 To a
solution of 3g of 6-(benzyl oxy)-2-chloroquinoline 12 in toluene (294nl) is
added Pd(WwBh3)p#32671 g). After 30 mi nutes, a solution of PCT/EP03/03909

2, 6-di chl orophenyl boronic acid (4.225g) in methanol (186 ml) and 120 m of
a saturated aqueous solution of NaHCO3 is added. The reaction is heated
under reflux for 4h. After evaporation, the aqueous phase is extracted
with AcOEt (3x20ml). The organi c phases are washed with brine, dried over
10 MpSH and evaporated to dryness. The residue is purified over silica gel
using AcCOEt/petrol eumether 5/95 then 10/90 as eluent to give

6-(benzy| oxy) - Hyd2elgsis df wlathyt 2R 6 yichipromoline earbOnmdlsimamo} i-12-2¥-el d : 62 %

M5 (MHH) : Lo 9 f

2-(2. 6. di ¢ @gm%ﬂérgrﬁ/ ?%%éﬁxpﬁtgﬁﬂéo%@%%?& desél%?éd iA- 123 §¢%Q%~°{ 1&.62

6- (benzyl o%tglyompl(lezl agiedeasPGHemo) éd?ﬁ%ﬁrdq@ﬂ@@pb@@ GyuineigipCIRnoc20 Nl )
are added,aetiig® C, 20 M of BBr3 (1 Min CH2O 2) The solution is stirred
for 1 5 at oo H]%)enperature Water (20 m) is added and the resulting
soluti8n is al KAFFPE% with 1 N NaOH The aqueous phase is extracted with
AcCEt (3 x 20 mi$ (Mihe 508 gEB0/652.phases are washed with brine, dried over
MySO4 and evaporated. 2-(2, 6-dichl orophenyl)- 6-quinolinol 20 is obtained
as a yellow solid and is used without further purification in the next
step. 10 Vi-2| d:Syn@geshof 2ME., ¢-Mi¢h]orox@@oyllkndnd-HPaplireeks 6afuinolinyl)propanoic
2-(2,6-dichl orophegy!)-6-quinolinyl trifluoronmethanesul fonate 21: To a

sol ution of 2-(2,6- di chl or ophenyl )-6-quinolinol 20 (1.9 g) in CH2C12 (20
m) i40 15 adde??hﬁvlﬁl‘ldl ne (1.6 m) at roomtenperature. After 5 ninutes,

trifluoroacetlc aC|d(17rr1) IS added at 0 C solution is rredfor
2 hat 0 C and s t ed s®ludlQ Naielﬁmmé@ rhof, nd Gl €

aqueous phase is act ed -Wh The M@anl C phases are
washed with brine, aver Na2 cevapor drynes he ™
resulting solid 21|$oused in the next step with her Wm

20 Yield: 100 % M (MH): 422. 1.9.4 Synthesis of ¥t h{l OPh
2-[(tert-butoxycarbonyl)am no] - 3- [2 (2, 6-di chI orop ﬁwl)H@ooc

qui nol i nyl ] - 2- pr.epenaat e 22; 2 Omtd, B, sl _u coacH,
2(26dich|oroﬁﬁgyl)- inh%nfthaa&uﬁgnate ’
in DVF (15 ml) are added : Ntz

but oxycar bonyl ) -acryl ate 1‘6 tetrabutyl amm?ﬁ um (0 57 g) and N

The solution is degh for 20 m mé%es r{and Pd( 2 P{36./
added. The sol utjred 1§ at .90 wat ¢
added. The aqueowi¥$°hha CH,Cl, o o
NEt,, CH,Cl,
18 H,CO00C” ~NHBoc H,Cco0C s NH,
» PhO /N
NaOH}:C(;N), . o cl

1.8.1 Symthesis of 2-chloro-6-quinolinol 11:
A solution of 2,6-quinolinediol 10 (5 g) in POClg (21 ml) and DMF (3.4 ml) is

15  stirred for 12 h at room temperature, then heated for 1 h at 115 °C. The reaction is
poured into water (100 ml) at 0 °C and neutralized with a 32 % aqueous NHg solution,
The solid obtained by filtration is washed with acetone, and the resulting organic phase is
evaporated to give 2-chloro-6-quinolinol 11 as a solid. No further purification is needed.
Yield: 98 %.
20 MS (MH*): 180.



30 extracted with AcOEt (3 x 10 ml), and the organi c phases are washed with
water (2 x 10 m), brine and dried over MgSO4. After evaporation under
vacuum twe osmesi2due is purified over silica gel using Ac@ET/Epet/exsheum
ether 20/80 as eluent. Yield: 77 % &5 (MH): 473. 35 WD 03/093237

PCT/ EPO3/ 03909 59 1.9.5 Synthesis of nethyl

3-[2-(2, 6-di chl orophenyl ) -6-qui nolinyl]-2-hydroxy-2- propenoate 23: To a
solution of 2-[(tert-butoxycarbonyl)am no]-3-[2-(2, 6-dichl orophenyl) - 6-

qui nol i nyl]-2-propenoate 22 (0.48 g) in CH2C12 (2 nil) are added at 0 C two
drops of 5 anisole and 1.6 m of trifluoroacetic acid. The solution is
stirred for 2 h and a solution of NaHCO3 saturated is added to reach a

basic pH. {The aggﬁg&gi% &?ﬁg%@ﬁ_@ﬁg}%ﬂg R 12AcCEt (3 x 10 nil). The

organi ¢ phases are wash rine, dried over MgSO4 and concentr ated.
The residue is TRestrbdtion ¢fi?-shieTeabrarinebng] M5 #i g jir D 300 mikis added, at 0
di chl or ophenydshnf chitHonalel (NY.blg). 2xfiy A5 Phutes R OPENBEHH] Bd3midel@ nfl) & £ide@3 %

MS (M) : 37 1.9,6 Synthesjs nmet hyl )
Ao NS 6 e Eegtme A A BT Fo temperass Jiriep o0 s then addedr, 4
sol uti on ahdrithé bylld @thided & Miatedcahdivagheanyill) p&rtand. Nol furthkl prifiopdonxsy/ - 2-
propenoate 2 .38 i oH (2.m),.s added, at 0 C NaBH4 (36 ng). The
sol ution insee(§65 [ gf@%rff%og}’)[%%ﬁgfqggq%?gzlgds g@ia%ﬁel S aoqo“ﬁgﬁCCB and then, a
solution of 1 Nitld(M % e added until pH= 11. The aqueous phase is
extracted with e+ 374 10 nil). The organic phases are washed with
brine, dried over |vg§o4 and concentrated. The residue is 20 purified over
silicd0gel using AcOEt/petrol eum ether 30/70 then 35/65 as eluent to give
Vel t: 65 5 N (N e Moty
i eld: 0 ; : . 9. nt hesi s nme
> (2. 6-di ol orGEsTO ey faafrsahitsnd1 by BrastinSayFie Q55 onbferi?
pr opanoat eninfites B réors tdripdraiureftolehd 110.21 ml) and 6-(benzyloxy)-2-chloroquinoline 12
3-[2-(2, 6-4i.chl enyl)-6-qui Lhyl ] -2-.h oxypr.opangat e, 55, (0. 159 @)
and a- br or‘%%ﬁ%?%ﬁ?@%%nﬂo%n%?%%%é E]gf)e adde e(sélggogﬁsi %lrlresd% é&rgf?a of
NaH (60 Y%rdiwplor 8# dn WatemP mali &l added pnd tee SAGRBN(I6 eti@actgd withiHelu8Re Sat @i on i s
stirred fail). Irheicgini@bhdsee ard @mgaesvat Mg8O 4 Andababoried usdbtidcain0ThNaHCOB i s
added. The aqueous phase is extracted with AcOEt (3 x 10 ml). The organic
phases ar écsiiagisarified Ry wilica gel chrgmatograrhy uging ot frayclehexame20d8@eer MySO4.
After conGank.atHetbtaih&®solidas ldie6lveSinPAVOR 2 Jeit6R 194 &dedS Bl(b&RyB&Y)-4Si NY
AcCEt / pet r gl eum et her %g/ 90 _t_@e{\n 15/ 85 as
prhenoxyquinoline precipitates as a white powder.
20 Yield: 70 %.

MS (MHY): 328.

Compounds described in table 1 can be synthesized according to the same

method.
25 Table 1:
n° IUPAC Name MS (MH1)
13a  |6-(benzyloxy)-2-(4-chlorophenoxy)quinoline 362
13b  [6-(benzyloxy)-2-methoxyquinoline 266
13c  |6-(benzyloxy)-2-(2-methoxyphenoxy)quinoline 358

13d  [6-(benzyloxy)-2-(2,6-dimethoxyphenoxy)quinoline 388
13e 6-(benzyloxy)-2-(2,6-dichlorophenoxy)quinoline 396/398

1.8.4 Synthesis of 2-phenoxy-6-quinolinol 14:
To a solution of 6-(benzyloxy)-2-phenoxyquinoline 13 (0.862 g) in CHzOH (10 ml)

is added 10 % of palladium on C (10 %). The reaction is stirred under Hg at room



| uent to give nethyl

[ (2, 6-di chl orobenzyl ) oxy]-3-[2-(2, 6-di chl orophenyl)-6-quinolinyl] 35

opanoatwo038/09328y 03/ 093237 PCT/ EP03/ 03909 60 Yield: 70Pva/nves/¢3vbdr): 534.

9.8 Synt hesis of 53

[ (2, 6-di chl orobenzyl ) oxy]-3-[2-(2, 6-di chl orophenyl)-6-quinolinyl] 5

opanoic acid 91: A solution of nethyl

2-[ (2, 6-di chl orobenzyl ) oxy] -3-[2-(2, 6-di chl orophenyl )-6- qui nolinyl]

propanoate 56 (0.123 g) and 1 N NaOH (0.236 nil) in a mxture of

acetonitrile/water (3 m / 0.14 m) is stirred for 3 h at roomtenperature.

Af t er additeinperagdire fer 1 0ighd. KiSOfilteadlontdnoselife3any qoncerteativnk therresiflge is purified

concent r atigdschhe &gy AR m@%uagsAé&E%é&&}@&Iﬁ@tﬂ&rtﬂaé@@ (Ebigbr 6 g M) . The

organi ¢ phases are washe brine, dried over 4 and evapor at ed

under vac fGHPOTRS 2riEPauECiWindapkle aF o otbHpC12 and 2-1(2,6-

di chl or obenzyl )yaxyM] 6Bed, 2- (2, 6- di chl or ophenyl ) - 6- qui nol i nyl] propanoic acid
. . , . _ 0 _

gyl/n![ ﬁe ib;aloped Mg?Mﬁﬂ\A@lsge powder. Yield: 69 % 15 M5 (MH): 521. 1.9.9

1-{[ 2- (2, 6-di chl or ophenyl ) - 6- qui nol i nyl ] net hyl } - 2- met hoxy- 2- oxoet hyl

2, 6-di chl or obe |

3.[2-(2, 6-di chlr%"(r?go‘%)%nﬂl e;r‘ia“b%& no%.tlen%?T“E i‘é‘ltﬁg%zegx%?ﬁ?rglp%8§?e SEBE (0. 104 g)
in pyridineethedm ) is added 2, 6-dichl orobenzoyl chloride (0.2 ni). The
solution is stiffpgth.for 6 h at room tenperature. A saturated sol ution of
NaHCC3 (10 m ) [TS addgd: The aqueous_ptiase s extracted wtir AcCft (3 x 10
m). The orgapicBphases are washedURAEWNamd ne  dri ed oveMWMEMA land

evaporated. The regi 6l UL (4-shioRPhéddS e lfBngver silica gel ushng
AcCEt / pet r ol euB erner (10790 to 20/ 80)] as efuent. 25 Yi¢tdt p M5

(MH+) : 550. 1.9 1k#bsy d-medhoxyquinolinol 176
2-[(2, 6-di chl of obgpz0y 4 1203y bidenbdy) G- Qs Bl opheny! ) - 61 quisagl i ny! |

propanoi ¢ aci d[937 30710 a sotutron of
1-{[ 2- (2, 6- di chlLo¥4sphetr(A.§-dBnethprphepgy)-Rrialinob. net hoxy- 2298xaet hyl

2, 6-di chl or obenzogf.e d@@.dgeiaﬁjrg])hén@@(h_@mﬂﬁlﬁﬂare added] #6/80& | 1 nl of
LIOH (1 M and 0.5 of HZ0Z (30 99 . The sotrution 15 then stirred at room
tenmperdture for 18 h. After addition of 10 M KHSO4 (10 %, the THE is

evapor at ed. sﬁhes@%wm@m 8- lﬁﬁuhgpﬁrmowrﬁéahéce@ﬁtfoﬂa%e %510 nl). The
organi ¢ phases ’%ra?sdﬁ\@ﬁ&?gf &? §H0?94?(ygéz gﬁm'\(%%%?%@v%‘{%g% t ed

under vacuum The resi due | I n pentan 3237
PCT/ EPO3/ GB%idéhe (65 ml) under Argon After 15 minutes at 0 °C, tnﬂuoromethanesulfomc

[(2,6-dic ry.n%ﬁzgggg&)oég r)nﬂ)g L&(ise?i[ %ﬁé ?éagfi(gﬂ Pewl E&Bpeelgghlz)wed BUIAE isl'c’)]%//iy]room
pr 0pan0| Cc ac as a
15  temperature. The reaction is stirred for 5 h and washed with a saturated solution of

NaHCOg. The solution is extracted with CH9Clg (3 x 10 ml). The organic phase is dried

over MgSO,4 and evaporated under vacuum. The residue is purified by silica gel

e
2
pr
1.
2-
pr

chromatography using AcOEt/petroleum ether 10/90 as eluent.
Yield: 87 %.

20 MS (MH™): 370.
Compounds described in table 3 can be synthesized according to the same
method.

Table 3:
n° JUPAC Name MS (MHH)
15a _ [2-(4-chlorophenoxy)-6-quinolinyl trifluoromethanesulfonate 404
15b _ |2-methoxy-6-quinolinyl trifluoromethanesulfonate 308
15¢c__ {2-(2-methoxyphenoxy)-6-quinolinyl trifluoromethanesulfonate 400

15d  |2-(2,6-dimethoxyphenoxy)-6-quinolinyl trifluoromethanesulfonate 430

15e _ [2-(2,6-dichlorophenoxy)-6-quinolinyl trifluoromethanesulfonate 438/440




white powder. Yield: 93 % M5 (MH#): 534. 5 1.10 Synthesis of
2,6-dichloro-N[2-[2-(2, 6-di chl orophenyl)-6-quinolinyl]-1-(1H

t et raazolwb-0g03eshyl | benzam de 126. Schenme 6. Cl \ Cl Cl pNTEHPOzI®OoDec Cl N
2/INH3~O0OC OCl HOHHNH 38008 122C C A ~so,all d N2/
sn((CH2)3CH3)2 C N pyridine 0 C OCI 58 NCHI NN/ 126 NHC NNH C
/10 1.10.1 Synthesis of

N-(2-am no-1| -{[2-(2, 6-di chl orophenyl) - 6-qui nol i nyl ] net hyl }-2-

oxoet hyl ) -2, 6-di chl orobenzam de 122. 2-[ (2,

6- di chl or obenzoyl ) am no] - 3-[ 2- (2, 6-di chl or ophenyl ) - 6- qui nol i nyl ] pr opanoi c
acid 38 (2.88 @YﬂﬂWSBrOfmﬂ@lﬂiB-(mbthmmml)ﬁerylﬁe@1@ NEt3 (0.54 m) and
et frhy)leratcnlrorof %0/H ShidorHettly 1)2%{ o t?rnbma)cﬁﬁheps@@dfs uiraﬂo%@e @l1g hi s
gaseous N ?ﬁ élcé(gm%e r%%?( ureﬁlnsllosf ﬁs%l GDI%:) {r\ﬁé:](’)n(ﬁb%éLrﬁl te era udtre
After one apigitc, LﬁﬁerAfg%hdAﬂ@erléﬁo‘ x&ﬂﬂdtw-.ﬁdsand e seRtion Walrfhed ldE,to Eé’tﬁﬁl dried

d t 60 C d CH3OH
(a5 B2 Vom0 o AR b O sl 52 B Shea R il e
qui nol i nylPPast wwagtsémf@t Glod3 & 19i eh ThesBersanhares ﬂezdn ver MggOazmdo,

2.6 ai chi STARAT] 2 ams o M8 A oD M Bl dprdimacbertnrusiiR oS O

qui nol i nyIﬁC@ﬂhW?lbbmm%éS(Bss emenhtO@{eutﬁ ahoibf
N- ( 2- am no- 1- { [Ra§-2FHodi chl or ophenyl ) - 6- qui nol i nyl ] net hyl } - 2-
oxoet hgl) 2, 6- dlscH\I/Ior]obenzam de 122 (1.09 g) in pyridine (9 m) is added p

1.8.7 Synthesis of methyl 2-[(tert-butoxycarbonyl)amino]-3-(2-phenoxy-6-quinolinyl)-2-

propenoate 17:
To a solution of 2-phenoxy-6-quinolinyl trifluoromethanesulfonate 15 (0.782 g) in
DMF (20 ml) is added palladium acetate (0.0285 g). The solution is degassed with Argon
15  for 30 minutes. Methyl-2-N-(tert-butoxycarbonyl)-acrylate 16 (1.065 g), tetrabutyl
ammonium chloride (0.706 g) and NEtg (0.342 ml) are then added. The solution is heated

at 90 °C for 2 h and then poured in ice. The aqueous phase is extracted with AcOEt (3 x
15 ml). The organic phases are dried over MgSO4 and evaporated to dryness. The residue
is purified by silica gel chromatography using AcOEt/ether petroleum 10/90 then 40/60
20  as eluent.
Yield: 91 %.

MS (MH*): 421.
Compounds described in table 4 can be synthesized according to the same method.
Table 4:
ne IUPAC Name MS (MH*)
17a |methyl 2-[(tert-butoxycarbonyljamino]-3-[2-(4-chlorophenoxy)}-6-quinolinyl]-2- 455
ropenoate

17b |methyl 2-[{tert-butoxycarbonyljamino]-3-(2-methoxy-6-quinolinyl}-2-propenoate 359

17c¢ jmethyl 2-[(tert-butoxycarbonyllamino]-3-[2-(2-methoxyphenoxy)-6-quinolinylj-2- 451

propenoate

17d jmethyl 2-[(tert-butoxycarbonyl}lamino]-3-[2-(2,6-dimethoxyphenoxy)-6- 481
quinolinyl]-2-propenoate

17e |methyl 2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-dichlorophenoxy)-6-quinolinyl]- 490
2-propenoate

25



5 tol uenesul fonyl chloride (583 ng) at RT. The solution is stirred at 80 C.
After one night, 120 ng of p-toluenesul fonyl chloride are added again to
the m xt Wwe 0aw9xI7to drive the reaction to conpletion. TRETEPHHOION i S
heated at 80 C for one additional day$s The organic phases are evaporated,
AcCEt and a small anount of CH2Cl2 are added. The organic phases are
washed 3 tines with water, one tine with a solution of NaHCGO3, dried over
10 MgSH and evaporated to dryness. The resi due so obtained was purified
over silica gel using CH2Cl2/ CH3CH (99.25/0.75) as eluent to give

2, 6-di chl oro-N-{1-cyano-2-[2-(2, 6-

di chl or ophie®gl )SyBtlgpsisrgimeatkyl] 2 kteyt Buiexyzarbodel) 8ino]Y3-€2-gherhy %o-quiBol(yiH)
514/ 516/ 518. ]p?%ﬂﬁg Syt hesi s of

2, 6-di chl oro- N\ 2 6- di chl or ophenyl ) - 6- qui nol i nyl ]-1-(1H

tetraazol - 5- yl )@t%%qh]ﬂbféhfzfamfaﬁl 2 figrt-ngroxycarbonyl)amino]-3-(2-phenoxy-6-quinolinyl)-

|2d2 dl5chl O -ProPeckt€ YNQ:-cbalg &eﬁiﬂbphqupg%m )106/5 Eliulbd‘QJek'@:Yllb% hnhe}l ginlz?m
and di ut y i nng%a %Iqeé g%%?%te%eﬁgtﬁﬁgi%dg |aorrr11t°|g g?é%‘ga{ Aft% atl(’

over ni ght ,ovthefiteemapamabetativid eie residutB pudifedngsdilidai g&gcﬁrﬁﬁiaﬂdgﬁap}@' uyiid f i ed

tw ce over, sin e ti.ne 2C12/ CH3 85 el uent and the
second ti ne%éﬁ?gﬁ(eag%ﬁq} %8%; th‘H BEIVE SOPROYR E‘eéiygzgﬁ?ﬁ oro- N-
[2-]2-(2, &wmwhmpmd}wmybl)s Gl-gmrrwj'-ﬁﬁyiu]lelihyo Prbpamba@a#ods & yil.) et hyl | benzami
de 126. Yield: aXko 25 M5 (M) : 557/559/561. WO 03/093237 PCT/ EP03/ 03909
63 1.11 Synt heS|s %

3-[ 2- (9, 6- di chINsp E¥HENGLS- 6- qui nol i nyl ] - 2- {[ 3, 4- di oxo- 2- ( propy! ani no) -

1- cycl obut en- 1- yI]am no}propanmc acid 198 Scheme 7. \ ¢l \ CI HsC CH3 |

CHH3IC C NoO 3 HC~/NHZ| OO MO NHZ Mo H 33 0 116 OO
\ C cc C C @Woaqu dR%Fahe\i injablg § campg syhesized aceyrdipgde Kgrawpe
method.
Table 5:
n° IUPAC Name MS (MH™)
18a [methyl 2-[(tert-butoxycarbonyljamino]-3-[2-(4-chlorophenoxy)-6- 457

quinolinyl]propanoate

18b_|methyl 2-[(tert-butoxycarbonyl)aminol-3-(2-methoxy-6-quinolinyl)propanoate 361

18c |methyl 2-[(tert-butoxycarbonyljaminoj}-3-[2-(2-methoxyphenoxy)-6- 453

quinolinyl]propanoate

18d |methyl 2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-dimethoxyphenoxy)-6- 483

quinolinyl]propanoate

18e |methyl 2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-dichlorophenoxy)-6- 491/493

quinolinyl}jpropanoate

15
1.8.9 Synthesis of methyl 2-amino-3-(2-phenoxy-6-quinolinyl)propanoate 53:
A solution of 0.737 g of methyl 2-[(tert-butoxycarbonyl)amino]-3-(2-phenoxy-6-
quinolinyl) propanoate 18, trifluoroacetic acid (1 ml) and a drop of anisole in CHoClg (6
ml) is stirred at O °C under argon. The reaction temperature is allowed to reach slowly
20  room temperature, and the solution is stirred at this temperature for 2 h. After

concentration, the residue is diluted in AcOEt (6 ml) and the mixture is neutralized with
NaHCOg (5 %). The aqueous phase is extracted with AcOEt (4 x 5 ml). The organic phases

are dried over MgSOy, filtered and concentrated. The obtained residue is purified over

silica gel using (CHoCly/CH30H 90/10 + 5 % NEtg) as eluent to give methyl 2-amino-3-
25  (2-phenoxy-6-quinolinyl)propanoate 53 as an oil.



HO HOO 123 0 198 5 1.11.1 Synthesis of nethyl

3-[2-(2, 6-di chl orophenyl ) -6-qui nolinyl]-2-[(2-isopropoxy-3,4- dioxo-

| - cycl obuweres/93eB) am no] propanoate 116. To a sol uti on of mWETHPL3/03909

2-am no- 3-[2- (2, 6-di chl orophenyl ) - 6-qd nol i nyl ] propanoate 33 (2TFA salt,
1.51 g) in CH3OH (15 m) cooled wth an ice bath, are added 0.96 ml of

DI PEA and 495.6 ng of 3.4-diisopropoxy-3-cycl obut ene-1, 2-di one. The
solution is stirred 10 overnight at RT. The solution is evaporated and the
resulting residue is purified over silica gel using CH2Cl12/ CH3CH
(99.2/0.8) as eluent to give nethyl 3-[2-(2,6-dichlorophenyl)-6-

qui nol i nyl ] - 2- [Yigldi 89p¢-opoxy- 3, 4- di oxo-| - cycl obut en- 1-yl ) ani no] pr opanoat e
116. Yield: 57 s qfg+:Mg9" ) : 513/515/517. 15 1.11.2 Synthesis of nethy
3-[2-(2, 6-di chl orophenyl)-6-quinolinyl]-2-{[3, 4-di oxo-2-

(propyl am no) - 1- cycl obut en- 1-yl ] am no} propanoate 123. To net hyl

3-[2-(2, 6- plsqbl SFRRANN ety B (DGl ditMblobéndo§Farh$BPS ¥n§<_ry”6— 2 -
cyclob t en- yogan1nokgropa%oa%e 116 (690 ng) in E}B ?ﬁarejgdded
132 A of n- Pine. After addition of DWVF (15 n1) the solution is
stirred at RT omes mlghbn oflinettgY 2patias-Bap-phtn &Gy giolig) profdbate s OL8B3t hat

i's dil utedyihcyaice (5(AHnbbd ardde issdddel Rkt 3 R ESNNYNhster NIk ol fil tered,
washed wit lmaP%r%{Len wﬁth %§CH1 di |l uted ?% DI\IEg ang? n- propyl ami ne (150

gl) is addéchlpwplenwtearboryletderddd ©r24il onkt trgplded.i Bre. soldtonge ktitred foriésh st taomed
at RT for té&pbratﬁﬂeenftaowda@bn SN HED-£ (6. mPMhe h§ueiadizsé txaadtel kx@thr esul ting

solid s t ed with mater nd, dri Th urlfled
by HRL NEFeaun e IO GRS PetEr e Jisu s Mesp iR R evcheke

m nut es gr’ﬁﬂ:l Mhinkd %dt@%@@ﬁhﬁé’c%%r 5{11&5@.9 ubidASH 1 Ph&roldum %%/9§men
evapor at ed er 1s adde Ssi due.” The resulting solid is
filtered a(?ﬂji ﬁSéh,l to &V@@eﬂg{l %y{fz 6- dlchlorobenzoyl)amlno] -3-(2-phenoxy-6-quinolinyl)
3-[2- (2,61ﬂbpmhnm@$henyl) 6- qui nol i nyl]-2-{[3, 4-di oxo- 2- (propyl am no) - 1-
cycl obuten-1 yL% ﬁnbgg}propanoate 123. 5 Yield: 10 % M5 (MH):

513/ 515/ 517. 13”5yt hesi s of

3-[ 2- (13, 6- di chl ¥BAFHERWOPB- 6- qui nol i nyl ] -2-{[ 3, 4- di oxo- 2- (propyl am no) -

1- cycl obut en- 1 yI]anino}propanoic acid 198. 10 The basi ¢ hydrol ysi s of

met hyl 3-[ 2- 6-di chloro g% ).- 6- qui nol i nyl [ 3, 4-
di oxo- 2- (p¥® ;H rhesjs of ?cE thlenebanzpyl)agpin ﬁebm&qtm@qyﬁp@pamw
3-[2-(2, 6- dlchkgfgphenyl) 6- qU|noI|nyI] 2-{[ 3, 4- di oxo- 2-

(pr opyl am no) - e nlno ropan0|c acid 198 follows the
procedure descr B%H 5 %c%loraheé% — (2-phenoxy-6-quinolinyl) propanoate 54 is
20 added to a mixture of CH3CN (10.99 ml) NaOH 1N (0.914 ml) and water (0.545 ml). The
reaction is stirred at room temperature for 3 h. After addition of KHSOg4 (10 %, 22.4 ml),
CH3CN is evaporated under vacuum. The aqueous phase is extracted with AcOEt (2x 5

ml). The organic phases are washed with brine, dried over MgSO4and evaporated under

vacuum. The resulting residue is washed with 5 ml of pentane to give 2-[(2,6-
25  dichlorobenzoyl)amino]-3-(2-phenoxy-6-quinolinyl)propanoic acid 81 as a white powder.
Yield: 82 %.
MS (MH*): 481/483/485.

1.9 Synthesis of 2-[(2,6-dichlorobenzyl)oxyl-3-[2-(2,6-dichlorophenyl)-6-
30 quinolinyl]propanoic acid 91 and 2-[(2,6-dichlorobenzoyl)oxy]-3-[2-(2,6-
dichlorophenyl)-6-quinolinyl] propanoic acid 93.



15 M5 (MH): 498/500/502. 1.12 Synthesis of
2,6-dichloro-N(1-{[2-(2, 6-di chl orophenyl)-6-qui nolinyl]nethyl}-2-{[2-

(4- mor phoworeglodzshyl | am no} - 2- oxoet hyl ) benzam de 117. Schece/EP03/e390LCl i ~NHz
C NOJCd N HATU DPEA, OC DW®C HOH NI \' N_,,NH 201 38 H
G / A 117 < / The transformati on of

2-[ (2, 6-di chl orobenzoyl )am no] - 3-[ 2- (2, 6-di chl or ophenyl ) - 6-

qgui nol i nyl ] propanoic acid 38 into

2, 6-dichloro-N-(1-{[2-(2, 6-di chl orophenyl) -6-

qui nol i nyl ] met hyl }-2-{12- (4-nor phol i nyl ) et hyl ] am no} - 2- oxoet hyl ) benzam de
117 foll ows tghema®: conditions that the transformati on of conpound 33

i nto conpound 35 chene 256|1).: 48 % MS (M) : 645/647/649. 1.13
Synt hesis of ({2- , 6-di or obe Eﬂﬂ ) am no] - 3- [24(2 6- di chl or ophenyl ) - 6-
30 quinolinyl]pféizﬁoyl}ox ﬁ@%h pi val ate 1g§(mgﬂﬁ

N\ NEt 3 DVF

PCT/ EP03/ 03909 565, S hm
chl or onet hyl pi v Wenf, o] \ l@
129 0 C / To 2-[{Z 6gdighl or obenzoyl)

-3-[2-(2, 6-di chl orophenyl ) - 6- qui nol i nyl l.pregénoic acid 38 (534 ng) are
added 195 Al of triethylam ne and, af@boclS weUt es, 29 oBbc Of oip

chl oronet hyl pival ate,_Jhe solutloﬁmfs stifred at RT overnlg’F and then
poured in AcCEgﬂjmihe anilc gha pxoare washed 4k h gaﬂgggﬁ Te, dij ed
over MySO4 and —<onc N The rEsul ting | 3

gel using CH2C12/C2H5CH 99/ eluent to give N
({2-[ (2, 6-di chl or obenzoyf) affi no] - 3- [ 2- (2 6- di chl,org

H38 0C O

pyridine

1.9.1 Synthesis of 6-(benzyloxy)-2-(2,6-dichlorophenyl)quinoline 19:

5 To a solution of 3g of 6-(benzyloxy)-2-chloroquinoline 12 in toluene (294m)) is
added Pd(PPhg)y (1 g). After 30 minutes, a solution of 2,6-dichlorophenylboronic acid

(4.22 g) in methanol (186 ml) and 120 ml of a saturated aqueous solution of NaHCOg is

added. The reaction is heated under reflux for 4h. After evaporation, the aqueous phase is
extracted with AcOEt (3x20ml). The organic phases are washed with brine, dried over
10 MgSO4 and evaporated to dryness. The residue is purified over silica gel using
AcOEt/petroleum ether 5/95 then 10/90 as eluent to give 6-(benzyloxy)-2-(2,6-
dichlorophenyllquinoline 19 as an oil.
Yield : 62 %.
MS (MH*): 380.



qui nol i nyl ] propanoyl } oxy) net hyl pivalate 129. 10 Yield: 85 % M (MH):

647/ 649/ 651 1.14. Synthesis of

2-{[ (1- amvomsyed2epent yl ) car bonyl ] am no} - 3-[ 2- ( 2, 6- di chl or @chary$/)3969

qui noliinyl]propanoic acid 260. 15 Schene 10 CI C C N HO ~5HBOC CI N
HATU, H3C-0 NHZ DI PEA, DMF /0 HBoc 33 0 3 H258 O cc cc TFACHzZClIZ G N
NaOH Cl NO ~0 NHZ 'O NHZ HBC HH H 259 O 260 0 1.14.1. Synthesis of

met hyl 2-[({1-[(tert butoxycarbonyl)am no]cycl opentyl} carbonyl) am noj
-3-[2-(2, 6-di chl orophenyl ) -6-qui nol i nyl ] propanoate 258. WD 03/ 093237

PCT/ EPO3/ 03909 66 Synthesis of nethyl 2-[({1-[(tert

but oxycar bonyl ) am no] cycl opentyl } car bonyl ) am noj - 3-[ 2- ( 2,

6- di chl or ophenyd ﬂ@e&sqwzneld &%hﬂopgﬂgﬁ,ﬂp@tcﬁu%ﬁolfé@m corrpound 33 foI | ows the
transfornatlon un 33 i|nt des

1.1. 5 Yield "3’ i ‘gﬁ#) N %gg%piaﬂgé‘qo@%ﬁ?@q gg?%%‘ élﬁ
2-{[(1- ani(ﬁ@mlba\r@pddecyla} @a’CbB(hyrll]OéBBnp}l- 4f 231—(223,1§ The solutlon 1s stirred for lh

di chl oro 6- qui hol i ropanoat e .25 10 S nt hesi s

o {13 Bamotgb iapereis st B R w5 snd Sosgtihia Sufortls Al

di chl or ophatty Il I+ Ba@Hi Tied aqugblipplopenoattencBawitii AOEDEBRORM thi)2 Fhe énglahmws t he

t r ansf or rr?; 1298k & WHRABOWRE HireieddteRIg80 Gt R0sbdrSte@X AR Kichickophédr)d
% 486/ 488/ 490. 15 1.14.3. Synthesis of

2 { [(1-am Gmmyiellmpéh@tly ohtsaredomA Jellawsolid 8ad B s2d Guithiophfustlep parifitatiop-in
the next step.
10 Yield: 100 %.
MS (MH*): 290.

1.9.3 Synthesis of 2-(2,6-dichiorophenyl)-6-quinolinyl trifluoromethanesulfonate 21:
To a solution of 2-(2,6-dichlorophenyl)-6-quinolinol 20 (1.9 g) in CHoCly (20 ml) is
15 added pyridine (1.6 ml) at room temperature. After 5 minutes, trifluoroacetic acid (1.7 ml)

is added at O °C. The solution is stirred for 2 h at 0 °C and a saturated solution of
NaHCOg (20 ml) is added. The aqueous phase is extracted with AcOEt (3 x 20 ml). The

organic phases are washed with brine, dried over NagSO,4 and evaporated to dryness. The

resulting solid 21 is used in the next step without further purification.
20 Yield: 100 %.
MS (MH?): 422.

1.9.4 Synthesis of methyl 2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-dichlorophenyl)-6-
quinolinyl]-2-propenoate 22:
25 To a solution of 2-(2,6-dichlorophenyl)-6-quinolinyl trifluoromethanesulfonate 21

(0.67 g) in DMF (15 ml) are added 0.8 g of freshly prepared methyl-2-N-(tert-
butoxycarbonyl)-acrylate 16, tetrabutylammonium (0.57 g) and NEtg (0.3 ml). The

solution is degassed for 20 minutes and Pd(OAc)9 (36 mg, 10 % mol) is added. The

solution is heated at 90 °C for 3 h, then water (10 ml) is added. The aqueous phase is
30 extracted with AcOELt (3 x 10 ml), and the organic phases are washed with water (2 x 10
ml), brine and dried over MgSO4. After evaporation under vacuum, the residue is purified
over silica gel using AcOEt/petroleum ether 20/80 as eluent.
Yield: 77 9.
MS (MH™): 473.
35



qui nol i nyl ] propanoi ¢ acid 260. Synthesis of
2-{[ (1-am nocycl opentyl ) carbonyl jam no}-3-[ 2- (2, 6-di chl orophenyl) - 6-
qui nol i nyWpmsopa2eDi ¢ aci d 260 from conpound 259 fol |l ows t RETEPANEIOY mat i on
of 20 conpound 35 into 38 as describe®is exanple 1.1. Yield : 68 % M
(M) : 472/ 474/ 476. 1.15. Synthesis of tert-butyl
2-[(2, 6-di chl orobenzoyl )am no] -3-[2-(2, 6-dichl orophenyl)-6- 25
qgui nol i nyl ] propanoat e 264. Conpound 264 is synthesized from conpound 38
according to nethod described in Takeda K., Synthesis (1994), 1063. Yield
16 % M5 (MH): 589/591/593/595/597. 30 Exanple 2. Quinolinyl
deri vat i vek9.5st @mdlasyiecfithetbyls3 - 2es ichloPophe8ylhBhpdndingfl-2-hydroxy-2-
(29)-3-[2-(2, 6- 'Egkgﬁgggenyl)-G-quinoIinyI]-2-({[(28)-;-
(met hyl sul fonyl) pi peridin Iﬁcarbonyl}anino)p(o anoic acid 125. WO 03/ 093237
PCT/ EP03/ 03909 T solatier ﬁé (tert-gytogycaghonyPrapinok312-(&F-dieilerpphengl-64 CI N
TFA/ CH Clauin@irBle-progens@ BB O.AB8 MED CHoCl)2 Mi2aré¢ Siddd 4tS) °( S?;) dsﬂg)g%))fl—ls 361 O
43 044 O C. C1 11 so2CV 11 Cl | C). N DI PEA NaCH
SCRCH3 Ne%“’?\‘f? %ﬁA 58) °fggﬁ‘(‘%*r°a‘f@“€§f‘%- Iglﬁ S?}uﬁ%lsosgf“%@?f A gssalutign of
tert-butylN 3 satyrgted &) adfed to rqagh @-heisictith iy lfangaus-ihase is extracted with
qui nol i nyl Adwaithy khroZmiyeieyarde ?K'Q&E Yd WadHBaRALh brine, dried over MgSOy4 and

e

car bonyl } - 1- pi peri di necar boxyl a
concentrated. The residue is washed with methanol to give methyl 3-[2-(2,6-

dichlorophenyl)-6-quinolinyl]-2-hydroxy-2-propenoate 23.
10 Yield: 53 %.
MS (MHY): 374.

1.9.6 Synthesis of methyl 3-[2-(2,6-dichlorophenyl)-6-quinolinyl]-2-hydroxypropanoate
55.

15 To a solution of methyl 3-[2-(2,6-dichlorophenyl)-6-quinolinyl]-2-hydroxy-2-
propenoate 23 (0.38 g) in CH30H (2 ml) is added, at O °C, NaBHy4 (36 mg). The solution is
stirred for 5h. A saturated solution of NaHCOg and then, a solution of 1 N NaOH are
added until pH=11. The aqueous phase is extracted with AcOEt (3 x 10 ml}. The organic
phases are washed with brine, dried over MgSO4 and concentrated. The residue is

20  purified over silica gel using AcOEt/petroleum ether 30/70 then 35/65 as eluent to give
methyl 3-[2-(2,6-dichlorophenyl)-6-quinolinyl}-2-hydroxypropanoate 55.

Yield: 65 %.
MS (MH"Y): 377.

25 1.9.7 Synthesis of methyl 2-[(2,6-dichlorobenzyljoxy]-3-[2-(2,6-dichlorophenyl)-6-
quinolinyl] propanoate 56.
To a solution of methyl 3-[2-(2,6-dichlorophenyl)-6-quinolinyl}-2-

hydroxypropanoate 55 (0.159 g) and a-bromo-2,6-dichlorotoluene (1.05 g) in DMF (3.5
ml) is added 17 mg of NaH (60 % dispersion in mineral oil) and AggO (0.102 g). The

30  solution is stirred for 1 night at room temperature. A saturated solution of NaHCOg is

added. The aqueous phase is extracted with AcOEt (3 x 10 ml). The organic phases are
washed with water (2 x 10 ml), with brine and dried over MgSO,4. After concentration, the
residue is purified twice over silica gel using AcOEt/petroleum ether 10/90 then 15/85 as
eluent to give methyl 2-[(2,6-dichlorobenzyl)oxy] -3-[2-(2,6-dichlorophenyl)-6-quinoclinyl]

35  propanoate 56.



5 43. Synthesis of tert-butyl (2S)-2-{[((1S)-1-{[2-(2,6-dichlorophenyl)-6-
qui nol i nyl ] met hyl } - 2- met hoxy- 2- oxoet hyl ) am no] car bonyl } - 1- pi peri di necar boxy
| at e 43 fworms/ogxapound 34 follows the transfornmati on of cecpEME0B89 i nt o
conmpound 35 as described in schene 160 10 Yield: 71 % M5 (MHO'):

586/ 588/ 590. 2.1.2 Synthesis of methyl

(2S)-3-[2-(2, 6-di chl orophenyl)-6-quinolinyl]-2-{[(2S)-

pi peri di nyl car bonyl ] am no} propanoate 44. 15 The deprotection of tert-butyl
(29)-2-{[((19)-1-{[2-(2, 6-di chl orophenyl) - 6-

qui nol i nyl ] met hyl } - 2- met hoxy- 2- oxoet hyl ) am no] car bonyl } - 1- pi peri di necar boxy
late 43 is peﬂﬁdﬂﬁﬁﬂ%according to the procedure described in 1.1.6 and

gi ves net hyl (2’1\% arfR 564, 6
di chl or ophenyl ) - qU|noI|nyI] 2-{[(2S) - pi peri di nyl carbonyl ] am no} pr opanoat e

44. Yield: 100 % 20 M5 (MH): 486/488/490. 2.1.3 Synthesis of nethyl

(2S) - 3- [ 2-1.8.86-3)nEidsey PRRDBdicHorabi2ohd=p) Bli2-2, 6{didids?bpHenyl)-6-quinoliny]]
(et hy sulfonyu} e qwgéé]carbonyl}anlno)propanoate 124. WD 03/ 093237
PCT/ EPO3/ 03909 E@g¥ﬁ I ati on of nethyl

(2S) - 3-[ 2- (2, 6-Alsarhtiar ofxhetiyl 3-{(8;6edichotabaydy])eRA {3 [223)6-dichlorophenyl)-6-

pi peri di ny } accordln to the
Dy Dot Ot AT YL ATl PR 14 LRoRSS LA P ALl

p- t ol uenegktooiyile/whten (3 o / Atk e g‘urrg@fdmﬂ h at room temperature After addition of

(2S) - 3- [ 2-d By &-KiiSD), eslapbe (8/1n)); theqtixtiak inydrcetr{tbfl.(RB)agliebus phase is
D
(nethylsulfonyl)plgerldlngl]carbonyl}anlnohpropanoate 124. Yield: 45 % M5
056 £K86lesS gdth AcOEL4 | Site qyganic phases are washed with brine, dried over

(2S) - 3- [ 2-NgEB: mctmapmpenﬂemdey veecuyiLIBie nagitije e\(zqs[h(ea $)thICH4O and 2-[(2,6-

(et hyl sul | ) pi peri n n |c acid 125. The basic
hydronS|§I§ﬁXﬁégﬁ§ﬁ g§9¥§;FZ£?§’%ngghW§ﬂg ﬂﬁ “%aﬂﬂ?ﬂ8$9H9FPb§Pne
({[(2S) - 1-asreethiyd pabdedny| ) pi peri di nyl ] car bonyl } am no) propanoate 124 is
per f or med accg&% Lo the procedure described in 1.3.3. Yield: 78 % 15
M5B (M) : 550/ ?ﬂ%ﬁ 2.2 Synthesis of

(2R) - 25[ (2, 6- dﬂ%ﬁﬂﬂHﬁbéﬂioyl)anlno] 3-[2-(2, 6-di chl orophenyl) - 6-

qui nol i nyl ] propan0|c acid 40 and

(2S)-2-[(2, 6-di chl or obenzoyl ) am no] - 3- %

di chl or oprﬂe%;c)l )ELRfgisRS |1r@[2i%fi€§5ﬁ‘em@n&%1 fioolinymeiRemethosy-2cpogihyl O
Cl 11 NaOH G Sgpaicildroberfebhie!s7:

To a solution of methyl 3-[2-(2,6-dichlorophenyl)-6-quinolinyl]-2-
20  hydroxypropanoate 55 (0.104 g} in pyridine (1 ml) is added 2,6-dichlorobenzoyl chloride

(0.2 ml). The solution is stirred for 6 h at room temperature. A saturated solution of
NaHCOg (10 ml) is added. The aqueous phase is extracted with AcOEt (3 x 10 ml). The

organic phases are washed with brine, dried over MgSO,4 and evaporated. The residue is

purified twice over silica gel using AcOEt/petroleum ether (10/90 to 20/80) as eluent.
25 Yield: 88 %.
MS (MH): 550.

1.9.10 Synthesis of 2-[(2,6-dichlorobenzoyl)oxyl-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]
propanoic acid 93:
30 To a solution of 1-{[2-(2,6-dichlorophenyl)-6-quinolinylimethyl}-2-methoxy-2-
oxoethyl 2,6-dichlorobenzoate 57 (0.113 g) in 10 ml THF are added, at 0 °C, 1 ml of LiOH
(1 M) and 0.5 ml of HoO9 (30 %). The solution is then stirred at room temperature for 18
h. After addition of 10 ml KHSOy4 (10 %), the THF is evaporated. The aqueous phase is

extracted with AcOEt (3 x 10 ml). The organic phases are washed with brine, dried over
35  MgSOy and evaporated under vacuum. The residue is triturated in pentane to give 2-



Ocd Ood od 1.11HCEONHCEONHBON\\I H 3H3HOC 35C 36
(R A 40 (R 37 (S) 39(S) 2.2.1 Synthesis of nethyl

(2R) - 2- [ (@P®B3MIR2BT or obenzoyl ) am no] - 3-[ 2- (2, 6- di chl or ophe®gIT)EP03/03909

6- qui nol i nyl ] propanoate 36 and net hyl 61
(2S)-2-[(2, 6-dichl orobenzoyl )am no] -3-[2- 25

(2, 6-di chl orophenyl ) -6-qui nol i nyl ] propanoate 37: Conpounds 36 and 37 are
obt ai ned by chiral chronmatography of racem c¢ conpound 35 (Chiral pak AD
100*500 nm flow. 300 m/mn, length wave: 220 nm Hexane m xt ure/ et hanol
50/ 50 as eluent). Compound 36: second eluted. WO 03/093237 PCT/ EP03/ 03909
69 Conpouffcb-8ichlofdhenrodlor] €d(2-(2,62dighlgyaphher]-6-quinolinyl] propanoic acid 93 as a
(2R)-2-[(gwﬁﬁq&ﬁﬁkgrobenzoyl)anino]-3-[2-(2,6-dich|orophenyl)-6-

qui nol i nyl] propanoi c acid 40 and

(2S)-2-[(2, 6- didelf'o?dWenzoyl )ami no] -3-[2-(2,6- 5

di chl or ophenyl )m$&mauipebenyl ] propanoi c acid 39: Hydrolysis at RT of nethyl
(2R)-2-[ (2, 6-di chl orobenzoyl )am no] -3-[2-(2, 6-
dichlo?ophenyl)-G-quinolinyl]propanoate 36 and nmet hyl (2S)-2-[(2, 6-

di chl or obenr®y|Syathasi] of 3;§-AichRr & N2 a2 (D BajdteopbherdA)epyambling]-] rippanoat e 37

(as described in_exa e. 1l for. ynt hesi s of conpound 38) gives
respectively (fﬁ)r?%ﬁg%’f??’%‘%e&?%*ﬁf‘%:ﬁ%eznzoy| ) am no]

-3-[2-(2, 6-di cHicbewplenyl ) - 6- qui nol i nyl] propanoic acid 40 and
(2S)-2-[(2, 6-di chloxetienzoyl ) ami no] - 3-[ 276-di chl or ophenyl ) - 6- qui nol i nyl ]
propanoic acid 3 3

13. Schene 13. cl 2N

qui nol i nyl] propanéi c Nacid, 39 accor diceg=td sthem
CO(9 H 2400 C
o} Cl

SPh As in Scheme 2 O 00 C -F8E+£S)' NHZ
@ o] Cl

1IN,SH(CH,),
2/0=8n{(CHy),CHy),
—_—

O cl

N
)5@ S Jj@
Cl —~NH

N ol

10  1.10.1 Synthesis of N-(2-amino-1-{[2-(2,6-dichlorophenyl)-6-quinolinyllmethyl}-2-
oxoethyl)-2,6-dichlorobenzamide 122.
2-[(2,6-dichlorobenzoyljamino]-3-[2-(2,6-dichlorophenyl)-6-quinolinyljpropanoic

acid 38 (2.12 g) in dry THF (15 ml) is cooled to -20 °C. NEtg (0.54 ml) and ethyl
chloroformiate (0.37 ml) are added. The solution is stirred at this temperature for 20

15  minutes. The resulting solution is saturated with gaseous NHg at -30 °C. The mixture is
allowed to reach room temperature. After one night, the residue is filtered and washed
with THF, then dried under vacuum at 60 °C and purified over silica gel using
CH9Cly /CHgOH (95/5) as eluent to give N-(2-amino-1-{[2-(2,6-dichlorophenyl)-6-
quinolinyllmethyl}-2-oxoethyl)-2,6-dichlorobenzamide 122.

20 Yield: 55 %.

MS (MH'): 532/534/536.



V1 1 V\VY 1T IV a4 N NalGaQ NNOH80 COC OC J]J | "OHOH3C (S N
(S§§'N37 00 / 390C / (29-2-[(2, 6-dichlorobenzoyl)am no]-3-[2-(2,

6- di chl orwphwangd2}? 6- qui nol i nyl] propanoic acid 39 can al eeThHEPIFYIONesi sed
starting from (L)-p-nitro-Phe-Ove acc&®& ding to 20 the synthesis descri bed
in scheme 2, involving nethyl (2S)-2-[(2,6- dichlorobenzoyl)am no]

-3-[2-(2, 6-di chl orophenyl ) - 4-(phenyl sul fanyl)-1, 2, 3, 4-t et rahydr o- 6-

qui nol i nyl ] propanoate 24 (Ms (MH): 659/661) as intermediate. WO 03/093237
PCT/ EPO3/ 03909 70 (2R)-2-[(2, 6-dichlorobenzoyl)am no] -3-[2-(2,

6- di chl orophenyl )-6-qui nolinyl] propanoic acid 40 can be synt hesi sed

accor di ng 1t 0.2 lentwsis of 2dcéidbloro-Ni -cyana-2(r{R. 6dinmlorophenyl -t r o- Phe- Ok,

i nvol vi ng met hyl,;{2R) e%hﬁfbgn@dhghggbprobenzoyl ) am noj -3-[2-(2, 6-
di chl or ophenyl ) -4- pl%eny sul fanyl

-1, 2, 3, o
4-t et r ahydr o- 6-1§ fi%wf]%%ﬁ&ﬁ@a%@ﬁﬁ-dé%rsmmw&q@smf)eﬂafé)--?-
i gt F r2 megi %&gqmﬁll;-é,ﬂiﬁﬁlbﬁfdeﬁzmdé 122 {Rod l(g)]Zm%ﬂlidﬁw © rxﬂbgrhza@ga pam no]d.
- o- - , 0-dI C ro 1,)-0- | ropanoj.c ac ccordipng. to
sehene 51 PlpramoR] clebSEaaH 4l Aaprthe soRuRRTE Slge it o &7 1G5 Sran
H C~ (e) NH@ g bi3Ctdudrepulfdryl clBotddtrd addedaddiBGheab6ixfurg 5t BTec gove the NCHCI 2
C NG NJ\_. .\ Jﬁ'qg’_f % Et%l f%é% 0633%9() (!1&8 S}-Z- L&g
et reaction to co tion. “The sph igheat t8 Oor additio . org
o-arch or R o el g e ) M
phases are washed 3 times with water, one time with a solution of NaHCOg, dried over
10  MgSO4 and evaporated to dryness. The residue so obtained was purified over silica gel

using CHgClo/CH3gOH (99.25/0.75) as eluent to give 2,6-dichloro-N-{1-cyano-2-[2-(2,6-

dichlorophenyl)-6-quinolinyl]lethyljbenzamide 58.
Yield: 65 %.
MS (MH*): 514/516/518.
15
1.10.3 Synthesis of 2,6-dichloro-N-[2-[2-(2,6-dichlorophenyl)-6-quinolinyl]-1-(1H-
tetraazol-5-yl)ethyl]benzamide 126.
To 2,6-dichloro-N-{1-cyano-2-[2-(2,6-dichlorophenyl}-6-quinolinyllethyl}benzamide
58 (0.358 g) in toluene (5 ml) are added trimethylsilyl azide (184 pl) and dibutyltin oxide

20 (17 mg). The solution is heated at reflux overnight, then evaporated under vacuum. The
resulting residue is purified twice over silica gel using one time CHoCly/CHg0OH 85/15 as

eluent and the second time CHgCly/(CH30H-10 % NH40H) 85/15 to give 2,6-dichloro-N-
[2-[2-(2,6-dichlorophenyl)-6-quinolinyl]- 1-(1H-tetraazol-5-yl)ethyl]benzamide 126.
Yield: 36 %.
25 MS (MH*): 557/559/561.



propanoi c acid 39 can al so be synthesised starting from (L)-p-nitro-Phe-Ow
according to the synthesis described in schene 1, involving nethyl

(2S) - 2- [ (WeroBo9daat oxycar bonyl )am no] -3-[2- (2, PCT/EP03/03909

6- di chl orophenyl ) - 4- (phenyl sul fanyl) 63, 2, 3, 4-tetrahydro-6 15

qui nol i nyl ] propanoate 25 (M5 (M) : 587/589/591), nethyl (2S)-2-[(tert-

but oxycar bonyl ) am no] - 3-[ 2- (2, 6-di chl orophenyl ) - 6- qui nol i nyl ] propanoate 26
(M5 (M) : 475/ 477/ 479) and net hyl

(2S)-2-am no-3-[2-(2, 6-di chl orophenyl )-6- quinolinyl]propanocate 34 (M5
(MH): 375/377/379) as internediates. 20 Conpounds described in table 6 can
be synt hesl.kbd Symitlgsécoti bEd2ftodicklomphemd)-628inolay 12 H3E 8 3%o-RAPt dpPR34i63909

71 Table 6: noj_ ARE . . yl
(2R)-2-[(tert-gh%%@%%%%%gﬁy%§%%$%%%?§%?%?€g?gldichlorophenyl)-4- 587/ 589
(hen |sul fanl)-hgm8 74_tetrah dro-6- uinolin I] ro anoate /591 25b et hyl
(2S)-2-[(tert-Db fcarbon¥l)anino S 2-(2,6-dinethoxyphenyl)-4- 579
(phenyl s ul fan e _uknolin |I] ro anoate 25c nethyl
(2R)-2-[(tert-bu%pxIcarbonyl ﬁ&po]- 2- (2, 6-ee et hoxyphenyl ) -4- 579 (hen
Isulfan 1)-1,2,3,4-1 ds%g;s,m ndl i @ 0 a e 284 fipt hyl
(2S)-2-[(tert-butoxyc yl )am no] -3-[2 ,6-dﬁnet8ylphenyl)-4- 547 (hen

| sul fanl)-1,2,3,4-tety: ro-6 uinolin IL ro janogat’e 25e net hyl (2S) -2-
[ (tert-butoxycarbonyl ol -3- [2- (3,?3m| T o 0-4-pyridinyl) - 586/588
4- (hen Isulfanl)-1,238,@d-tetrah dro-6 uiwodin |] Poanoate /590 Conpounds
described in table.ZCcan be synthesi zed as s¥ i bed for conpound 26. 5
Table 7: no | UPA anme M5 (M) 26a net hy
(2R - 2-[(tert-butyxygarhonyl)am pl-3-[2-(2 --o'C'Iorophenx%%-G- 4751 477
uinolin |I] roanoatle N4Z9.26b qephfl (B®H -2C [ Mert-buto ar bonyl) am no]
-3- [2- (2,6-dinet hoxynyl N - 6- 467 uinolin | D am 26¢ net hyl
(2R)-2-[(tert-butoxycarbon I)Wir‘b]-s-[z-(Z,G-di hoxyphes$l ) - 6- 467
uinolin I] roanoate 26 neti), N
(28)-2-[(tert-butoxychbd yH)anﬂno]-S-[Z-(2,6-diQgtéylbhenyl)-G- 435
uinolin |I] roanoate 26e nethyl (2S)-2-[(tert-butoxycarbonyl)am noj
- 3- [ 2- B3, 5- Yl -& hiveikssie ¢fymetlylnd i2y 2. &dighlerghenyll fraginaliny -2 [(aisernopoty43 -
6l chi of ophenyl ) 6o g a0l L ry | Br oRae R 440 can be synt hesi sed
- di chl or ophen -6-qui nol i n r opanoi ¢_ aci can _be synt hesi se
accor di ng !to 0 t%ré)as%lcf]rlcélﬁ?ﬂ ?J%E@%‘VILZEH’E %’?’“zﬁ'f%’ﬁ”@ii@%ﬁi’henyl)‘6‘qui¥1°“nyupmpan°ate
33 (2TFA salt, 1.51 g) in CH3O0H (15 ml) cooled with an ice bath, are added 0.96 ml of

DIPEA and 495.6 mg of 3.4-diisopropoxy-3-cyclobutene-1,2-dione. The solution is stirred
10 overnight at RT. The solution is evaporated and the resulting residue is purified over silica
gel using CH9Cly/CH3OH (99.2/0.8) as eluent to give methyl 3-[2-(2,6-dichlorophenyl}-6-
quinolinyl}-2-[(2-isopropoxy-3,4-dioxo- 1-cyclobuten-1-yl)amino]propanoate 116.
Yield: 57 %.
MS (MH*): 513/515/517.
15
1.11.2 Synthesis of methyl 3-[2-(2,6-dichlorophenyl)-6-quinolinyl]-2-{[3,4-dioxo-2-
(propylamino)-1-cyclobuten-1-yljamino}propanoate 123.
To methyl 3-[2-(2,6-dichlorophenyl)-6-quinolinyl]-2-[(2-isopropoxy-3,4-dioxo-1-
cyclobuten-1-ylJaminolpropanoate 116 (690 mg) in CHgOH (20 ml) are added 132 ul of n-
20  propylamine. After addition of DMF (15 ml), the solution is stirred at RT overnight. The
evaporation of CH3OH gives a DMF residue that is diluted in water (200 ml) and stirred
overnight. The solid is filtered, washed with water then with MeOH, diluted in DMF, and
n-propylamine (150 pl) is added to drive the reaction to completion. The solution is stirred
at RT for 48 h, then poured into water. DMF is evaporated and the resulting solid is
25  filtered, washed with water and dried. The product is purified by HPLC/MS (eluent:



(D) - p-nitro-Phe-QOwe, involving nethyl

(2R)-2-[ (tert-butoxycarbonyl)am no]-3-[2-(2,6 10

di chl or opwervgloy32d47 (phenyl sul fanyl ) -1, 2, 3, 4-t et rahydr o- 6- QRCAEPORYIPPr opanoa
te 25a, nethyl 64

(2R)-2-[ (tert-butoxycarbonyl)am no]-3-[2-(2, 6-di chl orophenyl) - 6-

qui nol i nyl ] propanoat e 26a and net hyl

(2R) - 2- am no- 3-[ 2- (2, 6-di chl orophenyl ) - 6- qui nol i nyl ] propanoate 34a (M5
(M) : 375/377/379) as internmedi ates. WO 03/093237 PCT/ EP0O3/03909 72 2.5

Synt hesi -3-12-(2,6-djchl or. | )-6-qui nolinyl]-2- -[ 2-
Cai et gl are ey SEHGFT/CTA & BRRTiSF Rl SRR Haprien i PaRanbH b Gatay Do arison
accordi ng i @vagoisted AR wiRLNOdda% HAREFIRRR. e st RIS fifbted 2nd dried to
1-[2-(di et h%/ et_piz/l]c cl opent anecar boxylic acid 281 used for the

| am no
synthesi o BT 0ws) 30 (b 1kieso R an T GRaRI 245 e AP STAL- 1. | 2-
(di et hyl andgyopeatenyl-Jgatainopespatioheardsonyl ) am no] propanoic acid 272 is
synt hesi sed ac%erdggg to schenme 15. Schenme 15 O\-N~ N C-1/ LDATHF p +
Brr/ INS/ 78 C "% o+ 10 280 / 281 2.5.1 Synt hesi s of net hyl
1-[ 2- (di et hyl anMBdYErh\AIB¢yE/BGpént anecar boxyl ate 280:  To met hyl
cycl opent anecar boxylate (1 g) in THE (8 ml) at -61 Cis added a solution
of 2M LDA (9.8 m ). The m xture is stirred at roomtenperature for 15
m nutes, theS YmwhesiroeiNNCIR-Aighlererisani-Geluydinplh 20, 41dioka-20@repylansinald ded
at -61 C. The Ilpcpdiotfudés 1lydadtihdipBPadE aqafoBUt €S at this tenperature, then
at roam t enperature. solution b el low and was diluted with water

_The ) ecane vy
(30 mY. The or'guriasiogesalysis obRetxts-d¢r (2. 6ickdoraphanyl-Saninelinydriti$.4n (30
m ). The phboef2{frepaagai)q-gopseatens] -fljasthegprégandatel 193 6N 3402, 6Af t er

decantatio t he, aqueous. pha [ tragted wth Cl 20 M) and the pH
of aqueouds}é}blﬂrzi)ggergj}f)ﬂ%ﬁgggggﬁﬁ%{@’14{% 1801 '(Rﬁ’ﬁgmﬂ’f‘? er€ i@é{‘ﬁ%h on, the

or gani ¢ phdlemingpwpaedc 26idh88 folldyEQhe gmebedortcdnstiladdad. 1.3 Be resi due i s
treated with di&qglﬁy%o%her (10 M) and the white solid is filtrated.

Met hyl 1-[2-(di ethyl am no) et hylécycl opent anecar boxyl ate 280 is obtained as
a yel 18w | i qui MAME?): d88L%00/682i on of the ether solution. Yield: 79 % M
(MH): 228. 25 2.5.2 Synthesis of

1-[2-(di ethyl am no) et hyl ] cycl opent anecar boxylic acid 281 Synthesis of

1-[ 2- (di etlhiﬁa Yﬁ*&‘%ee*t% I%’%‘Q&h&ﬁ%‘ﬁftﬂri@c%%é Jorephsey R 6xpHinglinginobgl-24-E3-1 ows
t he transf or mat#anopholegmpoiylanib}-RrikectB)rs-adaseniied i s exanple 1. 1.
Yield: 94 % Scheme 8

Cl

DMF i
H
38 O
ci o 117 O ol

20
The transformation of 2-[(2,6-dichlorobenzoyl)amino]-3-[2-(2,6-dichlorophenyl)-6-
quinolinyllpropanoic acid 38 into 2,6-dichloro-N-(1-{[2~(2,6-dichlorophenyl)-6-
quinolinyl]methyl}-2-{|2-(4-morpholinyl)ethyljamino}-2-oxoethyl)benzamide 117 follows
the same conditions that the transformation of compound 83 into compound 35 (scheme
25 1)

Yield: 48 %.
MS (MH+): 645/64.7 /649,

1.13 Synthesis of ({2-[(2,6-dichlorobenzoyl)amino]-3-[2-(2,6-dichlorophenyl)-6-
30 quinolinyl]propanoyljoxy)methyl pivalate 129.



30 M5 (M#): 214. WD 03/093237 PCT/ EP03/ 03909 73 2.6 Synthesis of
2,6-dichloro-N-[(1R)-2-[2-(2, 6-di chl orophenyl)-6-quinolinyl]-1-

(hydr oxy meoteglodzshyl | benzam de 60 and 2, 6-di chl or o- N- [ ( 1SPCZA{PR3/(P0%-

di chl orophenyl ) - 6-qui nol i nyl ] -1-( hydrexynet hyl ) et hyl | benzam de 59: Schene
16. G / G C NC NUAIH4AOC THEOC 36 (R ON\ HON\ 37(S) OH/
60 (RN HI / 5 C 59 (S) C 2.6.1 Synthesis of
2,6-dichloro-N[(1R)-2-[2-(2, 6-di chl orophenyl)-6-quinolinyl]-1-

(hydr oxynet hyl ) et hyl ] benzam de 60. To net hyl

(2R)-2-[ (2, 6-di chl or obenzoyl ) am no] - 3-[ 2- (2, 6-di chl or ophenyl ) - 6-

qui nollnyl]prop%ﬂhéﬁlﬁé’ 36 (0,222 g) in THE (1 M) is added, at 0 C, LiA H4
(1,5 equ.). The DCsolution is stirreg~at® C for 1 hour. The reaction is
guenched at -25 UCCESSI ve additi of wat er (25 1), 15 % NaCH (25
Al') and water (75 Py Aftepeiaggma; ofh off THE wunder vacuum AcOEt is
added. The organi®c Phases ar® WEsHEY wi fh Wetex, brine, dried over MySO4
and evaporated. The re i re5|due is pur' ed over silica gel using
CH2C12/ CH3OH NHAOH (9971/Q, 1% a§' el uerﬁ)ég3 gi Ve g ¢

2, 6-di chl or o- N-[ ( 1R) - 2%* MG ~°
di chl or ophenyl ) - 6- qui g0l ¢ ny ’I'l- ydr oxyret hyd ) tHS/ zam de 60. Yield:
62 % MS (MH+): 519/521/523.92. €. 2 Synthesi s of
(2 ] 6d di chl o { ?\ N-To( 282 6?1[:1210(0%;3&0@!1) zﬁhi_lr_ﬁf—eﬂbﬂflmld)dﬂmﬂ?h&@l )igyhiholnyl3fbpanoic

r OXyme enz esi
2, % di c%l i bdy‘J&é ﬁggé? 7t ﬁgé%ld]ggsg'ﬁcoﬁ%e&@a%@ d;ag‘fﬁ HOPiHRes, 290 wl of
( h ydr oRy methinrbinethiyy pilvhiatrz dlve deluBén fsodtirouisat tRTeovprmgiedudeheie pouiret &t AEOEL.
conmpound 6Bfhe o n@gebﬁlre Ywashed ritH WatBr Bhd& B, ARRAZMY MasH N ahd

=05 o gelabaenllog ToRRIHF o B P ?v‘g’ég?qsaécéﬁié;iﬁ‘s i

2S) - 3-[ 2-d921 % ichlorophen
(29, ] A4 TAELS j0 Ssaokbins A g

PCT/ EP03/ OBy roprapydfyy)methyppjralate 129.
10 Yield: 85 %.

MS (MH™): 647/649/651.

1.14. Synthesis of 2-{[(1-aminocyclopentyl)carbonyl]amino}-3-[{2-(2,6-dichlorophenyl)-6-
quinolinyl]propanoic acid 260.

15 Scheme 10
cl

HATU
DIPEA, DMF

TFA/CH,Cl,
—_—

| NH, NH,
H
260 O

1.14.1. Synthesis of methyl 2-[({1-[(tert-butoxycarbonyl)amino]cyclopentyl}
carbonyl)amino]-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]propanoate 258.



CI'\Vd <d NHOOCI1I G N HATU DI PEA, DVF O MO MeO (S),,N\ N.Boc " 34
O(S) NH2 261 OHI/ G Cd TFACHC2 G NNaCHC N MO (S),,H NH HO
(S)' H I woNBl092262 O 263 O 2.7.1 Synthesis of tent butyl PCI/EP03/03909

4- (4-{[((1S)-1-{[2-(2, 6-di chl or opheny#9 - 6- qui nol i nyl ] met hyl }-

2- met hoxy- 2- oxoet hyl ) am no] car bonyl } benzyl ) - 1- pi peri di necar boxyl ate 261. 5
Synt hesis of tent butyl

4- (4-{[((1S)-1-{[2-(2, 6-di chl orophenyl ) -6-qui nolinyl]methyl }-

2- met hoxy- 2- oxoet hyl ) am no] car bonyl } benzyl ) - 1- pi peri di necar boxyl ate 261
follows the transformation of conpound 33 into conpound 258 as descri bed

i s exanpl e 1.14Syn¥hesigiof mgybe-INElEen+) : 676/ 678/ 680. 10 2.7.2 Synthesis

of methyl (@Skycdrticdyf2mBroflycBhbatpl mwalﬁuﬂnganﬂlJm&oﬁﬁé}ly

pi peri di nyl met hyl )benzoyl am no} pr opanoat IS 0

(29) - 3- [ 2- tongtlerPsPoHh §§|f5°ne%fapfmm 33 foflows {hestrqusformation of compound

pi peri di ny83maitbybhbenidgs hadeaneppd apaneaie 1462 fol l ows the transfornmation

of corml\?.gund 15Y1% _6;92[;0 conmpound 259 as described is exanple 1.14. Yield :
% ?8/580. 2.7.3 Synthesis of

(28) 3-[2-(2, 6 MiSdMPH'ﬂ:cﬁ&@éﬁ&S/)SQG.- qui nolinyl]-2-{[4-(4- 20

pi peri di nyl met hyl ) benzoyl ] am no} propanoi ¢ acid 263. Synt hesis of

(2S)-3-[2-(2, 6-dichlorophenyl)-6-quinolinyl]-2-{[4-(4-

pi peri di nyl-Aén§imthesiy ofngth %Ppﬁtmimammlqpeab'ﬂ)mwllauhh@v%lz Bes-

transformation @ﬂ‘;hlo NE-daRih gl 260 as described is exanple
1.14. Yield : % %g g%/ 093237 g&‘f% P03/ 03909 75

562/ 564/ 566. Ex%m‘jb%ﬂ%? TestRof Hyfrmdleﬁxompwgarbwﬁbm%’ri?a& &heni stry.
Schene 18 &bhioRNheRM-6iuindlidyf0fHoate 289 from compound 258 follows the

transformation of compound 6 into 33 as described is example 1.1.
Yield : 80 %.
MS (MHY): 486/488/490.
15
1.14.3. Synthesis of 2-{[(1-aminocyclopentyl)carbonyllamino}-3-[2-(2,6-dichlorophenyl)-6-
quinolinyljpropanoic acid 260.
Synthesis of 2-{[(1-aminocyclopentyl)carbonyljamino}-3-{2-(2,6-dichlorophenyl)-6-
quinolinyl]propanoic acid 260 from compound 259 follows the transformation of
20  compound 35 into 38 as described is example 1.1.
Yield : 68 %.
MS (MH™): 472/474/476.

1.15. Synthesis of tert-butyl 2-[(2,6-dichlorobenzoyl)amino]-3-[2-(2,6-dichlorophenyl)-6-
25 quinolinyl]propanoate 264.
Compound 264 is synthesized from compound 38 according to method described
in Takeda K., Synthesis (1994), 1063.
Yield : 16 %.
MS (MH™Y): 589/591/593/595/597.
30
Example 2. Quinolinyl derivatives: stereospecific synthesis.
2.1 Synthesis of (25)-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]-2-({[(2S)-1-
(methylsulfonyl)piperidinyl]carbonyljamino)propanoic acid 125.



| or RBCOOH | or R8S2CI SnCl2. 2H2O0 DMF 2Min DVF O N,froc ONHr O N
49~ O NGl,Re H2 HH 27 028 029 0300G=CO S Gl=CO S&2 R S\
R Rl R-HvBN3/09323N N O nCPBA_ TFA Yb(OTf)3 r0 H Gl. R8 OPHEEPRRIIND
HGL.Re 31 0 320 (I) 0 G=CO S22 G& CO S22 G=CO SO 5 wing Resin
200- 400 Mesh Wang Resin: p-Benzyl oxybenzyl Al cohol resin: The pol ymer
matrix i s copolystyrene -1 % DvVB, 200-400 Mesh. 3.1 Synthesis of conpound
28. 10 The resin (Frmoc (L)-Phe (4-NQ2)-Wang Resin 200-400 Mesh (| oadi ng
0.75 mmol/g) is washed with MeOH, CH2Cl12 and DVF (3 times each, volune: 10
nl/g). The resin is prewashed with 20 % piperidine in DVF (10 Tnl/g) for 5
m nut es and t heeheivetldred. A 20 % solution of piperidine in DVF (10 nl/g)
i s agai n added gtirring is ratdi ned for 25 nipwateS. The resin is
then filtered a ashed 6 tiges thQI\/FandBtims | 15 CH2C12. 3.2

Synt hesi s of conp 0799, wod . 1 . ESi gonmpound 28) is
washed 3 times wict hNCHACI?2 %Q%l unk: 1Q-m/g). TFencu,a0%%qliv

R8-0001 in CH2Cl12 (10 g) are then -&o f ol Fowed by 10 i val ents of
DI PEA. Stirring is maintained for . Thelrepineks filtered
with CH2C12, DMF anddeQd.(3 tines edtf ol ;4 10 m / g)"Ogem of
the reaction is checkegd ¢ g a chl ora;nld t'“bst op a smal | 44 € |r1*sa e. 25
93237 PCT/ EP03/03909 .76 The resin (conpound
28) i s washed vvlth CH |l oned by DVF (3 es each, volune: 10 m/qg).
10 equi val ents of TBTU.amd_4Q equi val ents of hot h as solids) are

t hen addedtotheHascasanfo'Iod by R8-COCH in ( O0m/g). 30

equi val ents of DIP_‘@, are tr added dr opwacse. Stl (img is maintained for 2
h and the resin is filtered ap¢ V\@sh@cé times Wt RWF, o3 thpges with
CH2C12, 3 tinmes with DMF and,3 t)mek with® MeOH (volgme) 1Q nfi/g).

Conpl etion of the reaction is ¢ @q’;‘ edwmugi ng a chl orani (S'mest (9
124 O 125 O

ocos

2.1.1 Synthesis of tert-butyl (25)-2-{[((1S)-1-{[2-(2,6-dichlorophenyl)-6-
quinolinyllmethyl}-2-methoxy-2-oxoethyl)amino]carbonyl}- 1 -piperidinecarboxylate
5 43.

Synthesis of tert-butyl (28)-2-{[((1S)-1-{[2-(2,6-dichlorophenyl)-6-
quinolinyl]methyl}-2-methoxy-2-oxoethyl)amino]carbonyl}- 1-piperidinecarboxylate 43 from
compound 34 follows the transformation of compound 83 into compound 85 as described
in scheme 1.

10 Yield: 71 %.
MS (MH™1): 586/588/590.

2.1.2 Synthesis of methyl (2S)-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]-2-{[(2S)-
piperidinylcarbonyllamino}propanoate 44.

15 The deprotection of tert-butyl (25)-2-{[((1S)-1-{[2-(2,6-dichlorophenyl)-6-
quinolinyllmethyl}-2-methoxy-2-oxoethyl)amino]carbonyl}- 1-piperidinecarboxylate 43 is
performed according to the procedure described in 1.1.6 and gives methyl (25)-3-[2-(2,6-
dichlorophenyl)-6-quinolinyl]-2-{[(2S)-piperidinylcarbonyllamino}propanoate 44.

Yield: 100 %.
20 MS (MH'): 486/488/490.

2.1.3 Synthesis of methyl (2S5)-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]-2-({[(2S)-1-
(methylsulfonyl)piperidinyljcarbonyllamino)propanoate 124.



a small resin sanple. If the reaction is not conplete, the sane procedure
is started again but reaction is nmaintained overnight. 10 3.3 Synthesis of
conmpound 80.030923T esi n (conmpound 29) is washed w th CH2ClPCrapbdosma by DVF
(3 tines each, volune: 10 m/g). A 288 solution of SnCl2.2H20 in DWF is
then added (volume: 10 m/g). Stirring is maintained 16 hours. The resin
is then filtered and washed 6 tinmes with DM, 3 tines with CH2Cl2, 3 tines
with CH2C12 + 10 % TEA, 6 tinmes with CH2Cl12 and 3 tines 15 with MeOH
(volume: 10 m/g). 3.4 Synthesis of compound 31. The resin (conmpound 30) is
washed 3 tines with CH2C12 (volume: 10 m/g). Ten equivalents of al dehyde
RLCHO i n CH2C1Zh¢snesylagipn af metigd] 64P)Ba2t(B€-diddorepheny Lt Grquiiolinylls2-{[fZP)H s
stirred faqy ey . " . | ) CN (10
m/g) is gfé%%%f @%&%aﬁ%ﬁ%ﬁ%ﬁ{% & ‘S‘é%?ﬁ“‘?&@ ?;Lff/’fdlg%?@ f%é;r odedufe b
stirring i%sseieddnilnedt Yine posyleiderids ingtsad plriqluenesplfonyd pllgridhandeigered wit h
MeOH, CH2Glednyllh), 3-@HRCE-dichnio R 63quihdiiBg-e@edy)-1vol une: 10 m/g). 25 3.5
Synt hegi s of .c r’rPfour]d_SZ, _T@e i)eSIPaH%C ound 31) is washed 3 tines with
CH2C12 (1dmﬁ#fyyg"‘j‘. oy PP XIS ERRIAgEnPIoBAT e #2812 (10 nl/g) are
subsequent | y aduked:. 458 er 1 hour of stirring the resinis filtered and
washed with CH ) and MeCH (3 tines each, 10 m/g). The
resin in DW (@@?%P@%&gﬁieated at 80 C for 16 hours. The 30 resin is
t hen washed with DMF, CH2C12 and MeCH (3 tines each, 10 m/g). 3.6
Synt hesi s c f0pnYylaq: yr 21500 g/ wel |)
0 4 QRAIAAS Ys) éﬁfg%,ﬁadll:hlog-%gelg}?)s? %Tu(r%ui%‘lﬂgi?lf Y237 1

is dried under vacuum and 't conpoun are cleaved from by
treatilflg t he r dgptybulfprdlpiRgridinydcabonydlaging)propanoip peitid®Bnat er 95/ 5 duri ng
15 m nutes. Af tigk tabictyatdiis ofth@nye@ P35 (N6 aR@thripidhyh ARy E-

03/ 093237 &%QEPOS/ 03909 .77 sql Vﬁnt SE]I vent i s renoved at RT under vacuum
usi ng a GEWEVat apEal oy IRy IcyPoutemUrRr it 426)s PEPErEd phase

chr onmat ograapdrdingChidkeN uaédirt dedered BA) .3.3. Aver age overal |l yield: +/- 30 % 5
Exanpl e 4. Nap 1 é{_l78ci%ri vatives: racem c synthesis. 4.1 Synthesis of

2-[(2, 6-dichlor o%e'nzoyr ) am no] - 3-[ 6- (2, 6- di met hoxyphenyl ) - 2-

napht B§l ] pr opad$ MEY: 850/852/Seheme 19 Br BB3, Br PhCH2Br, Br [/ /| CH2Cl2
Cs2C3, DMF \ \ Owe OH 200 201 202 OQOwe

2.2 Synthesis of (2R)-2-{(2,6-dichlorobenzoyl)amino}-3-[2-(2,6-dichlorophenyl)-6-
quinolinyl] propanoic acid 40 and (2S5)-2-[(2,6-dichlorobenzoyl)amino]-3-[2-(2,6-
dichlorophenyl)-6-quinolinyl]propanoic acid 39.

20 Scheme 12

cl Cl

Chiral

Separation
e .
(0] Cl O
pre;
H H
0 (0]
Cl Cl
35 36 (R) 40 (R)
37 (s) 39(9)

2.2.1 Synthesis of methyl (2R)-2-[(2,6-dichlorobenzoyl)amino]-3-[2-(2,6-dichlorophenyl)-
6-quinolinyl]propanoate 36 and methyl (2S)-2-[(2,6-dichlorobenzoyl)amino]-3-{2-
25 (2,6-dichlorophenyl)-6-quinolinyllpropanoate 37:
Compounds 36 and 37 are obtained by chiral chromatography of racemic
compound 35 (Chiralpak AD 100*500 nm, flow: 300 ml/min, length wave: 220 nm,
Hexane mixture/ethanol 50/50 as eluent).

Compound 36: second eluted.



Ove Owve Pd(PPh3)4, NaHCO3 \ / / | H2, Pd/C, Tf20, pyridine, toluene, Ok
CH3OH_ cH2d2 O\ 0 Ove \ \ | Owe sloH, 203 | \ OH 205 Orff OM Ow Ow
204 Ove WH0A0IIBH2, Pd/C, \ HCl, \ cOOCH_ CH3 H 1, 4-di ox®ca/EHCH/03909
nBu4N+Cl -, NEt3, W Ove Ove DVF, Pd(O#c)2 206 H3000C NHAc 20 H3000C NHAc 20
HOOC NH2 Owe Owe 1/ SOCl2, CH OHOw \ \ | NaOH H2OOw OC OdCd 2/
NEt3, CH2CI2 1.1 1 [1 1 Cl HOOOC HHOOC Ha a o 209 DO~ 210 C 10 4.1.1
Synt hesi s of 6-brono-2-napht hol 201: Deprotection of

2- br ono- 6- met hoxynapht hal ene 200 as described in 1.9.2 gives 6-

br ono- 2- napht hol 201. Yield: 94 % 15 M5 (MH): 227. 4.1.2 Synthesis of

2- (benzyl oxy) - 6-dmeavmeaPhitistl dbwied202: Prot ecti on of 6-brono-2- napht hol 201
as described in 1.8.2 gives 2- (benzyl oxy) 6- brom)napht haI ene 202. WO

03/ 093237 PCT/ EP03/03909 78 Yie é 4.1.3 Synt heS| S
of 2- (benzgPexyIrEleE ¢- (%liﬂn%ﬂ(ﬁwﬁwwﬁwx%mal ek (2263110%0%%@54@1

2- (benzyl oxy) - GuhhaiBnapbidaiana 20 andidd)- ﬁ[{ﬁﬁ@hmrbmbgrmn@ 3- {ch!z%-as

gosert o0 L1 L. Sufodehenufs RN REagi Bygaglh ot hoxyoheny D napht hal ene
6- (2, 6- di met hoxatypdrelyyis at R rod pletlind (2RPA[(2,6-dichlorobenzoyl)amino]-3-[2-(2,6-
dichlorophenyl)-6-quinolinylJpropanoate 36 and methyl (2S)-2-{(2,6-
dichlorobenzoyl)amino]-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]propanoate 37 (as
described in example 1.1 for the synthesis of compound 38) gives respectively (2R)-2-
10 [(2,6-dichlorobenzoyljamino]-3-[2-(2,6-dichlorophenyl}-6-quinolinyl] propanoic acid 40
and (2S)-2-[(2,6-dichlorobenzoyl}lamino]-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]lpropanoic
acid 39.

2.3 Synthesis of (25)-2-[(2,6-dichlorobenzoyl)amino]-3-[2-(2,6-dichlorophenyl)-6-
15 quinolinyl] propanoic acid 39 according to scheme 13.

Scheme 13.
cl

Cl HN

As in Scheme 2
———

(29)-2-[(2,6-dichlorobenzoyl)amino]-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]
propanoic acid 39 can also be synthesised starting from (L)-p-nitro-Phe-OMe according to
20  the synthesis described in scheme 2, involving methyl (25)-2-[(2,6-
dichlorobenzoyl)amino]-3-[2-(2,6-dichlorophenyl)-4-(phenylsulfanyl)-1,2,3,4-tetrahydro-6-
quinolinyljpropanoate 24 (MS (MH*): 659/661) as intermediate.



Deprotection of 2-(benzyl oxy)-6-(2, 6-di met hoxyphenyl ) napht hal ene 203 as
described in 1.8.4 gives 6-(2,6-di met hoxyphenyl)-2-naphthol 204. Yield: 92
% M5 (Mve)3/02837 15 4.1.5 Synthesis of PCT/EP03/03909

6- (2, 6- di net hoxyphenyl ) - 2-napht hyl tr#f| uoromet hanesul fonate 205: Reaction
of 6-(2, 6-di net hoxyphenyl)-2-naphthol 204 with trifluoronethanesul fonic
anhydri de as described in 1.8.5 gives 6-(2, 6-di net hoxyphenyl)- 2-napht hyl
trifluoronethanesul fonate 205. 20 Yield: 80 % M5 (MH): 413. 4.1.6

Synt hesi s of net hyl

(2-(acetyl am no)-3-[6-(2, 6-di net hoxyphenyl ) -2-napht hyl ] -2- propenoate 206:
25 Reaction of(BRK21@iﬁdmﬁbﬂﬁwy@ﬂhmyhm}2laﬂbﬁﬂh@ﬂmpph@bMquummhaﬂbsuIfonate

ith I
(2<23§(azv'e§ylﬂf§1§4mc a?cui\lqa%%%le sﬁ%xé@édeac@& rthpggméﬁt @;I%b% Y3l %argeé 206,

é@@ 6- di met hox¥§ - 2-nap

Yiel d: 88 (B} FheOMe, sgelvingmethyl (2R)-Gyl @résqhéorébenﬁ@flhwnol 5 -[2-(2,6-

2- (acetyl &iﬂm&b Bex{y@ =4- ﬁoh@nﬁbxﬁmirﬂlmy@ Bentrhhydro ARk bivhyilpF QRAPAR A 204!
Hydr ogenat g

(2-(ac§tyﬂgﬁﬁhd¥mggé Efé“@”ﬂ?ﬂ@?hoxyphenyl) 2-napht hyl j - 2-propenoate 206
as described in 1.8.8. gives nethyl 2 (acetylamno)-3-[6-(2,6 35

di met hoxy nyI - nap 207, VD .0 CT/ EPO3/.03909 79
Viend oot NEr iR o 1 BARINE Sl gy P P B IS i

2- am no- 3- [6 (Zyﬁndmwﬂmhnmyphemyﬂ§9anaphghy$#®nmﬁdn0|c acid 5
hydrochl ori de 2Q8.,,Lq4a sol ution of 1.4-dioxane (1 n1) are added
successively 6 NHO (3 m) and
2- (acetyl am no) - 3-[ 6- (2, 6-di met
g). The soluti%®
and di et hyl ether
di ethyl ether (35 ed under vacuum
The resul ting resicdtg fjgmy 3 sion to give

2-am no-3-[6-(2, 6-di )YJsdopr opanoi coaci.d shrydrochl ori de
208. Yield: 81 % H HiC

yI]propanoate 207 (0.135
4. hours, then cool ed,
i $ extracted W th

10
(25)-2-[(2,6-dichlorobenzoyl)aminol-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]

propanoic acid 39 can also be synthesised starting from (L)-p-nitro-Phe-OMe according to
the synthesis described in scheme 1, involving methyl (2S)-2-[(tert-
butoxycarbonyl)amino]-3-[2-(2,6-dichlorophenyl)-4-(phenylsulfanyl)-1,2,3,4-tetrahydro-6-

15  quinolinyllpropanoate 25 (MS (MH*): 587/589/591), methyl (2S)-2-[(tert-
butoxycarbonyl)amino]-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]propanoate 26 (MS (MH):
475/477/479) and methyl (2S)-2-amino-3-[2-(2,6-dichlorophenyl)-6-
quinolinyl]propanoate 34 (MS (MH*): 375/377/379) as intermediates.

20 Compounds described in table 6 can be synthesized as described for compound
25.



15 4.1.9 Synthesis of nethyl

2-[ (2, 6-di chl orobenzoyl ) am no] - 3-[ 6- ( 2, 6- di net hoxyphenyl ) - 2-
napht hyl |woepays2at e 209: Esterification of PCT/EP03/03909

2- am no- 3-[ 6- (2, 6-di net hoxyphenyl ) - 2- iapht hyl ] propanoi ¢ acid hydrochl ori de
208 as described in 1.1.1 followed by acylation as described in 1.8.10

gives 20 nethyl

2-[ (2, 6-di chl orobenzoyl ) am no] - 3-[ 6- (2, 6-di met hoxyphenyl ) - 2- napht hyl ] pr opan
oate 209. Yield: 72 % M (MH): 538/540/542. 25 4.1.10 Synt hesis of

2-[ (2, 6-di chl orobenzoyl ) am no] - 3-[ 6- ( 2, 6- di met hoxyphenyl ) - 2-

napht hyl ] pr oparifabte @&cid 210: Hydrolysis of nethyl

2-[(2,6-dic Jorobenzoyl)an1no]3 [ 6-( t hoxyphenyl ) - 2- +
apht hyI ] DT gp noate269—as—desct rucal%?gcg&%g?ﬂ OtVves MS (MH™)

n
2-[ (2, 6- di &dhdrmebieh ﬁzjgalr%‘ﬁwmab}to&zcarbonyl)anuno] -3-[2-(2,6-dichlorophenyl)-4- 587/589
[6-(2, 6-di 2 f ang ! 30 Yield: 64,%, M
( 3DNEAYhLg folrGheftrbfe 0L /861

2

U)

MH+) . 524 76 ) 04 —2—Synthests
MY 6 ol GRbarbeh R 2 et o werop R o M opHengpmiphem & | 579
napht hyl ] pr opg ﬂﬁieﬁyl@ﬁlf&y%lfb 3L RSBy EQ- @ﬁh]ﬂ%@lﬁfpmoatewm c (>

conpound 28Z) U 1O pyridine, q)---5( CHCr 3G Pa(PPh3) 4, T NaHCES

Cl\\ | pEeey Hsethytl FRlhKerErdpRyEaopy 2%*52 Boderhogphenyl)-&  |0OSH9

_OOEt CcO 287 d[ﬂ)h%ﬁﬁsﬁlfany@h 2%91 tGeROOG6- é\lljﬁ%oﬁihyl]p?@arﬁtel n schene 19 1, 4-d
ox HC - T 2_5d methyl 923) 2- [(t]ért -butoxycarbonyl)amino]-3-[2-(2,6-dimethylphenyl)-4- 547
(phenylsulfanyl)-1,2,3,4-tetrahydro-6-quinolinyllpropanoate
25e |methyl (2S)-2-[(tert-butoxycarbonyl)amino]-3-[2-(3,5-dichloro-4-pyridinyl)- [586/588

4-(phenylsulfanyl)-1,2,3,4-tetrahydro-6-quinolinyljpropanoate /590

Compounds described in table 7 can be synthesized as described for compound

26.
5 Table 7:

n° TUPAC Name MS (MH™Y)

26a [methyl (2R)-2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-dichlorophenyl)-6- 475/477
quinolinyllpropanoate /479

26b |methyl (25)-2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-dimethoxyphenyl)-6- 467
quinolinyljpropanoate

26c¢ (methyl (2R)-2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-dimethoxyphenyl)-6- 467

quinolinyl]propanoate
26d |methyl (28)-2-[(tert-butoxycarbonyl)amino}-3-{2-(2,6-dimethylphenyl)-6- 435

quinolinyllpropanoate

26e |methyl (25)-2-[(tert-butoxycarbonyl)amino}-3-[2-(3,5-dichloro-4-pyridinyl)- {476/478

6-quinolinyl]propanoate /480

(2R)-2-[(2,6-dichlorobenzoyl)amino]-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]
propanoic acid 40 can be synthesised according to the same procedure but starting from
(D)-p-nitro-Phe-OMe, involving methyl (2R)-2-[(tert-butoxycarbonyl)amino}-3-[2-(2,6-

10  dichlorophenyl)-4-(phenylsulfanyl)-1,2,3,4-tetrahydro-6-quinolinyl]propanoate 25a,
methyl (2R)-2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-dichlorophenyl)-6-
quinolinyl]propanoate 26a and methyl (2R)-2-amino-3-[2-(2,6-dichlorophenyl)-6-
quinolinyllpropanoate 34a (MS (MH'): 375/377/379) as intermediates.



HOOC N ""- 211 HOOC NH2 214 HC 1/ 5 4.2.1 Synthesis of nethyl

6- hydr oxy- 2- napht hoate 284: Reaction of 6-hydroxy-2-naphthoic acid 283 with

SOC12 as wegswdzer in 1.1.1. gives nethyl 6-hydroxy-2-naporhrat/esogss.

Yield: 97 % M (MH): 202. 10 4.2.27Synthesis of nethyl

6-{[ (trifluoronethyl)sul fonyl]oxy}-2-naphthoate 285: Reaction of nethyl

6- hydr oxy- 2- napht hoate 284 with trifluoronethanesul fonic anhydride as

described in 4.1.5. gives nmethyl 6-{[(trifluoronethyl)sulfonyl]oxy}-2-

napht hoate 285. Yield: 90 % 15 MS (M#): 334. 4.2.3 Synthesis of nethyl

6- (2, 6-di chl or ophenyl ) - 2- napht hoat e 286: Reaction of nethyl

6-{[(trifluoronethyl)sulfonyl]oxy}-2-naphthoate 285 as described in

$f‘§{'§' egg 201/ 53. %&e& sr@‘giéfls - ({z?a @icﬂfosdiyhgﬁﬁpa%mm;n Baphygoate 286. 20
0

[ 6- (2, 6-di chl or@ﬁﬁéfmw}zt%mwmy anadlaniy Progagsy ik 28 according to

PCT/ EPO3/ 03909 mggmﬁgmhwamesmgmh 264 (s¢n&médignl or ophenyl ) - 2- napht hoat e
286 as_descri bed

6- di chPor ophenyi @%ﬁ?ﬁ&?ﬁ%ﬁ‘éﬁgﬁﬂ niagigcarborylicpcid@Busedfor thagyythesisef 5
4.2.5 Synt(agisi-p2-(0f6- atc(ﬂnroptmmynﬁyqu)mcﬁmz 26H{d+[2hl or ophenyl ) napht hal ene 288:

T I P dd d
525, o il Rl bl Rl i G 0
[6-(2, 6- dla@mrdmdheﬂlwn)le 25. napht hyl ] net hanol 287 (0 242 g) is added. ' The

mxture is stirdggdneygder argon, at RT for 10 6h. Water (2 ml) is added.
The aqueous phase 1s extracted with CI—|2C12 (3 x 5 n)., The organic phases

are dried over MpSO4 and evaporat ed und acuum e esidue is purified
by silica gel chro ogr aphy Hs yclohexane 0/ 60 as el uent.
Yield: 95 % + 366. | 15 4—2—>6 Sy tdhesis>of by |
2- (acetyl am no)-3=[64(2, EB/BT/C%\I/rophen -2- napht r opanoat e 289:
o) OH
10 280 ! 281

2.5.1 Synthesis of methyl 1-[2-(diethylamino)ethyl]cyclopentanecarboxylate 280:

To methyl cyclopentanecarboxylate (1 g) in THF (8 ml) at -61 °C is added a
solution of 2M LDA (9.8 ml). The mixture is stirred at room temperature for 15 minutes,
then 2-bromo-N,N-diethylethanamine hydrobromide (2.04 g) is added at -61 °C. The

15  mixture is stirred for 5 minutes at this temperature, then at room temperature. The
solution became yellow and was diluted with water (30 ml). The organic phase is extracted
twice with a brine solution (30 ml). The pH of the organic phase is ajusted to 4 with 6N
HCI. After decantation, the aqueous phase is extracted with CH9Clgy (20 ml) and the pH of

aqueous phase ajusted to 12 with 6 N NaOH. After decantation, the organic phase is dried
20 over MgSO4 and concentrated. The residue is treated with diethyl ether (10 ml) and the
white solid is filtrated. Methyl 1-[2-(diethylamino)ethyl]lcyclopentanecarboxylate 280 is
obtained as a yellow liquid after concentration of the ether solution.
Yield: 79 %.
MS (MH*): 228.
25
2.5.2 Synthesis of 1-[2-(diethylamino)ethyllcyclopentanecarboxylic acid 281
Synthesis of 1-[2-(diethylamino)ethyl]cyclopentanecarboxylic acid 281 from 280
follows the transformation of compound 35 into 38 as described is example 1.1.
Yield: 94 %.
30 MS (MH™): 214.



To a solution of Na (0.092 g) in ethanol (5 m) is added diethyl 2-

(acetyl am no) mal onate (0.870 g). The m xture is stirred for Ih. A solution

of 2 20 (wWomabseshyl)-6- (2, 6-di chl orophenyl ) napht hal ene 28T(EP0DTNB0Y) in

ethanol (5 m) is added, under argon73 The m xture is stirred under refl ux

for 5h. After addition of water (5 m), the solution is concentrated under

vacuum and then diluted with AcCEt (5 nml). The aqueous phase is extracted

with AcOEt (3 x 15 m). The organic phases are dried over MWSO4, filtrated

and evaporated under vacuum The residue is purified by silica gel 25

chr omat ogr aphy usi ng AcOEt/ cycl ohexane 20/80 then (40/60) as el uent.

Yi el d: 54 268 NSYOjpess of @y dichlopo-N-Elt32s2¢5-gichlorophenyl)-6-quinolinyl]-1-

2- am no- 3- [ 6- ( 2nfadimhéia h)andiaf 8BRhRY, -REPRAAN- 1958 - (2

hydr ochl ori de g(lgd gggct?gﬁgﬂ%%me_t hyl i §}_ &

2- (acet yl ami no)dig2prpsnyg)- WEHOBPH%EMT?&@%WPT%&%%%t e 289 with

HCl as descri besthethedl6l. 8. gi ves 2-am no-3-[6-(2, 6-di chl orophenyl) - 2-

napht hyl ] propanagizc_ati d hydrochl ori de cYield: 91 % 35 M5 (MH): 396.

WO 03/ 093237 P hesi s of

2-[ (2, 6-di chl orob G- difCh or ophenyl ) - 2-

napht hyl ] pr opanoic @ 14: 2-[( 2, ,.5- deichNqrehenzoyl ) am no] - 3-[ 6- ( 2,

6- di chl or ophenyl ) - 2- ng : P14 can be synt hesi sed

starting from 2-am no- 3] §- ( & 6-Wi chl or opheny 2- Raplat hyl ] propanoic acid

hydrochl ori de 211,a¢cordi Ag synt hesi s Hdeses | bedNn schenme 19.

Exanpl e 5. Napht hyds)der i atpve st er eospeci &g synt @ s. Synthesis of

(-)- amd (+)-2- 10 cl 59(s)  Cl

[(2,6-dic rob N0 L+ w2 o th - 2- /| ] pr opanoi

c acid 217 ind SEgee LT e B A R B MBI o P b O

C  H CooL N H3Npcrpkangghylephdlbenzamide 600 C| / 216(+) Cl Ove NaCH, HBO Owe

\'\ 1 04 218 ’I3e7mét‘hyl (2)?)-2-[(2,6—dichlorobenzoy1)amino]—3—[2—(2,6-dichloropheny1)-6—
quinolinyl]propanoate 36 (0,222 g) in THF (1 ml) is added, at O °C, LiAlHy (1,5 equ.). The

10  solution is stirred at 0 °C for 1 hour. The reaction is quenched at -25 °C by successive
additions of water (25 pl), 15 % NaOH (25 pl) and water (75 pl). After evaporation of THF

under vacuum, AcOEt is added. The organic phases are washed with water, brine, dried
over MgSO4 and evaporated. The resulting residue is purified over silica gel using

CHgCly/CH3O0H/NH4OH (99/1/0,1) as eluent to give 2,6-dichloro-N-[(1R)-2-[2-(2,6-
15  dichlorophenyl)-6-quinolinyl]-1-(hydroxymethyl)ethyllbenzamide 60.
Yield: 62 %.
MS (MH*): 519/521/523.

2.6.2 Synthesis of 2,6-dichloro-N-{(1S)-2-[2-(2,6-dichlorophenyl)-6-quinolinyl]-1-
20 (hydroxymethyl)ethyl]benzamide 59.

The synthesis of 2,6-dichloro-N-[(1S)-2-[2-(2,6-dichlorophenyl)-6-quinolinyl]-1-
(hydroxymethyl)ethyllbenzamide 59 follows the procedure described for compound 60
using methyl (25)-2-[(2,6-dichlorobenzoyl)amino]-3-{2-(2,6-dichlorophenyl)-6-
quinolinyl]propanoate 37 as starting material.

25 Yield: 48 %.
MS (MH*): 519/521/523.

2.7  Synthesis of (25)-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]-2-{[4-(4-
piperidinylmethyl)benzoyllamino}propanoic acid 263.
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transformati on of conpound 35 into 36 and 37 as described is exanple 2. 2.
M5 (MH) : 538/540/542. 20 5.2. Synthesis of (-) and (+)
2-[ (2, 6-di chl orobenzoyl ) am no] - 3-[ 6- (2, 6- di et hoxyphenyl ) -
2- napht hyl ] propanoi ¢ acid 217 and 218. According to the transformation of
conpounds 36 arfgh8meilit o 40 and 39 as described in exanple 2.2. 25 Yield :
respectively 83 % a g 84 % M5 (WMH+) . %R4/526/228. WO 03/093237
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03/ 093237 PCT/ EP03/ 0390487 "+ ) i -~ TON< NNCENLO aiT™ee m co
corn co co co CC Ce:CC L¢ . N O)es maiy €0) CcClccJoo NN
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N. N. m c@.Tlc®Ey@hesis of tert-butyl 4-(4-{[((19)-1-{[2-(2,6-dichloropheny))-6-quinolinyljmethyl}-

2-methoxy-2-oxoethyllamino]carbonyllbenzyl)- 1 -piperidinecarboxylate 261.

5 Synthesis of tert-butyl 4-(4-{[((19)-1-{[2-(2,6-dichlorophenyl)-6-quinolinyllmethyl}-
2-methoxy-2-oxoethyl)aminolcarbonyljbenzyl)- 1 -piperidinecarboxylate 261 follows the
transformation of compound 33 into compound 258 as described is example 1.14.

Yield : 86 %.
MS (MH*} : 676/678/680.
10
2.7.2 Synthesis of methyl (25)-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]-2-{[4-(4-
piperidinylmethyl)benzoyllamino}propanoate 262.
Synthesis of methyl (25)-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]-2-{[4-(4-
piperidinylmethyl)benzoyllamino}propanoate 262 follows the transformation of compound
15 258 into compound 259 as described is example 1.14.
Yield : 87 %.
MS (MH+ ) : 576/578/580.

2.7.3 Synthesis of (29)-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]-2-{[4-(4-
20 piperidinylmethyl)benzoyl]amino}propanoic acid 263.

Synthesis of (25)-3-[2-(2,6-dichlorophenyl}-6-quinolinyl]-2-{[4-(4-
piperidinylmethyl)benzoyl]lamino}propanoic acid 263 follows the transformation of
compound 259 into compound 260 as described is example 1.14.

Yield : 65 %.
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MS (MH1) : 562 /564 /566.

Example 3. Quinolinyl derivatives: combinatorial chemistry.

Scheme 18
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5 @ Wang Resin 200-400 Mesh

Wang Resin: p-Benzyloxybenzyl Alcohol resin: The polymer matrix is copolystyrene
-1 % DVB, 200-400 Mesh.

3.1 Synthesis of compound 28.
10 The resin (Fmoc (L)-Phe (4-NOg)-Wang Resin 200-400 Mesh (loading 0.75 mmol/g)

is washed with MeOH, CH9Clg and DMF (3 times each, volume: 10 ml/g). The resin is

prewashed with 20 % piperidine in DMF (10 ml/g) for 5 minutes and then filtered. A 20 %
solution of piperidine in DMF (10 ml/g) is again added and stirring is maintained for 25

minutes. The resin is then filtered and washed 6 times with DMF and 3 times with
15 CHoCly.

3.2 Synthesis of compound 29.

3.2.1 Using R8-COCL
The resin (compound 28) is washed 3 times with CHoCly (volume: 10 ml/g). Ten

20  equivalents of R8-COCI in CHgClg (10 ml/g) are then added, followed by 10 equivalents of
DIPEA. Stirring is maintained for 2 h. The resin is filtered and washed with CHgCly, DMF

and MeOH (3 times each, volume: 10 ml/g). Completion of the reaction is checked using a

chloranil test on a small resin sample.

25 3.2.2 Using R8-COOH.
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The resin (compound 28) is washed with CHoCly followed by DMF (3 times each,

volume: 10 ml/g). 10 equivalents of TBTU and 10 equivalents of HOBT (both as solids) are
then added to the resin followed by R8-COOH in DMF (10 ml/ g). 30 equivalents of DIPEA
are then added dropwise. Stirring is maintained for 2 h and the resin is filtered and
washed 3 times with DMF, 3 times with CHoClo, 3 times with DMF and 3 times with
MeOH (volume: 10 ml/g). Completion of the reaction is checked using a chloranil test on
a small resin sample. If the reaction is not complete, the same procedure is started again

but reaction is maintained overnight.

3.3 Synthesis of compound 30.
The resin (compound 29) is washed with CH9Cly followed by DMF (3 times each,

volume: 10 ml/g). A 2M solution of SnCly.2H9O in DMF is then added (volume: 10 ml/ g).

Stirring is maintained 16 hours. The resin is then filtered and washed 6 times with DMF,
3 times with CH9Clg, 3 times with CHgClg + 10 % TEA, 6 times with CHyClg and 3 times

with MeOH (volume: 10 ml/g).

3.4 Synthesis of compound 31.
The resin (compound 30) is washed 3 times with CHoCly (volume: 10 ml/g). Ten

equivalents of aldehyde RICHO in CH9Cly (5 ml/g) are added to the resin and the slurry
is stirred for 10 minutes. Yb(OTf)g (0.05 equivalents, 5 % mol) in CHgCN (10 ml/g) is

added, then 10 equivalents of phenyl vinyl sulfide, and the stirring is maintained for 20
hours. The resin is filtered and washed with MeOH, CHoCly, DMF, CHgoCly and MeOH (3

times each, volume: 10 ml/g).

3.5 Synthesis of compound 32.
The resin (compound 31) is washed 3 times with CH9Cly (10 ml/g). 1.3

equivalents of mCPBA in CHoCly (10 ml/g) are subsequently added. After 1 hour of
stirring the resin is filtered and washed with CHyClg, DMF, CH9Clg and MeOH (3 times

each, 10 ml/g). The resin in DMF (10 ml/g) is then heated at 80 °C for 16 hours. The
resin is then washed with DMF, CHoClg and MeOH (3 times each, 10 ml/g).

3.6 Synthesis of compounds of formula I.

The resin (compound 32, 500 mg/well) is dried under vacuum and the
compounds of formula I are cleaved from by treating the resin 3 times with 5 ml solution
of TFA/Water 95/5 during 15 minutes. After filtration, the resin is washed with the same
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product is purified by reverse phase chromatography (CHgCN/water/0.1 % TFA).
Average overall yield: +/- 30 %.

5  Example 4. Naphthyl derivatives: racemic synthesis.
4.1 Synthesis of 2-[(2,6-dichlorobenzoyl)amino}-3-[6-(2,6-dimethoxyphenyl)-2-
naphthyl]propanoic acid 210.
Scheme 19
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4.1.1 Synthesis of 6-bromo-2-naphthol 201:
Deprotection of 2-bromo-6-methoxynaphthalene 200 as described in 1.9.2 gives 6-
bromo-2-naphthol 201.
Yield: 94 %.
15 MS (MH™): 227.

4.1.2 Synthesis of 2-(benzyloxy)-6-bromonaphthalene 202:
Protection of 6-bromo-2-naphthol 201 as described in 1.8.2 gives 2-(benzyloxy)-6-
bromonaphthalene 202.
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Yield: 98 %.
MS (MH*): 313.
4.1.3 Synthesis of 2-{benzyloxy)-6-(2,6-dimethoxyphenyl)naphthalene 203:
5 Reaction of 2-(benzyloxy)-6-bromonaphthalene 202 with 2,6-dimethoxyboronic
acid as described in 1.9.1 gives 2-(benzyloxy)-6-(2,6-dimethoxyphenyl)naphthalene 203.
Yield: 95 %.
MS (MH*): 370.
10 4.1.4 Synthesis of 6-(2,6-dimethoxyphenyl)-2-naphthol 204:
Deprotection of 2-(benzyloxy)-6-(2,6-dimethoxyphenyl)naphthalene 203 as
described in 1.8.4 gives 6-(2,6-dimethoxyphenyl)-2-naphthol 204.
Yield: 92 %.
MS (MH*): 281.
15
4.1.5 Synthesis of 6-(2,6-dimethoxyphenyl)-2-naphthyl trifluoromethanesulfonate 205:
Reaction of 6-(2,6-dimethoxyphenyl)-2-naphthol 204 with
trifluoromethanesulfonic anhydride as described in 1.8.5 gives 6-(2,6-dimethoxyphenyl)-
2-naphthyl trifluoromethanesulfonate 205.
20 Yield: 80 %.
MS (MH*): 413.
4.1.6 Synthesis of methyl (2-(acetylamino)-3-[6-(2,6-dimethoxyphenyl)-2-naphthyl]-2-
propenoate 206:
25 Reaction of 6-(2,6-dimethoxyphenyl)-2-naphthyl trifluoromethanesulfonate 205
with methyl-2-N-acetyl-acrylate as described in 1.8.7 gives methyl (2-(acetylamino)-3-[6-
(2,6-dimethoxyphenyl)-2-naphthyl]-2-propenoate 206.
Yield: 88 %.
MS (MH™): 406.
30
4.1.7 Synthesis of methyl 2-(acetylamino)-3-[6-(2,6-dimethoxyphenyl)-2-
naphthyllpropanoate 207:
Hydrogenation of methyl (2-(acetylamino)-3-[6-(2,6-dimethoxyphenyl)-2-naphthyl]-
2-propenoate 206 as described in 1.8.8. gives methyl 2-(acetylamino)-3-[6-(2,6-
35  dimethoxyphenyl)-2-naphthyl]propanocate 207,
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Yield: 99 9%.
MS (MH?): 408.

4.1.8 Synthesis of 2-amino-3-[6-(2,6-dimethoxyphenyl)-2-naphthyl]propanoic acid
5 hydrochloride 208:
To a solution of 1.4-dioxane (1 ml) are added successively 6 N HCI (3 ml) and
methyl 2-(acetylamino)-3-[6-(2,6-dimethoxyphenyl)-2-naphthyllpropanoate 207 (0.135 g).
The solution is stirred and heated at reflux for 4 hours, then cooled, and diethyl ether (5
ml) is added. The aqueous phase is extracted with diethyl ether (35 ml). The organic
10  phase is concentrated under vacuum. The resulting residue is dried overnight under hight
pression to give 2-amino-3-[6-(2,6-dimethoxyphenyl)-2-naphthyllpropanoic acid
hydrochloride 208.
Yield: 81 9%.
MS (MH1): 352.
15
4.1.9 Synthesis of methyl 2-((2,6-dichlorobenzoyl)aminol-3-[{6-(2,6-dimethoxyphenyl)-2-
naphthyl]propanocate 209:
Esterification of 2-amino-3-[6-(2,6-dimethoxyphenyl)-2-naphthyljpropanoic acid
hydrochloride 208 as described in 1.1.1 followed by acylation as described in 1.8.10 gives
20  methyl 2-[(2,6-dichlorobenzoyl)amino}-3-[6-(2,6-dimethoxyphenyl)-2-naphthyl]propanoate
209.
Yield: 72 %.
MS (MH*): 538/540/542.

25  4.1.10 Synthesis of 2-[(2,6-dichlorobenzoyl)amino}-3-{6-(2,6-dimethoxyphenyl)-2-

naphthyljpropanoic acid 210:

Hydrolysis of methyl 2-{(2,6-dichlorobenzoyl)amino}-3-[6-(2,6-dimethoxyphenyl)-2-
naphthyllpropanoate 209 as described in 1.8.11 gives 2-[(2,6-dichlorobenzoyl)amino]-3-
[6-(2,6-dimethoxyphenyl)-2-naphthyljpropanoic acid 210.

30 Yield: 64 %.
MS (MH*): 524/526/528.
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t 4.2 Synthesis of 2-[(2,6-dichlorobenzoyl)amino]-3-[6-(2,6-dichlorophenyl)-2-

(o
N

naphthyljpropanoic acid 214.

Scheme 20
OH

Cl
1/SOCl,, CH,OH
O {-> compound 284) cl
2/ Tt,Q, pyridine, @
GH,C, g, B
Cl
Pd(PPhy),, NaHCO, COOCH,

toluene, EtOH

TiO

E100C.,COOE
LiAIH, Thac
__THE _PPhyBr, _EtONa/EtOH_
“onon ,Cly

289 HLC,00C NHAc

& (“j\ : m = ,/\“l
1 4-dioxane
211 HOOC

HOOC

5 4.2.1 Synthesis of methyl 6-hydroxy-2-naphthoate 284:
Reaction of 6-hydroxy-2-naphthoic acid 283 with SOCly as described in 1.1.1.
gives methyl 6-hydroxy-2-naphthoate 284,
Yield: 97 %.
MS (MHY): 202,
10 4.2.2 Synthesis of methyl 6-{[(trifluoromethyl)sulfonyljoxy}-2-naphthoate 285:
Reaction of methyl 6-hydroxy-2-naphthoate 284 with trifluoromethanesulfonic
anhydride as described in 4.1.5. gives methyl 6-{[(trifluoromethyl)sulfonyloxy}-2-
naphthoate 285.
Yield: 90 %.
15 MS (MH*): 334.

4.2.3 Synthesis of methyl 6-(2,6-dichlorophenyl)-2-naphthoate 286:
Reaction of methyl 6-{[(trifluoromethyl)sulfonyljoxy}-2-naphthoate 285 as
described in example 4.1.3. gives methyl 6-(2,6-dichlorophenyl)-2-naphthoate 286.
20 Yield: 93 %.
MS (MH™): 331.

4.2.4 Synthesis of [6-(2,6-dichlorophenyl)-2-naphthyljmethanol 287:
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Reaction of methyl 6-(2,6-dichlorophenyl)-2-naphthoate 286 as described in 2.5.1.
gives [6-(2,6-dichlorophenyl)-2-naphthylmethanol 287.

Yield: 98 %.

MS (MH™): 308.

4.2.5 Synthesis of 2-(bromomethyl)-6-(2,6-dichlorophenyl)naphthalene 288:
To a solution of PPhg (0.251 g) in CHoCly (1 ml) is added drop by drop, at 0°C, a

solution of bromine (0.049 ml) in CHCly (1 ml). After 30 min, [6-(2,6-dichlorophenyl)-2-
naphthyllmethanol 287 (0.242 g) is added. The mixture is stirred, under argon, at RT for
6h. Water (2 ml) is added. The aqueous phase is extracted with CH9Clg (3 x 5 ml). The

organic phases are dried over MgSO,4 and evaporated under vacuum. The residue is

purified by silica gel chromatography using AcOEt/cyclohexane 40/60 as eluent.
Yield: 95 %.
MS (MH™): 366.

4.2.6 Synthesis of ethyl

naphthyllpropanoate 289:

To a solution of Na (0.092 g) in ethanol (5 ml) is added diethyl 2-
(acetylamino)malonate (0.870 g). The mixture is stirred for 1h. A solution of 2-
(bromomethyl)-6-(2,6-dichlorophenyl)naphthalene 288 (0.978 g) in ethanol (5 ml) is
added, under argon. The mixture is stirred under reflux for 5h. After addition of water (5
ml), the solution is concentrated under vacuum and then diluted with AcOEt (5 ml). The

2-(acetylamino)-3-[6-(2,6-dichlorophenyl)-2-

aqueous phase is extracted with AcOEt (3 x 15 ml). The organic phases are dried over
MgSOy, filtrated and evaporated under vacuum. The residue is purified by silica gel
chromatography using AcOEt/cyclohexane 20/80 then (40/60) as eluent.

Yield: 54 %.

MS (MH*): 430.

4.2.7 Synthesis of 2-amino-3-[6-(2,6-dichlorophenyl)-2-naphthyllpropanoic  acid

hydrochloride 211.:

Reaction of ethyl 2-(acetylamino)-3-[6-(2,6-dichlorophenyl)-2-naphthyllpropanoate
289 with HCI as described in 4.1.8. gives 2-amino-3-[6-(2,6-dichlorophenyl)-2-
naphthylipropanoic acid hydrochloride 211.

Yield: 91 %.

MS (MH™): 396.
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4.2.8 Synthesis of 2-[(2,6-dichlorobenzoyl)amino]-3-[6-(2,6-dichlorophenyl)-2-
naphthyljpropanoic acid 214:
2-{(2,6-dichlorobenzoyl)amino}-3-[6-(2,6-dichlorophenyl)-2-naphthyl]propanoic

5 acid 214 can be synthesised starting from 2-amino-3-[6-(2,6-dichlorophenyl)-2-
naphthyllpropanoic acid hydrochloride 211 according to the synthesis described in

scheme 19.

Example 5. Naphthyl derivatives : stereospecific synthesis. Synthesis of (-)- and (+}-2-
10  [(2,6-dichlorobenzoyl)amino]-3-{6-(2,6-dimethoxyphenyl)-2-naphthylpropanoic acid 217
and 218.

Scheme 21
OMe OMe

Chiral
Separatlon

H,CO0C H,CO0C
215(-)

209 Cl 216 (+)

] OMe
NaOH H,0 OO 217 (-
OMe o o )

218 (+)
HOOC ”
Cl
5.1 Synthesis of (-) and (+) methyl 2-[(2,6-dichlorobenzoyl)amino]-3-[6-(2,6-
15 dimethoxyphenyl)-2-naphthyl]propanoate 215 and 216
Synthesis of (-) and (+) methyl 2-[(2,6-dichlorobenzoyl)amino]-3-[6-(2,6-
dimethoxyphenyl)-2-naphthyl]propanoate 215 and 216 follows the transformation of
compound 35 into 36 and 37 as described is example 2.2.
MS (MH?) : 538/540/542.
20
5.2,  Synthesis of (-) and (+) 2-{(2,6-dichlorobenzoyl)amino]-3-[6-(2,6-dimethoxyphenyl)-
2-naphthyl]lpropanoic acid 217 and 218.
According to the transformation of compounds 36 and 37 into 40 and 39 as
described in example 2.2,
25 Yield : respectively 83 % and 84 %.
MS (MHY) : 524 /526/228.
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Compounds described in table 8 can be synthesized according to one of these
methods.

In the table, the stereochemical information is contained in the two columns
headed ‘configuration data’. The second column indicates whether a compound is a pure
configuration isomer or enantiomer (Pure), a racemate (Rac) or is a mixture of two or more
stereoisomers, possibly in unequal proportions (Mixt). The first column contains the
stereochemical assignment for each recognised center, following the TUPAC numbering
used in the preceding column. A number alone indicates the existence of both
configurations at that center. A number followed by ‘R’ or ‘S’ indicates the known absolute
configuration at that center. A number followed by ‘§’ indicates the existence of only one
but unknown absolute configuration at that center. The letter (A, B, C, D) in front is a
way of distinguishing the various configuration isomers, enantiomers or racemates of the

same structure.
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105 Exanple 6: In vitro biological assay. U337 / VCAM 1 adhesi on assay.
Conmpounds of the invention are tested in a VLA-4 dependent adhesion test.
The VLA- awexpner3i ng cell |ine W37 (ATCC n: CRL 1593) i sPculEPos/@3909 n RPM
1640 nmedi um suppl emrented with foetal #dvine serum 10 % Prior to the assay
cells are 5 washed, resuspended in HBSS BSA 0.1 % at 5x106 cells/m and

| oaded with the fluorescent dye Calcein-AM at a final concentration of 10
nmol /I for 15 min at 37 C. After washing, cells are resuspended in RPM at
2x106 cells/m. 96 well mcrotiter plates are coated with 50 Al aliquots of
sol ubl e human reconbi nant VCAM 1 (2.5 pg/m in DPBS) overnight at 4 C
DPBS al oneExasnpldéebh titro Hiblegica? asglyl §98Dy Vit -3 pebedioe assdliesi on neasur enent .

V‘él I h I h
S IR O PO PPl B o

1 %BSA for 1 herence
di ssol ved in DI\@@%‘IQXPW@&%F#I WQHEP’E@C(%CM@@)lsaznliureddd@’MIo t he

wel I's in aéfd Hbamal w@m&éﬂa@a wﬁy@@tm@@ﬁe Tséﬁltn'x 96 9, sl’nlar % th\ée.ﬂb%) & |a9@e I's

15 added to control | cein %Is are
vol ume Sandveshed p’feé?%}%en&?%“} ﬁ@éﬁﬁ%& i d? af453<191 r?eléﬁt/mld%l? Sviky the
Fl uor escenb@resceB@RUTACkILAM gt 4 hﬂal@gshaa‘nmﬁbn B 80 moBade 5(1ﬁihC:ltt33’t 4CO!Afté185

nn em ssion. 53 Pl at e i to renove non-adherent
cell's and Y11 U(l)rrlé OHS grﬁ%‘?p?é(gél m%\ﬁﬁ ﬁﬁlo eélnzlg} centage of cell adhesion
is cal cul ated a%6 wélll mm@caerp@es)ireadﬁedmtﬁl etlladifuotslofl sslaBleéneenof t ot al

cel s x 1%&@% RSPEE. S | g/r@ﬂ @go@n%gkmaé%%é ALOER %de\cﬁ" I's

(Fns% . Specific adhesion is esion in
cal cul 8 ecsomss wells f%@?remlf@fadﬁlhﬁoﬁm%@iréﬁle@f Wellsarewashsd tg rel@évecqu@anéd to

the adhesi Qi a6@BldcRéd BPIHcELARG WPt 05 Bed foP 1REACHNMC BreddQbackkbib 0 -
Fns% / (Fc% Fns% x 100]. 1C50 is evaluated froma dose-response curve

using the FREFBRRFng equation: Y= A+ ((B-A)/(1+ ((CX)AD))) with A =
m ni num i nhi bi t C&@Apohds dm@lvﬁum DM sl dtedGn RAMIFIERERI (2B rmmbl /i) and30

sl ope. Pref d.c und ﬂﬁ? ag\gl inhibjt the U937 adhesion to
VeAM vi t h EsE YRR i 5 PNV trgsa ey oo eTons b
CLAI M351 Colued ti; dortenl iwedjs t%cdm toaded cdllsaare thephdsted de 6O intedlhiyie and epd plates
sal t ther ea&te tincd%aéd for 45 min at room temperature.

Fluorescence is measured using the Cytofluor plate reader (excitation:485 nm;
emission: 530 nm).

Plates are washed 4 times to remove non-adherent cells and fluorescence was read

20 again.

The percentage of cell adhesion is calculated as: fluorescence of adherent cells/
fluorescence of total cells x 100 (Fyx%). Nonspecific adhesion is calculated from DPBS
wells (Fyg%). Specific adhesion is : F3% - Fy,%.

Adhesion inhibition is calculated as the decrease of the adhesion of treated cells

25  compared to the adhesion of control cells and expressed in percent as: 100 - [(Fx% -
Fpg%) / (F%- Fpg%) x 100].

ICp is evaluated from a dose-response curve using the following equation:

Y=A+((B-A)/ (1+((C/X)AD))

with A = minimum inhibition, B = maximum inhibition, C = ICgq and D = Hill

30  slope.

Preferred compounds of the invention inhibit the U937 adhesion to VCAM with
ICy( values below 1 pmol/1



(') R3 R25 wherein Xis Nor CH R is cycloal kyl, aryl, heterocycle,
aral kyl, heterocycle-al kyl, or an oxy derivative, or a group of fornula:
10 R2 i s WRR4R%3237 OR4 or -C(=O) NR5R6; R3 is tetrazole, -CRCTAHEPH2QY0Dr
-COR7; R4 is H -Gl-R8, or a group W6 fornula: CH3 HN~,CH3 OCH3 * + O +
OOor O15 RS is H Cil-4-alkyl; or -NRARS represents an heterocycle or
-N=CROR10; R6 is aryl, heterocycle, cycloal kyl or aralkyl; R7 is hydroxy,
am no, hydroxyl am no, an oxy derivative or an anmino derivative; G is CQ
CH2, S02; R8 is aryl, heterocycle, cycloal kyl, aralkyl or -NHaryl; 20 RO
is aryl; and R10 is ether; with the proviso that when Xis CH, then R is
cycl oal kyl , aryClLAINS er ocycl e, aral kyl, heterocycle-alkyl or a group of
formul a: and WD 03/093237 PCT/ EP03/03909 107 with the proviso that, when X
is CH Rl is cycloalkyl, R2 is -NRAR5, R3is -CO R7, R4 is Hor -G-R3, R5
is H C -4lal kyfomppuidhgmng Gedorngd I oRE phermaareutigliy owedptabls sdds thereof.ed
phenyl, cycl oal kyl or -NH phenyl (an optionally substituted), then R7 is
nei ther an oxy derivative of fo|51rrula -O CHRobRc wherein Ro is H C 1-6 5
al kyl or an optionally substituted-phenyl and RCis an optionally
substituted phenyl, nor an am noc?gieri ative of fornula -NRd- CHRbRc wherein
Rb and Rc have the sane definiti dns descri bed g@bove, and Rd is H or
Cl-6-al kyl. 2. A conpound accordi ng aim1l, V\H rein 10 Rl is
cycloal kyl, aryl, aromatic heterocycl®e aral kyl; R2 is -NR4R5; R3 is
-COR7; R4 is -Gl-R8;
5 R

wherein
Xis N or CH;
Rl is cycloalkyl, aryl, heterocycle, aralkyl, heterocycle-alkyl, or an oxy derivative,

@

or a group of formula:

10
R? is -NR*R5, -OR? or -C(=O)NR5RS;
R3 is tetrazole, -CN, -CHoOH or -CO-R7;
R*is H, -G1-R8, or a group of formula;
CH,
N/\/CH /k
15 RS is H, Cl-4-alkyl; or -NR‘LR5 represents an heterocycle or -N=CROR10;
6 is aryl, heterocycle, cycloalkyl or aralkyl;
R7 is hydroxy, amino, hydroxylamino, an oxy derivative or an amino derivative;
Gl is CO, CHy, SOy;
8 is aryl, heterocycle, cycloalkyl, aralkyl or -NH-aryl;
20 RY is aryl; and

R0 is ether;
with the proviso that when X is CH, then R!is cycloalkyl, aryl, heterocycle, aralkyl,
heterocycle-alkyl or a group of formula:

O

; and



R5 is H or Cl-4-alkyl; 15 R7 is hydroxy, am no, hydroxylam no or an oxy
derivative; GlL is CO and R8 is aryl, heterocycle, cycloal kyl or -NHaryl.
3. A conmpwornd/ogaeprding to claim 2, wherein 20 Rl is 2, 6- ¢cechipos/aqohenyl ,
2, 4-di chl or ophenyl, 2, 6-di met hoxyphenyl, 2-nitrophenyl,
2-(trifluoronethyl)phenyl, 2-bronophenyl,

2- (1, 3-benzodi oxol -5-yl)-1-nmet hyl et hyl, 2-net hoxyphenyl,
4- (met hyl sul f onyl ) phenyl, 5-chloro-1-nmethyl-3-(trifluoronethyl)-

1H pyrazol -4-yl, 2, 6-di net hyl phenyl, 2-chloro-6-nitrophenyl, 3,5-dichloro-4
pyridinyl, 2- chloro 6-f 1 uorophenyl , 2-net hoxy-I-naphthyl, 2-nmesityl; 25 R2
i s - NHR4, wher siith 8¢ pirevisd3haR8yheRX isscCHyRiY By cloalikyin 82 as NR4RR, adBk;sloxy €
is CO and R8 g/, R¥Gs @i GhiGOrRPh&MY H, C1-4-alisyl, G is CO, CHg, SOy , R8 is an
1-carboxy-1, 2, 2-trinethyl -3-cyclopentyl, 1-((4-

met hyl phenyl ) s @Ptierally)subshijuted pletingl |cycloalkyl or -NH-phenyl (an optionally substituted),
1-[(4-met hyl ph%ﬂéﬂ kgllg ﬁ&ﬁ%%hﬁ%&ﬁﬁ&%a%ve l)“‘orr?lgla' @d@i-IRBR‘ﬂvhere Rb i H, Cl 6-
1-(4- chlorophe icyc ope chl or o- 4- (net sul ony@ﬁ g

chl or 096- net hy|%‘ﬂ' Ay A0 OBtlg@i‘w}lbihtgteﬂmhg%hw% i3 ap optiphgllyruhs Wé%yphenw

i 6( di hmelt hy: Prpqaewl. nés & ﬁihfrig%h@ﬁlﬁ't%rdﬂonﬁﬁﬂ& hyrest- gﬂﬁbﬁmlayé@ Rb}‘aﬁaﬁc)r%}e nyl ,

- (et hyl su ridin t ny

1- acet yl - 2- py(r%a%ls%rﬂ? Hg‘lflpg ns(arf'h%eﬁwl%q.?lw%(% Ia)n ﬁj ﬁ‘e’rfi#ﬁ

2, 4-di chl oro- 6-net hyl - 3-pyridinyl, 35 1-benzyl - 5 0x0- 2-pyrrolidinyl,

3-acetyl -1, 1-dip agﬁ!l 1-[2 WO 03/093237

PCT/ EPQ3/ 3909 é%%&n%1%u£ﬂh. nlng?gﬂh“%fgﬁélopentyl 4. A conpound
accordPng to cIRall imegclogligly aiyh aRpmatic Qetﬁmdl’cémpmreﬁibfbnyl

2, 6- di et hoxyphgnyl .Nr8R5- di chl oro-4-pyridinyl, 2- 5 nltrophenyl,
2-chl or o- 6- quoQggpeﬁé 2- met hoxy-1 - napht hyl or 2-chloro-6- nitrophenyl;
R2 is -NH C( O *s hydr oxy or C 1-4-al kyl oxy; and R8 is

2, 6-di chl or ophattyis,-g1-rfr boxy-1, 2, 2-tri nmet hyl - 3-cycl opentyl, 1-((4 10

met hyl phenyl ) syld onyl ) -2- pi peri di nyl,

1-[(4-nethy|phg% ?gd%féﬁgﬁﬁggtahydro-lk+ i ndol - 2-yl,

1- ( 4- &8l or opher/| ipdydiapeahipo, hRirahilanmoder aredtyydeswrhiivany| ) phenyl , 2-
c

hl or o- 6- et hyl h% (#Egé (phenyl sul fonyl ) -2-pyrrolidinyl,
2, 4-di chl or o- 6- yridinyl or 1-benzyl-5-o0x0-2- pyrrolldlnyl 15 5.

A conpound acc dﬁﬁ@ﬂtbﬁ@WWW@#twﬂaﬂh§<E -Ng-ayl. wher ei n, when the carbon at om
to which R2 and R3 are attached is asymmetric, it is in the
"S'-configuration. 6. A conpound according to claim1l selected fromthe
group con stlﬁbmﬁ?W%E@HVP”dPE§PC?”P€@ WGEH— hl or obenzoyl ) ami no] - 3- [ 2- ( 2,

6- di chbor opheny) is®,6- -dichlorophenyl, 2,4-dichlorophenyl, 2,6-dimethoxyphenyl, 2-nitrophenyl,

2-(trifluoromethyl)phenyl, 2-bromophenyl, 2-(1,3-benzodioxol-5-yl)-1-methylethyl,

2-methoxyphenyl, 4-(methylsulfonyl)phenyl, 5-chloro-1-methyl-3-(trifluoromethyl)-
1H-pyrazol-4-yl, 2,6-dimethylphenyl, 2-chloro-6-nitrophenyl, 3,5-dichloro-4-
pyridinyl, 2-chloro-6-fluorophenyl, 2-methoxy-1-naphthyl, 2-mesityl;
25 R2 is -NHR4, wherein R4 is -G1-RS;
R7 is hydroxy, amino or C1-4-alkyloxy;
Glis CO; and
R8s 2,6-dichlorophenyl, 1-carboxy-1,2,2-trimethyl-3-cyclopentyl, 1-((4-
methylphenyl)sulfonyl)-2-piperidinyl, 1-[(4-methylphenyl)sulfonyljoctahydro-1H-
30 indol-2-yl, 1-(4-chlorophenyl)cyclopentyl, 2-chloro-4-(methylsulfonyl)phenyl, 2-
chloro-6-methylphenyl, 3-acetyl-1,3 thiazolidin-4-yl, 2,6-dimethoxyphenyl, 2,6-
dimethylphenyl, 2,6-difluorophenyl, 2-chloro-4-(methylsulfonyl)phenyl, 1-
(methylsulfonyl)-2-piperidinyl, 2-methyltetrahydro-2-furanyl, 1-acetyl-2-
pyrrolidinyl, 1-(phenylsulfonyl)-2-pyrrolidinyl, 2,4-dichloro-6-methyl-3-pyridinyl,
35 1-benzyl-5-oxo0-2-pyrrolidinyl, 3-acetyl-1,1-dioxido-1,3-thiazolidin-4-yl or 1-[2-



20 qui nol i nyl ] propanoat e;

2-[(2, 6-di chl orobenzoyl ) am no] - 3-[ 2- (2, 6-di chl or ophenyl ) - 6-

qgui nol i nyWppsopReDi ¢ aci d; (2S)-2-[(2, 6-di chl orobenzoyl ) arcmajpodeions (2, 6-
di chl or ophenyl ) - 6- qui nol i nyl ] pr opanoi®8aci d;

2-({[(4R) -3-acetyl -1, 3-thi azol i di n-4-

yl ] car bonyl }am no) - 3-[ 2- (2, 6- di chl or ophenyl ) - 6- qui nol i nyl ] pr opanoi ¢ aci d;
2-[(2, 6-

di chl orobenzoyl ) am no] - 3-[ 2- ( 2, 6- di et hoxyphenyl ) - 6- qui nol i nyl ] pr opanoi c
acid; 3 25

[ 2- (2, 6-di chl or @jsHeAgRioBtadicydenenisil] - 2- [ (2, 6- di met hoxybenzoyl ) ani no] pr opan
oic acid; 3-[2- (2 6- dlchlorophenyl) 6-qui nolinyl]-2-[(2, 6-
dlnethylbenzoyl noj ropan0|c aci d

2-[(2, 6-diThl or 6%‘HE K€ t9-qlaioy 3 Whsgeingi nyl ) - 6- qui nol i nyl ] pr opanoi ¢
acid; 2-[(2,6-dRER mﬁmmﬂér@mZWhnﬁe‘tfl&yﬁﬁe&d 3,5-dichloro-4- ]Eyndln v, 2-

di chl oo- 4- pyr | Hethdn? 8000 4 BULLBRERA i i nd i or &-di0 2

dlchlorobenzoyl

- 3-[2- (3, 5-di chibophetypyri di nyl ) - 6- qui nol i nyl ] propanoate; 3-

[2-(2, 6- dlCh|Oﬁgpﬂp@ﬂﬂé(@ﬂg§an|Iny|] 2-[(2,6-difluorobenzoyl)am no] propano

ic acid; rmethyl

(2S) - 2- {[ 2- chl oR bisdydreyieyIGut-elulaxyanszoy| | ani no} - 3-[ 2- (2, 6-

di chl or ophenyl )R&3rsq}16181§8hﬁd}b5gﬂ&ﬁrpﬁ%9§$ 1&%3}11&11[13(1?3&% nyr 1-((4-
1

met hyl_.benzoyl ) am no]j - 3- di chl or 6phen ui nol i nyl ropanoi ¢ aci d;
(25) y 3 yl) methYI]PhGHSLDSU&OHYD 2- plpendlnyP 1- [(Z methylp enyl)su1f01¥1y oFc):tahg)rdro 1H-

2-{[ 2- chl or o- 4-ifewitdyil, suaicnroyd;)ﬂeﬁﬁkgmbb@mdng}ch&rba &r?aﬂ@rl@lnﬁ)h&w&wﬁ pyl)-6

WO 03/ 093237 PCT) EP 09 qu 0

2-({[ (2, 6-di chl orld"Bhe‘ﬁ‘yﬁ‘?'Pz‘r?F%l ? ‘Igi?a %Héf?‘i{% % H%apcgln{’lzg 4-dichloro-6-methyl-3-
(2, 6-di chl or opheymidinyl 6r trirennil-Brxo} Pppppalriiyd. aci d; (2S)-2-({[ 1-(4-
chIorophenyl)cyclopentyl]carbonyl}anino)-3-[2-(2, 6- di chl or ophenyl ) - 6-
qU|noI|nyI pr opanoi ¢ aci d;

3-[ 2- (3, 6-Ri chi’orupprsmmg accerding taiy o Flpings | (4 ¢28)ertin] ¢hels the carbon atom to

met hyl phenyl ) sulfion 2 lph e irdiapsticas Repwinkadd 1Al B 8R38OLS,

(1R 3S)-3-[({1- carboxy-2-[2- (2. ntifl&lion.

6- di chl or ophenyl ) - 6- qU|noI|nyI]ethyI}an1no)carbonyl] 1, 2, 2-

trimet hyl @y/cl opeciapecdrdeosyingtoatdif; 1 selected from the group consisting of methyl

2S)-2-[(2, 6-di
R e e e o S A ——
(29) - 30[ 2- ( 2- chHuinainglpropameph eAyd, ﬁdﬁ:hlqubmbylmyﬂﬂlel%— A-@,6-dichlorophenyl)-6-

6-di f | uor obenz gg f%,
di f1 uor obenzoyl aﬁ?h fﬁ%ﬂ%%ﬂ?%ﬁ&Q2ﬁg%$2f£%§%ﬁ%ﬁk gmnnmh N?ﬁ Plpropan0|c
acid; (29)-2-] ighlorophenyl)-6-quinolinyl]propanoic acid; 2-({[(4R)-3- acetyl 1,3-thiazolidin-4-

(25) chl o gbgngggh%ggg%mgoﬂs?mc@ R A b (LR U DT R e
qui nol i nyl } pr of%He? %Pﬂ)agmm] 3-[2- ]2 6- dlmethOXYP enyl)-6- qulnolmyllp¥0pan010 acid; 3—

((j 28?‘” 35] g (2- leﬁik-m G-ﬁimdmphﬂﬂh&ﬂglhﬂloﬁ'l}f]]@—|['(QJ&dlﬁielh&ylﬁ&%oﬁ)‘annno]propanom
i chl or obenzo 0i ¢, ac

(25)-2-[(2, 6- éla)(% A gk @ﬁgrgmn ) %qt"é“”(‘%ylli%m 6-

met hoxy- | - nap htdhybﬂlybeqwﬁ@dmmjﬁrppmmpam - Ezscﬂlc}ﬂ&‘ﬁber&ﬂ{;mﬁmﬁb]w{mfﬁ-

?129'[8;1)/ |2 b [e ? E ?y L )h ?Jgha ) % nf;lé’g/mz;oi??.?&g %ld) 2 (?(2%"] 4ilf or(@énlcg}i)ggl? [ 3C[26}§

-3-{2-[2-(trif |%Mﬁélrwmoﬁvlmﬂ)ewwoheyllnmpamm am }Imtbﬂé;ﬂ’lm 6-aci d;
(2S)-8e[ 2-(2- C@h@ﬂ&bﬁerfzbﬁ%ﬁﬁa@}ﬂ 03 ﬁdﬁﬂlo@@-lﬁ}l y% -4- %&noﬁyl]})ropgng%te 3-

chl or o- 6- nethyggﬁ é (§&an1no ropanoi c_aci d
met hyl benzoyl ) &fin ]Cﬁ/ qropley b yRoUNYIIng HR 6 ﬂyoreb%mpﬂlﬂlmﬁgdp]mw@mdc
acid;  (29)-2- pi2hylleSrbid-chives-1yinstylRmhypeazehhidNenes 8- { 2-
[2-ni trophenyl ]d_ic%_lorophenyl)—6-qu1'noliny1]propanoate; (2S)-2-[(2-chloro-6-
methylbenzoyl)amino]-3-[2-(2,6-dichlorophenyl)-6-quinolinyllpropanoic acid; (25)-
35 2-{[2-chloro—4-(methylsulfonyl)benzoyl]amino}—3-[2—(2,6—dichlorophenyl)—6-



qui nol i nyl } pr opanoi ¢ aci d;

(2S)-2-{[2-chl oro-4-(nmet hyl sul fonyl ) benzoyl ] am no}- 3-{2-

[ 2- (triflworoenex2byl ) phenyl ] - 6-qui nol i nyl } propanoi ¢ aci d; PCT/EP03/03909
(2S)-3-[2-(2-chl oro-6- fluorophenyl) 109%- qui nol i nyl ]

-2-{[ 2-chl oro-4- (net hyl sul fonyl ) benzoyl] am no} propanoi ¢ 25 aci d;
(2S)-2-{[2-chl oro-4-(met hyl sul fonyl ) benzoyl ] am no}-3-[2-(2-net ho) W1-
napht hyl ) - 6- qui nol i nyl ] pr opanoi ¢ aci d;
(2S5)-2-({[(4R) - 3-acetyl -1, 3-t hi azol i di n- 4-

yl ] carbonyl } am no) - 3-[ 2- (2, 6- di net hoxyphenyl ) - 6- qui nol i nyl ] pr opanoi ¢ aci d;
2- [ ({( 28 3aSguiraB)yyliptopgnojctacids tZhifl(Zobrd vl orophen damyinplcedtoailjadninot 3-[2-
H-i ndol - (2,6- dlchloro hen 1)-6-quinoli yl]Rror%)anom acid; (25)- 2 {[1-(4-

yI}carbonyI)anlnh} -di chl or ? |no |nylgpropan0|c aci d;
met hyl orophenyl)cyclopentyl]carbonyl}an'uno 3- [2 ,6-dichlorophenyl)-6-

(2 fS) 3-[ |2] (2, g quﬁiah@m@mic)acﬁi QSU[QEIQ'GLdﬁMlIﬂ})ro%héIﬁ}M 8RhundtiRl-by st [-a@ydr 0- 2
- ur an car po

(2S)-3-72-(2, 6- g%/ éli}lﬂ?@ll hgﬂ%ﬁ pa&ﬁ% CF{R?p}rl)agr_uno]propanow acid; (1R,3S)-3-[({1-
({[(2S) - 2- net hy caworahyeh(262dtcraphédytiss-hoingligyaktythupirepaniedryl ac,d;

(it ohl or opheny! ) TSI IORS s AP BREHP P ughgoaminol-8-12-(-
furanyl ] carbony In}tmﬁhnoylbﬁcpmmlmop@hmc acid; (2S) 3-[2-(2-chloro-6-fluorophenyl)-6-
2, 6-dichloro-N-[; Qtln{)[ugylﬁg [é @Hﬁlﬂb%@%@ opan01c acid; (2S 2 [(2,6-

6- qui nol i nyl ] net r oxyani no) oxoethyl benzam
N- (2- ah® no- | - {[élf%@ é Oééﬂﬂé?»@mtb@y@bnam yR-8; quinolinylipropanoic acid;

6- f“h C|h| ?rz gl)ohgn%/lzﬁs)& [m:emqﬂumb&r&aﬁmxhholzsapzc@extumsbmeraﬂ Hincih Qckiﬂﬂéﬁm de;
me ui in

(net%ylsulfonylfﬁ%p@g? [ﬁ@$%§§ﬁ5§%%¥§QﬁFﬁ%¥%%%ﬂaﬁ 1@“£Eéé¥) 6F91?2 6-

di chl or ophenyl ) gfimlihylipropyto]c-a2id; {28)28)2~(B-dhloro-6-fluorophenyl)-6-quinolinyll-2-[(2,6-
ety 0Lyt g o 35 BB ) B AP 5 kA .-
qui nol 13yl | pr oparediydxy olxpdptethyly-B-giindingitierop2ndi¢ £¢i2 928 %[ (2aB)ord-G- ( 4-

met hyl phenyl ) sulrﬁe@ﬁw)e]&e}lfa@mgalos léii—ﬁﬁ%#aﬁ&ylﬁ'é -G BRM b HEnBRseRT (2% 0212-

chl or ophenyl ) -6 I‘nolin propanoi c_a
3-[2-(2-br Oerphé o 66m§ Y gpqoﬂ),qqmmg] 3d2- [2- -(trifluoromethyl)phenyl}-6-
2, 6-di chl or Obgﬁﬁﬁuﬂl})lﬁﬁbp’b@ﬂow AR N2 B -@C2Cbhloro-6-flucrophenyl)-6-quinolinyl]-2-[(2-

Ezzgf ?rF?gpggg%?gBﬁ@%&ﬂ;gﬁ%ﬁ%®¥TEW§@ﬂ%ﬁ%ﬁﬂf%gﬁ%@%ﬁyyﬁh?no]propan0|c
i N %% n3[/l( § g isnﬂfﬁ@ébfﬂ%zﬁlﬁ@@ @thylf@lhﬁﬁy tﬁa@htﬁy@wfﬂxmh@hmmbi&acnﬁol
-[ 2- chIoroﬁgif%q{%?borolggﬁgﬂ?ﬂﬁébbgT% madfﬁd 4n§{fﬁﬁgﬁﬁﬁd'~ 15

(
({(
cid;
| }c
2
hl or obenzoy! namoh@)]lmrmm agidq ¢2%9)+2-{12-chloro-4-(methylsulfonyl)benzoyllamino}-3-{2-
(
C
[
t

}
-{
c
[

A or 0~ 50 (L 17 s GoneDbRHIY pegotmIpmeancioad 98 12-2 arlpro 6
2-chl or o- 4- fluorophenyl)-6-quinolinyl]-2-{[2- chloro 4- (meﬂXylsulfonyl)benzoyl]ammo}propanoic

hybs u: f on?/l )aaan@syb]{@mm&b =Bt Ahy18neMy Db @by lfalkihbil 3101 @Rk ihvky-pheny| |
qui nol i nyl }

25Ol o o) BB e R Bipropaen P BSYA AR Ryesyt-1.5-thiazolidin-4-
({(2S)-1- [(4yHMrbgﬂyﬂJ}bmmd) Bsiak(® Gaditdettigegphehiyhya-§aiasihgiiptopandib atir 2panoi ¢

2-

{
me
6-

{

[

cid; 2 20 [({( 11T o

L4 met Pyl phefi0F Sar Al {sareshab P ppionydpetghydro-15hindol-2

| } carbonyl ) am quaraor{}’lﬂa{n@ﬂqiﬁr[8r(@r65dlehlpromhgl®r1bﬁﬂuhwﬂ1)1¥ilmmr]m&0¢m immghylny| } p

opanogg acid; %)(3{- b- (2,6-dichlorophenyl)-6- umohnyl -2- ({[ R) 2-meth ltetrafl{l dro 2-

-(4-ch|orophen )cyclopentyl]carbonyl ﬂ 2-(2-ni - 6-

ui nol i nyl ] prop angicgghapyllamino)propanoate; (ZS) 3-[2- (2 dlchlorophenyl) -6- qumohnyl] -2~

-[ (2, 6- di met hoxybsnzatnyauirany drd-2-RrddiehdbbapReatbbrddanoic acid; (28)-3-[2-(2,6-
dichlorophenyl)-6-quinolinyl]-2-({[(2R)-2-methyltetrahydro-2-

furanyl]carbonyllamino)propanoic acid; 2,6-dichloro-N-[1-{{2-(2,6-dichlorophenyl)-

[

3-
[

a
y
3
di
2-
[

2-
(

3-
2-
a
1
y
;

1
q
2

35 6-quinolinyl]lmethyl}-2-(hydroxyamino)-2-oxoethyl]benzamide; N-(2-amino-1-{[2-



qui nol i nyl ] pr opanoi ¢ aci d;

2-[ (2-chl oro- 6-net hyl benzoyl ) am no] - 3- (2-cycl ohexyl -6 25

qui nol i nyWpmsopReDi ¢ aci d; 3-{2-[2-(1, 3-benzodi oxol - 5-yl ) PCTmPOHyI%es hyl | - 6-
qui nol i nyl }-2-[ (2-chl or o- 6- net hyl bena®y| ) am no] pr opanoi ¢ aci d;
3-{2-[2-(1, 3-

benzodi oxol - 5-yl) - 1- et hyl et hyl ] - 6- qui nol i nyl }-2-{[2-chl or o- 4-

(et hyl sul fonyl ) benzoyl ] am no} propanoi ¢ acid; 2-({[ 1-(4-

chl orophenyl ) cycl opentyl ] car bonyl } am no) - 3-[ 2- ( 2- met hoxyphenyl )-6 30
qui nol i nyl ] propanoi ¢ aci d;

2- ({[ 1- (4- chl or E@phrdivhlorepteinghESrquihdloaiipethyl}2amioatiyl) 32, §-Zichlorobenzamide;

(2, 6-di met hoxyph igel Ne!l chI or o- 6-

met hyl benzoyl )am%%-z_é[sg& (g% dlp%é%?% rﬁ)hﬁg@ﬁ{&ﬁ]n%l%l %ﬂz pr o an0| c acid;
2-1(2- (methylsulfonyl)p1pendlnyl]carbonyl}annno)propanoate (25)-3-[2-(

chl or o- 6- rret hyl BeRBeYIN:aM- B udslingl 2 @stli et hoxyphenyl ) - 6- qU| noI i nyl] propa
noic acid

2-{[ 2- Nl or o- 4- (REPHyWEIBRGTSBERAS Ay ARSI 8Rqniq AP Gpheny ) - 6 35
qui nol i Rlyl ] pr Zpafdmo@otﬁﬁktlﬂ? amino]-3-[2-(2,6-dichlorophenyl)-6- 03/ 003237
2-{[ 2-chl oro- ul f on n a
PCil'E EP03/ 03909 ‘ililip%"lﬁé%%’x%%‘% yﬁ%ﬁ‘ﬁé’l a%“.t%ﬁ | {ﬁzs{% pr%dp Mol € aci d:
2- {[ 2- chl or 0- 4- methylphenyl)sulfonyl]octahydro-1H-indol-2-yljcarbonyl)amino]-3-[2-(2-

t hyl sul fonyl ), i 00k 5 B ;
ot ¢ aci d " o: PRERESEES Bl Aoiduolt ST %g“%%@éﬂﬂ%ﬁ? S e
qui nol 14yl ] ropi%érécfd@ﬁoaen@yp@neém@np@ra@% B8y R Pacertjenzl @2‘11{1140151}’1] -2-
(met hyl sul f onyI )({Pilﬁfhyq(zl nﬁe‘t}%% Bﬂﬂfoh?lﬁﬁpé{tﬁhﬁ}c%%oqyl)e@mhg]p&%faﬁbﬂc%'bﬂ’ 0-

fl uor ophenyl ) - 6- qui no d%
chl or opheny! ) cyEionedt: ?"I‘ Vel ]Py}lﬁli‘ﬁrwgﬁlﬂf"&%]émdé%FH'mQOI(Q{“[ 1- ( 4-
chl or ophenyl) cquﬂaelpor@nhyﬁrio]-sazb%ydr}lépneﬂ@) 6-ghindlhylpiopanoic acid; 3-{2-[2-

(L1 or ot L BIER e Sy TR 50915, ©

di met hbxybenzoy ﬁ])chturohqnpw}@)pamm]proa@mqjc; acid; 2-[(2-chloro-6-methylbenzoyl)amino]-3-{2-
(11111 or et hy S phesy! | RLGEAIRSe  qunctipsongool a2l ot
di f 1 uor obenzoyl Imﬁllvﬂé]l]f@l}’{ Eer[mylﬁ%tl l%@ﬁ%%ﬁ)ﬁ@ﬂwrpn@ W@Ph@ﬁ]rﬁrl ) pr opano
IZC g-c' ﬂl 6. qumro]hnyl}propanom acid; 3-{2-[2-chloro-5- (tnﬂluOIéomethyI plhe yl]-6-quinolinyl}-
RS MR S A R RN
15 quigolinyl | p[mma@ﬂ; Casel-fla- -methylphenyl)sulfonyljoctahydro-1H-indol-2-
2-{12-chl oro-4- (met.h ﬁul (9! YS' {& f—% f())¥c|)—]53{ﬂtf?1%}6r§étﬂ3%ipheny1]-6—quinoliny1}propanoic
mesi tyl - 6-qui no tP an Cl
2-{[ 2-chl or o- 4- é-‘l—'léi Zry[[lsuFCEldmbpl)lmhzsajdp]eatyi]cm}aonyl}annnO) -3-[2-(2-nitrophenyl)-6-
ol ]SSR R D SR B AR
PZ aci d; )(/28) gulpe nylbr@naeﬁﬁiccﬁ%ﬂaélriﬁ?ogmwrﬁ ﬁw}hﬂbwos(l cﬁ %@yﬁ&ﬂhpmﬁyr) 6
30 qulﬁwllll HK: ] pﬁ%@ﬁﬁmﬁ)r@;%lglc ac%d 3-{2-[2- lgl ,3-benzodioxol-5- g) 1- methylethyl] -6-
(2( g[ di 1£I ugr ongﬁ’Fg %‘136 ai&rfg‘ﬁ)‘?ergﬁyﬁnﬁ %&%B;%gonoopamm acid; 3-{2-[2-(1,3-
2-[(2, 6-di net hObyrbﬁﬂmMJ-S-gﬂjlﬂl-meﬂkwlethyl] 6-quinolinyl}-2-{[2-chloro-4-
3-[2-(2-rrethoxy i.nolinyl]propan id; 2-[(2-chloro-6-
et hyl benzoyl ) afff S‘Kf‘{%l”%%nzc?ﬁ"wac%?%“’h’lf ahBE RO F 4 | or omet hyl)

-2 { s yr alzol 44y bqllorfgﬁﬂlqwlfm¢lop?1:)tylbadmrinlmnab3@ (2- meEhOXYPhenyl) -6-

- or o- Fb%hq 3
chl or (FI met hy &Hﬁ%t r |1]f§#u%a?1§}né'etcﬁf@)z@y ( @mroa oegfy1 Tl 15 ]Carboflyn p)r%p%nm C
aci d: (2,6-dimethoxyphenyl)-6- qumohnyl propan01c acid; 2-[(2-chloro-6-

methylbenzoyl)armno]—3—[2-(2-methoxyphenyl)-6—qu1nohnyl]propanoic acid; 2-[(2-
chloro-6-methylbenzoyl)amino]-3-[2-(2,3-dimethoxyphenyl)-6-quinolinyljpropanoic
acid; 2-{[2-chloro-4-(methylsulionyl)benzoyllamine}-3-[2-(2-methoxyphenyl)-6-

35 quinolinyl]propanoic acid; 2-{[2-chloro-4-{methylsulfonyl)benzoyllamino}-3-[2-(2,3-



(2S) -2-{[2-chloro-4-(nethyl sul fonyl)benzoyl]am no)-3-[2-(2,

6- di net hyl phenyl ) -6- qui nolinyljpropanoic acid;

2-[ (2, 6- dwohBosaabenzoyl ) am no] - 3-[ 2- (2, 6- PCT/EP03/03909

di f 1 uor ophenyl ) - 6- qui nol i nyl ) pr opanoiitl aci d;

3-[2-(2-chl oro-6-nitrophenyl) - 6-

qui nol i nylj-2-[(2, 6-di chl orobenzoyl)am noj propanoi ¢c acid; 3-[2-(2-chloro-6
30 nitrophenyl)-6-quinolinyl]-2-[(2,6-di met hoxybenzoyl)am no] propanoic
acid; 2-[(2- chloro-6-nethyl benzoyl)am no]-3-[2-(2,

6-di fl uor ophenyl ) - 6- qui nol i nyl ] propanoi ¢ aci d;

2- [ (2- chl or o- 6- dendiyddypheagl]-§-grinebhyliBopaoicacith 120t clBore-4+ ophenyl ) - 6-

qui nol i nyl ] prop

G et noxypneny 113 FEBR AP FEPEBIA APPSR sl oo
di chl or obenzoyl| peifi #df ?éi@mp ﬂ#?nﬁwaﬂﬁﬁphﬁﬂ% éﬁ?@?m?Ph%EWt yl ] pr opanoat e;
(-)- 2] WO ([Jg/ 09293§P BR3HoR3IRAY o- [@Q—dﬁc%h%;rol@erﬁbﬂﬂhﬁﬁ&]@@lﬂyn

am no] - 3- ox I 0pg¢

(+)-2-[22, 6-dic 1681 %@BQ&W}?{] %ﬂl F@Mp@k&%ﬁ%&gﬁ{m 6.
naphthyl]propanﬁumnphmﬂﬂ)eqﬁﬁm@ﬂwBQQMWmmhoxyphenyl) 2-napht hyl ] -2- ({[(2S)-

1- h | sul f ] b d; hyl
316705 5 i et YRy B A R AT A PRIR S s oty
phenylsuIfonylyb@nu&knﬂkm@bpuﬁﬂb@ﬂymyknmmokﬂﬂ%ﬁhﬁUQU@Dnnﬁnﬁyhanﬂ]6-

28)-2-{[(2, 4- qhﬁq'a_ qg;lr #BHB&J 3 [Ey§'4d<h1&){ﬂn)o$ﬁé1%@)né lghirRIhAPb3;d4-2- (2,

(
(
6- di chl or ophenyl’) - r opanoat e;

(1R 3 S}O 3-{[((1 g)mqh?ify@el(l@yga@}n@ r@pa@@mﬂ )2_ [§2,6-dimethoxybenzoyl)amino]-3-{2-[2-
?UI nol i nyl ] met hythhuaroﬁ&rtMypnegylpmahﬂnh;\l}pa@mlc 4ol oy 63 - 1, 2, 2 10
r
2-
(
(
(

i met hyl cycl opent anecar baxyl i
[(2, 6y di %:/hl OP gg]éﬁﬁogﬂ‘f Mbl}o? §a{?i2 mg%yg}ﬂfonyl)phenyll 6-quinolinyljpropanoic
6- di met hoxy p heify 2) (26:hiptb feamethylHeprayf aimaal-8; (2-mesityl-6-quinolinyl)propanoic

2,

lR 3S) 3[({(18 r )

2, 6- dlchloropheégl%ﬁ@(%ﬁlné%?%éwtm?ﬁg'?m%Fﬂgf%é%éﬁﬁdﬁ?nfh?n6)6
trinethylcycl opgnmheyjmrmy)iq agcidy @-2-chloro-4-(methylsulfonyl)benzoyllamino}-3-(2-~

(29)-2-({[(4R)- %leg‘{igtd guﬂqoﬁ%\q 98&5359101711’0% 2t{fﬂ é}ﬁ&lo' Apr Ylﬂﬂkonyl)benzoylialmno}-

car bonyl }am no) - 3- hloro phenyl )-6-qui nol | ropanoi ¢” 15 aci d;
(2S)-2-{[ (2, 4- d|3d%1(%ﬁdilelalﬁ@@h9mﬂ)36ﬂymanﬂ IRERPIE A ]2a{ T%?Wls% 2-(2, 6-
di chl or ophenyl ) pBrrékdin@)daftydnly Hérﬁ%pgim(mld@bhwfsﬁlﬁww (Eqiindryligrdpranoic acid;
di chl b 1) di net h he - 6- I te;
mehyl (29) - 2 1 (S5 R-B b obaylaR o S ﬂ%‘w@f#'y?%f:;??ag?a ’
gw n ?Ihlz(myl ]hpr olpalﬁﬂmhﬁyl];(ra@noib 4di@ 26({[(1“(@hhmmhﬁnym:ybl)agmtﬂmaﬂ&n&ﬂam&oﬁsaﬂ

i met hoxyphen rQ
di chl or o)t;gnzogl g(zeirgndﬁdI %‘Lttefwejquémgoa[ ?lro}gyp?%%%é}ﬁ% ga(:?&lﬁlﬁigﬁ? r’f%ﬁnzo%l 35%13?]6
acid; (29)- 3-[ 3-[pA2-n@=thpxyel-nerlythidGyduin@inylipreptnaeiy hiid; 2-[(2-chloro-6-
-2-({[(2R) - 2- T IBTBAN Ao P-4 Al CARRAN YL AT AR AR AP ARG B il

2-{[(1- an1nocyc|opent¥ {car onyl am no
[2-(2,6 d|chIor@ﬁhﬁw@fy?ﬁuﬁavﬂﬁﬁﬂﬁy?ﬂ%ﬁ%%ﬁ%&ﬂ&mﬂﬁﬁﬂﬂbnﬂlmn”Wﬂmnﬂm}3{2[5‘
(29) - 325 2- (2, 6- dhed-onagh D:B/l(thﬂagrometh 1)- lH UIEaZOI 4-y1]-6- qumohnyl}propan01c acid;

C-au mol 11 245 61ed %hl%o— e {PBE@%% FirebRL A 4 pSRhoRnEhLA 57 Pr 0P
5mcmomr4pwwmmmmﬂhmwmmhmmﬁmMMmmmwwmmdSBQ6
(28)-3-[2-(3,5 %ﬁPu% (%Jh%nf‘rl) %yqrul1rgdhn¥ 113r09a190”é Q(g(li 14 }Q JZ 02}110ro 6-nitrophenyl)-6-
quinolinyl]-2-[(2,6-dichlorobenzoyl)amino]propanoic acid; 3-{2-(2-chloro-6-
30 nitrophenyl)-6-quinolinyl]-2-[(2,6-dimethoxybenzoyl)aminojpropanoic acid; 2-[(2-
chloro-6-methylbenzoyl)amino]-3-[2-(2,6-difluorophenyl)-6-quinolinyljpropanoic
acid; 2-[(2-chloro-6-methylbenzoyl)amino]-3-[2-(2-chloro-6-nitrophenyl)-6-
quinolinyl]propanoic acid; 2-[(2,6-dichlorobenzoyl)aminoj-3-[6-(2,6-
dimethoxyphenyl)-2-naphthyllpropanoic acid; {(-)-methyl 2-1(2,6-
35 dichlorobenzoyl)amino]-3-[6-(2,6-dimethoxyphenyl)-2-naphthyljpropanoate; (-)-2-



({[(2R) - 2-met hyl t et r ahydr o- 2- furanyl ] car bonyl } am no) propanoi ¢ aci d; net hyl
3-[2- (2, 6-dichlorophenyl)-6-quinolinyl]-2-({[(25)-1 30

(phenyl suWwbaawdepyrr ol i di nyl ] car bonyl } am no) propanoat e; MPCHEP03/03909
(2S)-2-({[21-(4- chl orophenyl)cycl opentyl] carbonyl}am no)-3-[2-(3,

5-di chl oro-4-pyridinyl)-6- quinolinyl]propanoate; (2S)-2-({]

1- (4-chl or ophenyl ) cycl opentyl ] car bonyl } am no) - 3-

[ 2- (3, 5-di chl oro-4-pyridinyl)-6-quinolinyl]propanoic acid;
(2S)-2-({[(2S)-1-benzyl -5- oxopyrrolidinyl]carbonyl}am no)-3-[2-(2,

6- di chl or ophenyl ) - 6- qui nol i nyl ] propanoi ¢ WO 03/ 093237 PCT/ EP0O3/03909 113
acid and 3-[ 2- ( #2.6-dicldbitobewplhayinpl-8-[6HE, Galimetpbkypheifl]-22@phihyllpropanoic
(phenyl sul f onyl %&XJ’({]_P&I[&I({IX CLE)%&% )W@[gr(?%%&l&%&nyﬁ oA conpound

sel ected fromthe group consisting

di chl or obenzoy| Paphthplinrgpgimiq geid.- ?d[fi:(ﬁlQniﬂ’@}ﬂﬁ]éﬂﬁvﬂlefﬁ’l)q%Pﬁmﬁiﬁl}"ﬂ](ﬁ@@bén0| C

acid; (29)- (phenylsulfonyl)pyrrolidinyllcarbonyllamino)propanoic acid; meth 13-[6-(2,6-
2- ({[(28) 1- benzpy % oxogylrn;rg lid |yny casrft)onyl fargl no) - 3- | 2Y6 di chl or ophen

yl)-6- RJyui nol i n§iPsshIERREH %gﬁah’fglpﬂ!r -({[(28)-1

(-)-2-[(2, 6-di Cl‘ﬂ}ﬁﬁﬂb&lﬁﬂr@!})b})lﬂ(ﬁ[ldil@il}c&bbﬁylfa&nﬁo)propanoate; methyl (2S) 2-{[(2,4-
dinethoxyphenyl na ht

h
conposition co ieflore: 'rﬁg f& né( ?mé{l(i}ﬁe[rzgﬁgu(ﬁl enyg)a% ective
anmount of a corrpmumljhndn)mmaahpmtg tlbt @)33 -l SH1AI R, @cdtcblo?olaredyhtfi-
phar maceuti cal | WAk, e A conmpound
according to anéu%?ﬁxgjﬁal mﬁhél &g@’g’g)zr Ogdseg as IQJ]C%I {):]{l&r%}e{zz?S 10. Use of a

conmpouHtl accor dingethglcggigpastanacarbesylic acisl; mathyli?hiE2. fralinifaebenzeyligmigol-3-[2-

medi cament . 11. (%@lﬁémam@ﬁpaqumamrwteam 9%)- 31&(@1@51 darbBxyl2igL t he
manuf acture of a 20 nedic n&ﬁ@ for the treatnent of A—4 dependent

i nflanmat ory di ?e%élé‘éﬂor‘ﬂ?he %e&lmﬂlﬁf&y{}wm% He?2t he manufacture of
a nedi canent fOtnm%ytc};fﬁalﬁdmd&iecal(ﬁoxﬁﬁ:tahlm,(ZSilQ G4 B-adeii 1t 1-GioxRloysi ti s,

Germatitis: peoPtagngityliappRenie Bt o ubbedr Sat i iuiraroe
arthriiss, infl amm&ZSI -Q- {Mﬂmghcmwrs@s’e&yl AedyudinygcGbotyilasnide}seRse.&nd
0 et at e ool chyr L JRA B0 Bk kg . O pordersy
R7 Rda H 30 0 vichipzolppzedamha/ S0 /todigpthoxyphenyl)-6-quinolinyljpropanoate;
methyl (25)-2-[(2,6-dichlorobenzoyljaminoj-3-[2-(2,6-dimethylphenyl)-6-
quinolinyllpropanoate; {25)-2-[(2,6-dichlorobenzoyl)amino}-3-[2-(2,6-

20 dimethoxyphenyl)-6-quinolinyllpropanoic acid; (2R)-2-[(2,6-
dichlorobenzoyl)amino}-3-[2-(2,6-dimethoxyphenyl}-6-quinolinyllpropanoic acid;
(28)-3-12-(2,6-dimethoxyphenyl)-6-quinolinyl]-2-({[(2R)-2-methyltetrahydro-2-
furanyllcarbonyllamino)propanoic acid; 2-{[(1-aminocyclopentyljcarbonyl]lamino}-3-
[2-(2,6-dichlorophenyl)-6-quinolinyl]propanoic acid; (25)-3-[2-(2,6-dichlorophenyl)-

25 6-quinolinyl]-2-[({1-[2-(diethylamino)ethyl]cyclopentyljcarbonyl)amino]propanoic
acid; (2S)-2-[(2,6-dichlorobenzoyljamino]-3-[2-(3,5-dichloro-4-pyridinyl)-6-
quinolinyl]propanoic acid; (25)-3-[2-(3,5-dichloro-4-pyridinyl)-6-quinolinyl]-2-
({[(2R)-2-methyltetrahydro-2-furanyl]jcarbonyllamino)propanoic acid; methyl 3-[2-
(2,6-dichlorophenyl)-6-quinolinyl]-2-({[(2S)-1-

30 (phenylsulfonyl)pyrrolidinyl]carbonyllamino)propanoate; methyl (2S)-2-({[1-(4-
chlorophenyl)cyclopentyl]lcarbonyljamino)-3-[2-(3,5-dichloro-4-pyridinyl)-6-
quinolinyi]propanoate; (2S)-2-({[1-(4-chlorophenyl)cyclopentyllcarbonyllamino)-3-
[2-(8,5-dichloro-4-pyridinyl)-6-quinolinyl]propanoic acid; (2S}-2-({{(2S)-1-benzyl-5-
oxopyrrolidinyllcarbonyl}amino)-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]lpropanoic



114 wherein R is cycloal kyl, aryl, heterocycle, aralkyl,

het erocycl e-al kyl, or a group of fornula: R4ais R4 or P, 5 RAis H -Gl
-R8 or a wopmap9xB7 fornmula: CH3 HN3 0)-, CH3 O .+0 O or @CTERP0¥/639ydr oxy
or an oxy derivative; @ is CO CHz2, 1892; R8 is aryl, heterocycle,

cycl oal kyl, aralkyl or -NHaryl; and 10 P is an am ne protecting group.

14. Synthesis internediates of formula Il RL | / ITI R7 OH 0 15
wherein X is Nor CH R is cycloalkyl, aryl, heterocycle, aralkyl,
het er ocycl e-al kyl, or an oxy derivative, or a group of formula: ; and 20

R7 is hydroxy or an oxy derivative; with the proviso that when X is CH,
then R is cycl ealdiand 3-8 (2 6-dicblocerdeyrl)-6;quinaliay 2 {[(Asetler ocycl e- al kyl or a

group of formul ?I;he\Agsglff&g,%gggéif@{cg@&@a’}%ﬁg)mg&agogc%dd@ nt hesi s

i ntermedi ates of fofnula 5 wherein Xis Nor CH Rl
Is cycloal kyl, aryl, heterocycle, aral kyl, heterocycle-alkyl, or an oxy

derivativey, oOrA@o@pbouit Sdledied Mthahe 2duBohSstALdMIS)2-[2,6-

5 dichlorobenzoyl)amino]-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]propanoic acid; (2S)-
2-({[(2S)-1-benzyl-5-oxopyrrolidinyl]carbonyljamino)-3-{2-(2,6-dichlorophenyl)-6-
quinolinyllpropanoic acid and (-)-2-[(2,6-dichlorobenzoyl)amino]-3-[6-(2,6-
dimethoxyphenyl)-2-naphthyl]propanoic acid.

10 8. A pharmaceutical composition comprising as active ingredient a therapeutically
effective amount of a compound according to any of claims 1 to 7 and a

pharmaceutically acceptable adjuvant, diluent or carrier.

9. A compound according to any of claims 1 to 7 for use as a medicine.
15
10. Use of a compound according to any of claims 1 to 7 in the manufacture of a

medicament.

11. Use of a compound according to any of claims 1 to 7 in the manufacture of a

20 medicament for the treatment of VLA-4 dependent inflammatory diseases.

12. Use according to claim 10 for the manufacture of a medicament for the treatment
of asthma, allergic rhinitis, sinusitis, conjunctivitis, food allergy, inflammatory
skin disorders including dermatitis, psoriasis, urticaria, pruritus and eczema,

25 rheumatoid arthritis, inflammatory bowel diseases including Crohn’'s disease and
ulcerative colitis, multiple sclerosis and other autoimmune disorders, and

atherosclerosis.

13. Synthesis intermediates of formula II,

R SPh

HN
I

Iz

30 0



R7 is hydroxy or an oxy derivative; and P is an am ne protecting group,
with the proviso that when X is CH then R is cycloal kyl, aryl,

het er ocycWwe,03/02a32af kyl , heterocycl e-al kyl or a group of foPCHIERY3/(ABLE6.
Synthesis internediates of fornula VI4R X VI R NHP wherein 20 X is N or
CH, Rl is cycloalkyl, aryl, heterocycle, aralkyl, heterocycle-alkyl, or an
oxy derivative, or a group of formula: R3 is -CO R7;, WD 03/093237

PCT/ EPO3/ 03909 116 R7 is hydroxy or an oxy derivative; and P is an am ne
protecting group with the proviso that when X is CHthen Rl is cycloal kyl,
aryl, heterocycle, aralkyl, heterocycle-alkyl, or a group of fornula: 5
17. Synthesis i ritkarpiadi at es sel ected fromthe group consisting of mnethyl

2-[(tert- R! is eyclo .
but oxycar bonyl ) am nof alk% 313’1 6heéleirgchylcgar grbalky kalle)terocydehaeﬂr%}l’ suil °h1§7|‘3f-f°f“é‘,1%, 4-
t et rahydro-6- qui noli nyl ] pr opanoat e; m@

2-[ (tert-butoxycarbonyl)am no]-3-[ 2- phen 10

(phenyl sul fanyl) 41 2, %‘ 4 tet r ahydr o- 6- qui nol i hyl j propanoat e; net hyl
2-[(tert-

but oxycgr bonyl ) a4 304 - @,1[}28&12&@-0@ RiRxehenyl ) - 4- (phenyl sul fanyl)-1, 2, 3, 4
t et rahydro- 6-quinolinyljpr opanoat e; mnethyl

(2, 6-di chl or obenzoyl ) am no] - 3- [ 2:( 2,&; di chl ol)@%enyl ) -

phenyl sul fanyl)- 1, 2,3, 4-tet Hd [ ngHiI pr opanoat e; net hyl
benzoyl am no)- 3- [2- (2, 6- di (phenyl sul fanyl)-1, 2, 3,
e 3

(

t rahydr o- 6- qui nol i nyl j pr opa @ e}
2, 6-di chl or obeezyl ) am no] - 3- [ #- (2, 6- di chl offophenyl) - 4- (phenyl sul fanyl ) -

-
-
- (
-t
-
2
-

, 3, 4- tetrahydro- 6- qU| nol i nyl ] propaneat e; net hyl
(2, 6-dichlor n am noj - -%2 2, 6-
i met hoxyphenyl) 415?’% I°§ﬁ¥l1"§¥19 va ve;
, 2,3, 4-tet rahyd?lols@Q}Lﬁ?HmISQle j propanoate met hyl 2-[(2,
- di chl or obenzoylg 1, 3-thiazol-2-yl)-1,2,3,4
t et rahydro- 6- )cﬁu%o ‘ftfm[c%%é ‘gl? Sl Eﬂ?)l(o‘) l\ﬁ{(arﬂ dh

l\)' CDI—‘D.I\)_}—‘N-&I\)AN'

-[ (2, 80di chl or(fblempm}ﬂu)lamqt@qm%gr@il(3 5 20

di chl oro- 4-pyridinyl)-4-(phenyl sul fanyl)-1, 2, 3, 4-t et rahydr o- 6- qui nol i nyl j pr
opanoate; nethyl 2-[(2

6- di chl or ot}éﬂzoﬁyy&fﬁsmptesmﬁdua(eﬁﬁémnﬁﬂIﬂany|) 2-(4-pyridinyl)-1,2,3,4-

t et rahydr o- 6- qui nol i nyl j propanoat e; net hyl

(2S)-2-[(2, 6-di chl orobenzoyl ) am go] - 3-[ 2- (2, 6-

di chl orophenyl ) - 4- (phenyl sul fanyl) - 3, 4-tetrahydro- 6- qui nol i nyl j propanoa
te; methyl

jist

15 wherein
Xis N or CH;
Rl is cycloalkyl, aryl, heterocycle, aralkyl, heterocycle-alkyl, or an oxy derivative,

or a group of formula:
aV

;and
20 R7 is hydroxy or an oxy derivative;
with the proviso that when X is CH, then Rl is cycloalkyl, aryl, heterocycle,
aralkyl, heterocycle-alkyl or a group of formula:



(2R)-2-[ (2, 6-di chl orobenzoyl ) am no] - 3-[ 2- (2, 6-di chl or ophenyl ) - 4- (phenyl sul f
anyl)-1,2,3,4 25 tetrahydro-6-quinolinyljpropanoate; nethyl

(2S) - 2- [ (Werosoim2sDXYycar bonyl ) am no] - 3-[ 2- (2, 6- PCT/EP03/03909
di chl orophenyl ) - 4- (phenyl sul fanyl ) - 1,125 3, 4- t et r ahydr o- 6- qui nol i nyl j pr opanoa
te; methyl

(2R)-2-[ (tert-butoxycarbonyl)am no]-3-[2-(2, 6-di chl orophenyl) -4-(phenyl sul f

anyl)-1, 2, 3,4- tetrahydro-6-quinolinyl]propanoate; nethyl

(2S)-2-[(tert-butoxycarbonyl)am no] -3-[2-(2, 6-

di met hoxyphenyl ) - 4- (phenyl sul fanyl ) -1, 2, 3, 4-t et rahydr o- 6- qui nol i nyl j propano

ate; nethyl 30

(2R)-2-[ (tert-butoxycarbonyl)am no] -3-[ 2- (2, 6-di met hoxyphenyl ) - 4- ( phenyl su

fanyl)- 1,2, 3, 4-tetrahydro-6-quinolinyljpropanoate; mnethyl

(2S)-2-[(t - blﬁyaiégﬁéhfrlsﬁﬁﬁw?l&?ﬁs%fmle[ - (2,

6- di net hyl phenyl ) - (phenylsulf.'v , 3, 4-t etrahydr o- 6- qui nol i nyl j propan

oate; methyl

(2S)-2-[(tert- butoxycarbonyl)anlnof i

(phenyl sul fanyl)-1, 2, 3, 4-tetrahydr o- ¢

3-[2-(2,6 WO 03/ 093237 PCT/ EP03/ 03909

di chl orophenyl ) - 6- qui nol i nyl ] - 2- hydr oxy- 2:-lpr openoat e; methyl 2-[(tert-

but oxycar bonyl ) ami no] - 3-[ 2- (2, 6-di chl oRGph&Hy! ) - 6- qU|noI|nyI]propanoate

met hyl 2-[ (tert Rutigxycarbonyl ) am no] - 3- (2- phenyl - 6- qui nol i nyl ) propanoat e;

methyl 2-[(tert- butox car bonyl ) am no]

-3-[2-(2, 6-di metthedy yl)-6-quinolinyl]propanoate; nmethyl 2 5

[2( E (e { t- ?ut OXycafliioiB)é&&laﬂkﬁOJuyﬁ “Heter BERROXN1EN, HekdIOdyicRVALAT PANREL ErivaBINY |
ert-

butoxycarbonyl)&ﬁ?ﬁ%?“%oﬁﬁn?ﬁhthlorophenoxiE-G-qU|nollnyl]propanoate;

- (3, 5-dichloro-4-pyridinyl)-4-
i nol i nyl j pkopanoat e; net hyl

met hyl 2-[(tert-

but oxycar bonyl ) am no] - 3- ( 2- net hoxy- 6- qu
2-[(tert-

but oxyaar bonyl ) &® igsoJcEBRI 2- ( 2- met hoxyphenoxy) - 6- qui nol i nyl ] pr opanoat e;

nmet hyl 2- [(tert q .

but oxycar bonyl ) ]ﬁ57 Xy 9T 8B oFY A BEKG & henoxy) - 6- qui nol i nyl | pr opanoat e;

met hyl 2 10 P is an amine protecting group,

[ (tert-butoxyca chI { Qphen ui nol i nyl ] propan
oate; nethyl 3‘@; E)p? ter‘%h gwgl‘(%?(g%sar%ggnyﬁrﬁ}gnﬁsﬁ '(fal %ié%lza‘(ykqletemcycg
6-dich|orophenyﬁ?ﬂbﬂqhﬂnﬁkwﬁyhywi@pﬁﬂ@ap@fﬁnmmmhyl
(2R)-2-[ (tert-butoxycarbonyl)am noj -31L<E;§,6-dichlorophenyl)-6-

[ 2-

nyl ) propanoat e; net hyl

qui nol i nyl ] propanoat e; net hyl

(2S)-21p(tert-butoxycarbonyl)am no] - 3- , 6-

di met hoxyphenyl ) - 6- qui nol i nyl ] pr opanoat e; net hyl
(2R)-2-[(tert-butoxycarbonyl)am no]-3 15

[ 2- ( 2, 6- di Bt hoXypHERipIipteamediptes of feymiderBpanoat e; nethyl (2S)-2-[(tert-
butoxycarbonyl)anlno] -3-[2- (2, 6-”Rigetyl phenyl ) - 6- qui nol i nyl ] propanoat e;
met hyl (2S)-2- [(tert-butoxycarbonyll)an no]-3-[2-(3,
5-dich|oro-4-pyr|d|nyl) 6- qui nol i nyFypreganoat e; _ net hyl

2- (acetylam no)-3-[6-(2, 6-dinet hoxypl )-2- naﬁlrllt hyl ] pr opanoat e; et hyl 2-
(acetylanino) 3-[6-(2, 6- dichlorophenyl *aphthyl]propanoate nethyl

nethyl 2-[(tert-
but oxycar bonyl ) api.ldiQ] - 3- [2-(4-ch|orophenoxy) 6- qui nol i nyl ] - 2- propenoat €;
nmet hyl 2- [(tert butox carbonyl) am no] -3- (2-nmethoxy-6-quinolinyl)
- 2-prog@noat e; éﬂ[(tert-
but oxycar bonyl )aarhlg clckd 1, BBleRQYYPNEAmYY hefer Ydrl r te;
met hyl 2- [(tert- bug%éygggggﬁ I)anlno] 33@? &5%@Qﬁk§‘dran%m9dgﬂ%ﬂﬂé
6- di met hoxyphen8%§EEBPRfiar Ay | - 2- propenoate 25 met hyl
2-[ (tent - but oxycar bonyl ) am no] - 3-[ 2- (2 ‘ xhl or ophenoxy) - 6- qui nol i nyl ] - 2-
propenoate; nethyl 2-[(tert-butoxycarBonyN nlno] 3-12-(2,
6- di chl or ophenyl ) - 6-

RS is -CO-R7;



qui nol i nyl ] - 2- propenoate; nethyl

(2- (acetyl am no)-3-[6-(2, 6-di net hoxyphenyl)-2- napht hyl]-2-propenoat e;

met hyl 2-wp(02/08267 chl or obenzoyl ) ami no] -3- (4 nitrophenyPCprEppsoved e;

met hyl 2-[ (2, 6-di chl orobenzyl)am no] 18 (4- 30 nitrophenyl) propanoate;

met hyl 3-(4-am nophenyl)-2-[(2,6- dichlorobenzoyl)am no] propanoate; nethyl
3-(4-am nophenyl)-2-[ (2, 6- dichlorobenzyl)am no] propanoat e;

6- (benzyl oxy) - 2- chl or oqui nol i ne; 6-(benzyl oxy)-2- phenoxyqui nol i ne;

6- (benzyl oxy) - 2- (4- chl or ophenoxy) qui nol i ne; 6-(benzyl oxy) - 2-
nethoxqu|noI|ne 6- (benzyl oxy) - 2- (2- met hoxyphenoxy) qui nol i ne;

6- (benzyl oxy) - ZIY25Byg®mﬂpﬁﬁ@h@k?ﬁﬁ@ﬁﬁ%W¥QU|noI|ne

6- (benzyl oxy) - 2p(i2 af wtlik O hRAQRIAEG RAXY) qU|noI|ne 2- phenoxy WO 03/093237
PCT/ EPO3/ 03909 118 6- U|noI|no chlorqphenOﬁ%%{G qui nol i nol ;
2- met hoxy- 6- qui Mo He Ipr""Zsc’(‘%""lt WB?%@)%@/EHJHS‘R% ig cYfigaNMi 43l heterocycle, aralkyl,

2- (2, 6-di net hOXMEﬁ%@KM)aﬂ%dCbﬂd’lg}bhﬁﬁffonauIaz 6-
di chl or ophenoxy) - 6- qui nol i nol ; phenoxy‘ ui nol i nyl
fent

trifluoromet hanesul fonate; 2- (4 chl orep OXY) - 6- qui nol i nyl
trifluogonet hanesul fonate; 2-nethoxy-6-q olinyl 5
trifluoronethanesul fonate; 2-(2- nethoxyphenoxy) 6- quinolinyl

trifl h t h

o o e T Bimoriy i) FERARISIN S A A e

tri f 1 uor ombuhamestbtydlaatingl-BE Béadighlorypheyl]-2;(Bhengsatfhnyip pRenyttepbiyanl-6ne;
-(2,6-di ﬁ@%ﬁ%ﬁg@g{%{%&#gggﬁl WeBBh b Rbrt- 128 e S beh AL RN E Y ey Ba- aui nol i nyl

2
trifl
> I( belrf%f)ow)enslswarwndl ek histsabiidrey$-niphinyilarepraoate) methyl 2-[(tert-

t6- |(f2 6- di n%ht&wa@ta@mh)m&]rsaat@@am@%x@pﬁ&yﬁ -AipFRLNONYRYENYS 3 42eRaRM DY |

rifluoromet hanesul fonat
6- qumohnyl]propanoate methyl 2-[(2,6-dichlorobenzoyl)amino}-3-]2-(2,6-dichlorophenyl)-

4-(phenylsulfanyl)-1,2,3,4-tetrahydro-6-quinolinyl[propanoate; methyl 2-(benzoylamino)-
3-[2-(2,6-dichlorophenyl)-4-(phenylsulfanyl)-1,2,3,4-tetrahydro-6-quinolinyljpropanoate;

15 methyl 2-[(2,6-dichlorobenzyljamino]-3-[2-(2,6-dichlorophenyl)-4-(phenylsulfanyl)-1,2,3,4-
tetrahydro-6-quinolinyllpropanoate; methyl 2-[(2,6-dichlorobenzoyljaminol-3-{2-(2,6-
dimethoxyphenyl)-4-(phenylsulfanyl)-1,2,3,4-tetrahydro-6-quinolinyllpropanoate; methyl
2-[(2,6-dichlorobenzoyl)amino]-3-[4-(phenylsulfanyl)-2-(1,3-thiazol-2-y1)-1,2,3,4-
tetrahydro-6-quinolinyljpropanoate; methyl 2-[(2,6-dichlorobenzoyl)amino]-3-[2-(3,5-

20  dichloro-4-pyridinyl)-4-(phenylsulfanyl)-1,2,3,4-tetrahydro-6-quinolinyljpropanoate;
methyl 2-[(2,6-dichlorobenzoyl)amino]-3-[4-(phenylsulfanyl)-2-(4-pyridinyl)-1,2,3,4-
tetrahydro-6-quinolinylfpropanoate; methyl (2S)-2-[(2,6-dichlorobenzoyl)amino]-3-[2-(2,6-
dichlorophenyl)-4-(phenylsulfanyl)-1,2,3,4-tetrahydro-6-quinolinyljpropanoate; methyl
(2R)-2-[(2,6-dichlorobenzoyl)amino]-3-[2-(2,6-dichlorophenyl)-4-(phenylsulfanyl)-1,2,3,4-

25  tetrahydro-6-quinolinyllpropanoate; methyl (2S)-2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-
dichlorophenyl)-4-(phenylsulfanyl)-1,2,3,4-tetrahydro-6-quinolinyllpropanoate; methyl
(2R)-2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-dichlorophenyl)-4-(phenylsulfanyl)-1,2,3,4-
tetrahydro-6-quinolinyllpropanoate; methyl (2S)-2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-
dimethoxyphenyl)-4-(phenylsulfanyl)-1,2,3,4-tetrahydro-6-quinolinyl]propanoate; methyl

30  (2R)-2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-dimethoxyphenyl)-4-(phenylsulfanyl)-
1,2,3,4-tetrahydro-6-quinolinyljpropanoate; methy! (2S)-2-(tert-butoxycarbonyl)amino]-3-
[2-(2,6-dimethylphenyl)-4-(phenylsulfanyl)-1,2,3,4-tetrahydro-6-quinolinyl}propanoate;
methyl (2S)-2-[(tert-butoxycarbonyl)amino]-3-{2-(3,5-dichloro-4-pyridinyl)-4-
{(phenylsulfanyl)-1,2,3,4-tetrahydro-6-quinolinyllpropanoate; methyl 3-[2-(2,6-
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dichlorophenyl)-6-quinolinyl]-2-hydroxy-2-propenoate; methyl 2-{(tert-
butoxycarbonyljamino]-3-[2-(2,6-dichlorophenyl)-6-quinolinyl]propanoate; methyl 2-[(tert-
butoxycarbonyl)amino]-3-(2-phenyl-6-quinolinyl)propanoate; methyl 2-|[(tert-
butoxycarbonyl)amino]-3-[2-(2,6-dimethoxyphenyl)-6-quinolinyljpropanoate; methyl 2-
[(tert-butoxycarbonyl)amino]-3-(2-phenoxy-6-quinolinyl)propanoate; methyl 2-[(tert-
butoxycarbonyl)amino]-3-[2-(4-chlorophenoxy)-6-quinolinyl|propanoate; methyl 2-[(tert-
butoxycarbonyl)amino]-3-(2-methoxy-6-quinolinyl)propanoate; methyl 2-[(tert-
butoxycarbonyl)amino}-3-[2-(2-methoxyphenoxy)-6-quinolinyl]propanoate; methyl 2-[(tert-
butoxycarbonyl)amino]-3-[2-(2,6-dimethoxyphenoxy)-6-quinolinyl]propanoate; methyl 2-
[(tert-butoxycarbonyl)amino]-3-[2-(2,6-dichlorophenoxy)-6-quinolinyl]propanoate; methyl
(28)-2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-dichlorophenyl)-6-quinolinyljpropanoate;
methyl (2R)-2-[(tert-butoxycarbonyl)amino]-3-{2-(2,6-dichlorophenyl)-6-
quinolinyllpropanoate; methyl (25)-2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-
dimethoxyphenyl)-6-quinolinyllpropanoate; methyl (2R)-2-[(tert-butoxycarbonyl)amino]-3-
[2-(2,6-dimethoxyphenyl)-6-quinolinyllpropanoate; methyl (28)-2-[(tert-
butoxycarbonyl)amino]-3-[2-(2,6-dimethylphenyl)-6-quinolinyl]propanoate; methyl (25)-2-
[(tert-butoxycarbonyl)amino]-3-{2-(3,5-dichloro-4-pyridinyl}-6-quinolinyljpropanoate;
methyl 2-(acetylamino)-3-[6-(2,6-dimethoxyphenyl)-2-naphthyllpropanoate; ethyl 2-
(acetylamino)-3-[6-(2,6-dichlorophenyl)-2-naphthyllpropanoate; methyl 2-[(tert-
butoxycarbonyl)amino]-3-(2-phenoxy-6-quinolinyl)-2-propenoate; methyl 2-[(tert-
butoxycarbonyl)amino]-3-[2-(4-chlorophenoxy)-6-quinolinyl}-2-propenoate; methyl 2-
[(tert-butoxycarbonyl)amino]-3-(2-methoxy-6-quinolinyl)-2-propenoate; methyl 2-[(tert-
butoxycarbonyl)amino]-3-[2-(2-methoxyphenoxy)-6-quinolinyl]-2-propenoate; methyl 2-
[(tert-butoxycarbonyl)amino|-3-[2-(2,6-dimethoxyphenoxy)-6-quinolinyl}-2-propenoate;
methyl 2-[(tert-butoxycarbonyljamino]-3-[2-(2,6-dichlorophenoxy)-6-quinolinyl]-2-
propenoate; methyl 2-[(tert-butoxycarbonyl)amino]-3-[2-(2,6-dichlorophenyl)-6-
quinolinyl]-2-propenoate; methyl (2-(acetylamino)-3-[6-(2,6-dimethoxyphenyl)-2-
naphthyl]-2-propenoate; methyl 2-[(2,6-dichlorobenzoyl)amino]-3-(4-
nitrophenyl)propanoate; methyl 2-[(2,6-dichlorobenzyl)amino]-3-(4-
nitrophenyl)propanoate; methyl 3-(4-aminophenyl)-2-[(2,6-
dichlorobenzoyl)amino]propanoate; methyl 3-(4-aminophenyl)-2-[(2,6-
dichlorobenzyljJamino]propanoate; 6-(benzyloxy)-2-chloroquinoline; 6-(benzyloxy)-2-
phenoxyquinoline; 6-(benzyloxy)-2-(4-chlorophenoxy)quinoline; 6-(benzyloxy)-2-
methoxyquinoline; 6-(benzyloxy)-2-{2-methoxyphenoxy)quinoline; 6-(benzyloxy)-2-(2,6-
dimethoxyphenoxy)quinoline; 6-(benzyloxy)-2-(2,6-dichlorophenoxy)quinoline; 2-phenoxy-
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6-quinolinol; 2-(4-chlorophenoxy)-6-quinolinol; 2-methoxy-6-quinolinol; 2-(2-
methoxyphenoxy)-6-quinolinol; 2-(2,6-dimethoxyphenoxy)-6-quinolinol; 2-(2,6-
dichlorophenoxy)-6-quinolinol; 2-phenoxy-6-quinolinyl trifluoromethanesulfonate; 2-(4-
chlorophenoxy)-6-quinolinyl trifluoromethanesulfonate; 2-methoxy-6-quinolinyl
trifluoromethanesulfonate; 2-(2-methoxyphenoxy)-6-quinolinyl trifluoromethanesulfonate:
2-(2,6-dimethoxyphenoxy)-6-quinolinyl trifluoromethanesulfonate; 2-(2,6-
dichlorophenoxy)-6-quinolinyl trifluoromethanesulfonate: 6-(benzyloxy)-2-(2,6-
dichlorophenyl)quinoline; 2-(2,6-dichlorophenyl)-6-quinolinol; 2-(2,6-dichlorophenyl)-6-
quinolinyl trifluoromethanesulfonate; 2-(benzyloxy)-6-(2,6-dimethoxyphenyl)naphthalene;
6-(2,6-dimethoxyphenyl)-2-naphthol and 6-(2,6-dimethoxyphenyl)-2-naphthyl

trifluoromethanesulfonate.



